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CHAPTER  L 


THE  INFLAMMATOEY  PEOCESS. 

lOTLiVMMATiON — the  word  in  ordinary  use,  to  express  that  state  of  ele- 
mentary disease  which  is  so  common  in  both  medicine  and  surgery — 
mio-ht  he  defined  :  An  alteration  in  the  healthy  structure  and  function  of 
a  part,  accompanied  hy  a  perverted  condition  of  the  blood,  blood-vessels, 
and  nerves ;  ordinarily  attended  with  redness,  pain,  heat,  swelling,  and 
with  more  or  less  febrile  disturbance  of  the  general  system. 

But  this  term  has,  in  my  opinion,  been  made  to  uiclude  too  wide  a 
range — from  the  slightest  exaltation  of  what  is  healthy,  to  the  most 
disastrous  results  of  ravaging  disease ;  as  if  identifying  the  healing  of  a 
wound  with  its  gaping  and  suppuration — the  gradual  enlargement  of  a 
part,  with  its  destruction  and  discharge — the  death  of  a  portion  of  bone, 
with  the  formation  of  its  substitute — the  successful  reunion  of  a  broken 
limb,  with  the  suppurative  arrest  and  undoing  of  the  callus — the  pro- 
duction of  an  ulcer,  with  its  process  of  healing ;  all,  however  dissimilar, 
declared  the  offspring  of  one  common  parent — Inflammation. 

The  practical  confusion  likely  to  result  from  such  a  state  of  things 
seems  full  warrant  for  the  surgeon  to  attempt  a  division  of  what  is  so 
extensive  and  varied,  into  its  component  parts  ;  and  to  inquire  whether 
separate  causes  or  conditions  may  not  be  found  to  suit  the  results  so 
widely  different. 

As  a  suitable  general  term,  comprehending  the  whole  range,  "  The 
Inflammatory  Process  "  may  be  employed ;  and  this,  again,  following 
the  arrangement  of  Natui'e,  may  be  divided  into  three  stages,  the  Serous, 
the  Plastic,  and  the  Suppurative — conditions  easily  appreciated  by  ordi- 
nary sight  and  touch. 

The  whole  change  is,  in  truth,  one  of  perverted  nutrition ;  the  forma- 
tion of  new  material  and  the  removal  of  the  old  having  lost  their  normal 
harmony,  and  one  or  other,  or  both  of  these  processes,  occurring  in  excess. 
In  the  first  stage,  the  nutritive  excess  is  mainly  serous  ;  in  the  second,  it 
is  of  plastic  material ;  while  in  the  third,  or  suppurative,  the  texture  of 
the  part  affected  becomes  more  or  less  rapidly  broken  up,  along  with  a 
more  or  less  copious  formation  of  a  new  and  peculiar  matter  named  Pus — 
itseK  incapable  of  repairing  the  advancing  loss. 

Prom  health  to  suppuration  is  not  one  step,  at  once  attained,  but  a 
transition  gradually  effected ;  the  time  occupied  varying  according  to 
circumstances.  In  some  cases  a  very  few  hours  suffice  ;  in  others,  days 
may  have  elapsed,  and  yet  the  process  is  incomplete. 

Let  us  take  a  common  surgical  example ;  the  application  of  some 
acrid  substance  to  the  skin.  Each  component  texture  of  this  part  may 
be  affected,  so  soon  as  brought  into  contact  with  the  irritant ;  while,  in 
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sensitive  parts,  one  tissue  is  involved  more  obviously  than  the  rest.  This 
is  the  nervous ;  and  hence  immediate  pain,  by  the  effect  on  its  sensory 
portion.  An  imjDression  is  thus  conveyed  from  the  part  to  the  nervous 
centre  ;  thence  follows  a  reflex  stimulus  to  the  part,  already  roused  by 
the  direct  influence  of  the  irritant,  and  that  stimulus  is  in  due  time 
obeyed. 

The  time  which  elapses  between  the  application  of  the  exciting  cause 
and  the  establishment  of  the  morbid  process  thereby  induced,  is  termed 
the  period  of  Incubation;  varying  as  to  dui-ation;  in  some  cases  very 
brief,  in  others  protracted ;  always  valuable  "svith  regard  to  treatment. 

I.  There  is  a  determination  of  blood*  to  the  part;  according  to  some, 
the  immediate  result  of  the  impression  on  the  nerves,  in  those  cases 
where  a  wound  or  other  mechanical  irritation  has  occurred ;  according  to 
others,  the  consequence  of  a  change  having  already  taken  place  in  the 
nutrient  condition  of  the  texture — a  change  at  once  antecedent  and 
attractive.  At  first  the  small  arteries,  probably,  contract  in  their  calibre, 
so  retarding  the  flow  of  their  contents  ;  but  such  spasm  is  usually  very 
brief  and  transitory — often  not  observed  at  all ;  and  is  followed  by 
advancing  dilatation  of  the  canals,  affording  both  greater  volume  and 
greater  rapidity  to  the  circulation.  Soon  enlargement  beyond  the  normal 
standard  is  reached  by  the  capillaries  as  well  as  the  corresponding  arteries 
and  veins. 

Capillaries  which  previously  contained  but  single  files  of  the  red 
corpuscles,  now  admit  of  them  roUing  through  ia  masses ;  and  these 
come  crowding  in.  In  consequence,  vessels  formerly  invisible  are  now 
seen  plaiuly ;  and  the  accelerated  motion  of  the  general  current  is  as  yet 
but  httle  abated.  As  dilatation  increases,  however,  the  flow  tends  to 
become  more  and  more  retarded ;  and  the  blood  parts  with  a  portion  of 
its  contents  more  hberaUy  than  in  quiet  health.  What  is  parted  with 
may  be  chiefly  serum,  accumulating  on  open  surfaces  and  ia  interstitial 
spaces,  and  there  shewing  more  or  less  of  the  character  of  the  liquor 
sanguinis.  The  natural  function  of  the  part  is  disordered.  If  this  be 
secretion,  the  secreted  fluid  is  increased  in  quantity. 

Thus  is  constituted  the  first  stage,  sometimes  termed  Simple  Vascular 
Excitement ;  not  necessarily  inconsistent  with  health ;  synonymous  with 
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*  DIAGEAM  OF  BLOOD. 

Chemical  Components. 

r  "Water. 
Various  salts. 
Fatty  matters. 
Extractive  do. 
Albumen. 


Fibrin. 
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The  solid  portion  of  living  blood,  containing  iron,  and  carrying  oxj'gen,  may  be 
said  to  minister  specially  to  respiration  ;  while  the  iluid  part  is  peculiarly  concerned 
in  the  function  of  nutrition. 
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the  Vital  Turgescence  of  some  Physiologists.  The  part  contains  an 
increased  amount  of  blood  ;  there  is  a  marked  tendency  to  increased  pro- 
duct, partly  serous,  partly  of  a  lymphous  kind. 

The  exciting  cause  having  been  removed,  this  condition  may  soon 
subside,  and  the  part  recover  itself.  Or,  the  exciting  cause  remaining, 
the  disturbance  may  be  sustained,  yet  without  proceeding  to  a  higher 
grade  ;  a  salutary  result  being  perhaps  secured  thereby — more  especially 
when  the  j)roduct  happens  to  be  mainly  on  a  free  surface.  For  instance, 
it  is  by  the  continuance  of  such  simple  turgescence  of  the  lachrymal  gland 
that  a  grain  of  sand  lodging  in  the  conjunctiva  is  washed  away. 

But,  the  irritant  remaining — or  being  severe  in  its  nature,  though  of 
brief  application — there  is  neither  abatement,  nor  simple  maintenance  of 
the  changed  condition,  but  advance ;  and  tliis  brings  us  to  the  second 
stage. 

II.  The  vascular  commotion  extends  on  the  cardiac  side  of  the 
affected  part  j  the  arterial  trunks  feeding  it  have  partaken  in  the  disorder, 
have  begun  to  be  enlarged,  and  to  pulsate  with  unwonted  energy.  More 
and  more  blood  is  sent  down  to  the  part ;  the  capillaries  and  minute 
arteries  and  veins  yield  more  and  more  to  their  burden  ;  the  tone  in  the 
vascular  coats  is  becoming  exhausted,  and  enlargement  is  about  to  be 
merged  in  over-distension.  The  circulation  loses  its  acquired  rapidity, 
and  becomes  slower  even  than  in 
health ;  the  red  corpuscles  are  no 
longer  limited  to  the  central  current, 
but  encroach  more  and  more  on  the 
lateral  and  clear  "  lymph  spaces  ; " 
while  product  is  more  copious  than  in 
the  previous  stage,  and  of  a  different 
kind.  It  consists  chiefly  of  fibrinous 
fluid ;  in  which  structural  elements 
are  found  of  a  plastic  kind,  along  with 
multiphcation  (or  hyperplasy)  of  the 
elementary  cells  of  the  part.  There  is 
also  an  excess  of  chloride  of  sodium 
and  of  phosphates — a  chemical  change 
common  indeed,  more  or  less,  to  all 
inflammatory  products. 

The  natui'al  function  of  the  part 
is  now  becoming  perverted  :  for  ex- 
ample, secretion  is  not  only  increased, 
but  changed  in  its  character.  Ey  ac- 
cumulation of  the  lymphous  product, 
the  texture  of  the  part  is  softened  Fig.  i. 

and  enlarged.  The  "  formative  power,"  as  it  is  termed,  is  disordered  ; 
-  the  supply  of  plastic  material  is  greater  than  can  be  usefully  and 
normally  appropriated  by  the  implicated  tissues.  In  other  words,  nutri- 
tion, or  the  normal  and  vital  relation  whicli  subsists  between  the  living 
Fig.  1.  The  ears  of  a  rabbit— a,  healthy  ;  h,  the  inflammatory  process  commenc- 
ing, shewing  the  dilated  state  of  the  vessels,  and  increased  size  of  the  part.— Paget. 
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tissue  and  nutrient  materials  contained  in  the  blood,  is  becoming  more 
and  more  disturbed.    More  of  the  fluid  part  of  tlie  blood  is  put  down 


Fig.  2. 

than  is  needed  for,  or  can  at  once  be  employed  in,  the  ordinary  supply, 
compensatory  of  wear  and  tear.    And  this,  perhaps,  constitutes  the  most 


Fig.  3. 


important  part  of  the  inflammatory  process  ;  leading  ultimately  to 
change  of  structure,  more  or  less  permanent,  and  more  or  less  inimical  to 
resumption  or  continuance  of  normal  function. 

Fig.  2.  Vascular  plexus  from  tlie  web  of  a  bat's  wing  before  tlie  inflammatory 
process  lias  begun. — Paget. 

Fig.  3.  The  same  after  the  inflammatory  process  has  begun  ;  the  dark  point  in 
the  centre  marks  the  wound  or  cause. 
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Thus  is  constituted  the  second  or  plastic  stage,  sometimes  termed 
Active  Congestion ;  the  feeding  arterial  trunks  dilated,  but  the  circula- 
tion slow  ixL  the  part;  its  vessels  overdistended,  and  without  tone; 
its  blood  undergoing  change,  the  fibrin  especially  being  increased ;  ex- 
travascular  fibrinous  product  accumulating  more  or  less  copiously ;  func- 
tion and  nutrition  perverted.  We  are  leaving  the  confines  of  health,^ 
and  have,  indeed,  ah-eady  made  some  progress  into  the  territory  of 
disease. 

This  process  may  stop  and  recede  after  the  removal  of  its  simple 
exciting  cause ;  or  it  may  be  sustained  for  some  time,  as  in  the  healing 
of  wounds  and  the  closing  of  ulcers  ;  or  it  may  advance  to 

III.  Tlie  Third  or  Suppurative  Stage,  sometimes  termed  True  In- 
flammation.— ^The  change  which,  in  the  preceding  stage,  had  begun  in 
the  circulation  is  now  completed.  The  overdistension  of  the  capillaries 
is  established;  and  the  coats  of  the  vessels  are  spongy,  softened,  and 
impaired  in  cohesion,  bemg  themselves  the  subjects  of  structural  change. 
The  languor  of  circulation  approaches  stagnation,  and  at  some  points  this 
has  actually  occurred ;  while  every  part  of  the  distended  capillaries  is 
occupied  by  crowded  corpuscles,  coloured  and  colourless.  Fibrinous  serum 
collects  extravascularly  in  profusion.  The  attenuated  and  softened  capil- 
laries give  way  in  their  coats  here  and  there  ;  and  from  the  lesion  blood 
is  extravasated  in  mass.  Suppuration  is  in  progress  ;  according  to  some 
by  intrinsic  change  in  the  product  which  they  believe  to  be  transuded — 
molecules  and  granules  forming  out  of  what  was  at  first  structureless, 
and  these  again  grouping  together  and  becoming  surrounded  by  a  mem- 
brane, so  as  to  form  cells ;  according  to  others,  and  more  probably,  by 
the  cells  of  the  primary  texture  acting  formatively,  and  themselves  pro- 
ducing {cellula  e  celluld)  the  solid  or  organized  part  of  the  new  formation. 
The  parenchyma,  infiltrated  with  serum,  fibrin,  pus,  and  blood,  softens, 
and  is  broken  up  ;  and  the  disintegrated  texture  becomes  mixed  with 
the  escaped  contents  of  the  vessels.  The  formative  power,  while  excited, 
aborts — reaching  no  higher  than  the  pus  formation ;  and  the  opposite 
condition,  or  disintegration,  has  become  paramount.  Disorder  of  func- 
tion is  complete ;  secretion,  for  example,  being  in  the  first  place  arrested, 
and,  when  restored,  become  more  vitiated  than  before. 

In  the  circulation  of  the  part  itself,  all  is  sluggishness  and  stagna- 
tion ;  but  that  of  the  parts  around  is  unusually  active.  The  arterial 
trunks  in  the  vicinity  continue  to  play  with  increased  energy  ;  blood 
continues  to  be  sent,  but  cannot  now  be  transmitted  in  its  direct  course  : 
in  the  inflamed  part  it  meets  an  obstruction,  and,  being  sent  round  another 
way,  throws  a  stress  on  the  collateral  vessels ;  these,  however,  retain 
vigour  sufficient  for  the  augmented  labour,  and  pass  the  current  briskly 
round. 

While  the  nutritive  tumult  is  thus  busy — much  new  raw  material 
coming,  and  much  of  the  old  softening  and  crumbling  away — the  removal 
of  the  latter  is  comparatively  obstructed  ;  absorption  is  in  abeyance— the 
lymphatics  and  minute  veins  doing  little  in  that  way.  On  the  disease 
yielding,  however,  absorption  again  comes  into  play;  and  the  part  is 
often  restored  nearly,  or  altogether,  to  its  former  state.    During  inflam- 
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matory  afifcction  of  a  serous  menibrane,  for  instance,  a  large  amount  of 
liquid  product  often  rapidly  accumulates  within  its  cavity,  and  so  long  as 
the  disease  persists,  that  fluid  either  remains  stationary  or  receives  an 
increase  ;  but  so  soon  as  the  inflammatory  process  has  fairly  given  way, 
and  resolution  is  in  progress,  the  accumulation  plainly  diminishes,  almost 
pari  passu ;  and  in  two  days,  or  perhaps  in  but  a  few  hours,  it  may  have 
in  great  part  disappeared. 

The  inflammatory  change  of  the  blood  is  important.  1,  The  liquor 
sanguinis  is  increased  in  relative  quantity,  and  its  serum  is  said  to  con- 
tain an  unusual  amount  of  albumen.  2.  The  fibrin  is  increased  in 
quantity  ;  both  actually,  and  relatively  to  the  red  corpuscles.  The  pro- 
portion of  serum  is  diminished.  3.  The  red  corpuscles  are  relatively 
diminished  in  number  ;  and  their  tendency  to  aggregation  is  augmented. 
4.  The  colourless  or  "  lymph  globules  "  seem  to  be  frequently  increa-sed 
in  numbers  ;  but  this  change  is  by  no  means  essentially  connected  with 
the  inflammatory  process,  as  some  have  supposed. 

This  alteration  of  the  blood — begun  in  the  second,  and  completed  in 
the  third  stage — is  at  first  a  local  act,  efl'ected  in  the  part  inflaming ;  but 
this  laboratory,  if  continued  in  operation,  may  ultimately  involve  the 
whole  circulating  fluid  in  similar  change. 

To  recapitulate — The  characteristics  of  the  third  stage  are — Blood 
much  altered ;  stagnant,  or  tending  to  stagnation.  The  capillaries  over- 
distended  ;  the  vascular  tissue,  generally,  spongy,  soft,  and  lacerable.  The 
neighbouring  collateral  circulation  unusually  active.  Coi^ious  product  of 
fibrinous  serum ;  extravasation  of  blood,  by  lesion  of  the  capillary  coats  ; 
absorption  in  abeyance  ;  nutrition  and  function  wholly  perverted.  Struc- 
ture changed,  softened,  and  enlarged.  Suppuration  in  progress  ;  and 
part  of  the  texture  breaking  up.  Nothing  healthy,  or  consistent  with 
local  health  ;  all  essentially  disease. 

This  state  is  not  established  at  once,  so  soon  as  the  period  of  incuba- 
tion has  passed  away ;  but,  as  already  stated,  is  approached  by  a  process 
of  transition  more  or  less  gradual.  When  somewhat  tardy,  its  compoimd 
nature  is  the  more  distinct.  Take,  for  illustration,  the  vaccine  pustule  ; 
the  inflammatory  process  resulting  from  a  poisoned  wound,  and  gradually 
attaining  to  its  consummation.  The  exciting  cause  is  applied,  and  for  a 
time  seems  to  be  inoperative ;  three  days  commonly  elapse,  without  the 
appearance  of  change ;  and  this  is  the  period  of  incubation.  On  the 
fourth  day,  the  papular  condition  is  established  ;  commencing  with  simple 
turgescence,  and  steadily  verging  towards  the  second  or  plastic  stage. 
During  the  four  following  days,  the  vesicle  is  formed  ;  at  first  containing 
a  serous  fluid,  which  afterwards  becomes  of  a  more  lymphous  character. 
On  the  ninth  day,  the  pustular  formation  is  attained  ;  the  third  or 
suppurative  stage  having  been  completed.  This  is  the  crisis.  Soon 
thereafter,  the  signs  of  disorder  ordinarily  subside,  and  the  part  slowly 
recovers. 

During  the  morbid  progress,  advancement  is  usually  at  and  from  the 
irritated  part  as  a  centre ;  and,  supposing  a  section  made  of  the  inflam- 
matory disc,  the  accompanying  diagram  may  conveniently  illustrate  the 
state  of  the  part ;  suppuration,  actual  or  imminent,  surrounded  by  fibrin- 
ous product,  and  that  encircled  by  accumulation  of  serum. 
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Everj--  day's  oxperienco  illustrates  this.  In  the  detection  of  deep 
abscess,  for  example,  tlie  subcutaneous  areolar  tissue  is  found  oedematous  ; 
beneath  tliis  a  firm  hardness  is  felt ;  while 
Avithin  this,  again,  is  the  soft  site  of  suppu- 
ration. 

Hitherto  we  have  been  treating  of  in- 
flammatory change  as  occurring  in  vascular 
tissues.  In  these,  disintegration  of  texture 
in  the  third  stage  is  always  accompanied 
with  suppiu-ation.  And  in  non-vascular  tis- 
sues, as  in  articular  cartilage  and  the  cornea, 
we  observe  an  advancing  process,  analogous 
in  all  respects  to  the  inflammatory,  so  far 
as  structural  results  are  concerned,  culminating  in  destruction  of  texture 
by  change  of  cell-formation,  with  the  production  of  cells  structurally  the 
same  as  those  of  pus. 

While  asserting  that  inflammatory  disintegration  of  texture  is  always 
accompanied  with  suppuration,  it  is  right  further  to  explain,  that  the 
converse  by  no  means  holds  true.  Suppuration  is  not  always  ac- 
companied with  disintegration  of  texture.  On  mucous  surfaces,  for 
example,  and  on  the  walls  of  open  abscesses,  we  often  observe  very 
copious  formation  of  pus,  wliile  the  inflammatory  process  has  declined 
from  the  third  stage — which  originated  the  suppuration — and  rests  in 
the  second. 

It  has  often  been  disputed  whether  the  inflammatory  change  implies 
increase  or  diminution  of  vital  strength  in  the  part — an  excitement  or  a 
debihty ;  and  both  extremes  have  been  tenaciously  held  and  argued.  In 
the  earher  stages  of  the  process  the  advocates  of  excitement,  or  increased 
vitahty,  may  still  hold  their  ground,  so  far  as  increased  formation  of 
cell-structures  can  be  taken  as  a  test  of  such  vital  energy  ;  but  when  the 
third  stage  has  been  reached,  evidence  of  vital  depression  in  the  part  is 
plain  and  indisputable. 

Trom  such  depression  the  part  recovers  slowly  ;  and  sometimes  only 
in  degree — often  remaining,  at  least  for  a  long  time,  both  more  prone  to 
disease  and  less  able  to  control  it ;  a  fact  wliicli  it  is  of  much  importance 
that  both  patient  and  practitioner  should  remember. 

Local  Symptoms  of  the  Inflammatory  Process. 

The  consecutive  changes  which  we  have  endeavoured  to  describe  are 
ordinarily  accompanied  and  indicated  by  certain  signs  ;  redness,  swelling, 
heat,  pain,  increased  sensibility,  throbbing,  and  disorder  of  function. 

1.  Redness. — The  more  fully  a  part  is  injected  with  blood,  the  redder 
is  its  hue.  An  inflaming  texture,  as  we  have  seen,  has  its  amount  of 
blood  much  increased ;  and  its  colour  is  necessarily  heightened  thereby. 
And  not  only  are  the  vessels  unusually  gorged  with  blood ;  that  blood  is 
unusually  red  ;  much  of  the  liquor  sanguinis  having  moved  on  from  the 
field  of  actual  or  threatened  stagnation,  leaving  the  overdistendod  vessels 
filled  chiefly  with  an  agglomeration  of  corpuscles.  The  cause  of  redness, 
then,  is  obvious. 
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The  extreme  vascularity  of  certain  parts  when  inflamed,  the  conjunc- 
tiva for  example,  has  been  supposed  to  depend  in  part  on  the  formation 
of  new  vessels.  But  it  is  not  so ;  at  least  in  the  first  instance.  Minute 
vessels,  in  health,  carrying  the  red  corpusrlus  without  crowding,  are 
invisihle  to  the  unassisted  eye  ;  during  the  inflammatory  process  they  are 
dilated,  burdened  with  corpuscles  in  mass,  and  plainly  seen  ;  appearing 
to  have  grown  up  suddenly  by  a  ncAV  creation,  but  being  in  truth  only 
an  enlargement  of  texture  previously  existing.  The  formation  of  new 
blood-vessels  is  a  gradual  and  never  an  immediate  process ;  as  will  be 
explained  in  the  proper  place.  Ultimate  increase  of  vascularization  is 
frequently  connected  with  the  milder  grades  of  the  inflammatory  process, 
but  is  incompatible  with  the  advanced,  or  suppurative  stage,  wHch,  oc- 
curriug  in  the  interior  of  a  part,  is  adverse  to  all  formation  of  tissue,  and 
essentially  destructive. 

The  degree  of  redness  varies  according  to  the  natural  vascularity  of 
the  part,  and  the  advance  of  the  process,  or,  in  other  words,  according  to 
the  degree  of  engorgement,  and  the  number  of  vessels  wliich  are  engorged. 
It  is  a  familiar  test  of  the  violence  of  the  disease,  in  its  early  stage,  to 
look  to  the  amount  of  redness.  And,  again,  we  find  an  inflaming  tendon 
less  florid  than  inflaming  skia ;  inflaming  skin  less  red  than  inflaming 
mucous  membrane. 

The  tint  varies  according  to  the  character,  site,  and  accompaniments 
of  the  affection.  A  bright  arterial  red  is  exhibited  by  what  is  acute  and 
sthenic ;  the  chronic  and  asthenic  presents  a  dark,  venous,  or  purple 
hue  j  a  bright  arterial  zone  around  the  cornea  characterises  the  internal 
inflammatory  affections  of  the  eye  ;  a  close  and  dark  network  of  wide- 
spread venous  radicles  indicates  the  presence  of  conjunctivitis ;  while 
great  attendant  biliary  derangement  gives  a  yellowish  red  anywhere,  as 
in  some  forms  of  erysipelas. 

The  colour  of  an  inflaming  part  is  usually  modified,  also,  by  the  dis- 
tended vessels  giving  way,  and  extravasation  taking  place  into  the  inter- 
vascular  spaces.  A  familiar  instance  of  this  is  known  to  the  physician, 
in  the  rusty  sputum  of  pneumonia ;  the  effect  of  extravasation  into  the 
air  vesicles  of  the  lung. 

The  extent  and  /om  of  redness  vary;  sometimes  limited  to  but  a  spot, 
as  in  the  common  pustule  ;  sometimes  occupying  a  large  space,  as  in 
erysipelas,  and  in  the  corresponding  affection  of  mucous  membrane. 
Sometimes  in  one  imbroken  sheet,  as  in  erysipelas ;  sometimes  in  lines 
or  patches,  as  in  affection  of  the  veins  and  lymphatics.  Sometimes 
gradually  lost  by  diffusion  in  the  surrounding  normal  hue,  as  in  phleg- 
mon ;  sometimes  carrying  an  abrui^t  bright  margin,  as  in  the  erratic 
erythema. 

One  of  the  most  important  characters  of  inflammatory  redness  is  its 
little  liability  to  sudden  remission  or  increase.  Other  redness  may  come 
and  go,  as  the  blush  of  shame,  or  the  glow  of  warmth  ;  but  the  inflam- 
matory is  fixed.  By  the  pressure  of  a  finger  it  may  be  made  to  disappear 
for  a  moment,  but  the  pale  dimple  is  quickly  filled  up  and  coloured  as 
before ;  all  trace  of  the  touch  almost  instantly  vanishing,  like  the  passing 
of  breath  from  a  mirror.  But  not  only  has  it  no  flitting  tendency ;  it 
must  be  conjoined  with  other  symptoms.    A  crimson  spot  on  the  hectic 
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cheek  is  sometimes  fixed  there,  with  little  or  no  alteration ;  but  there  is 
neither  pain  nor  swelling  j  it  is  not  conjoined  with  other  signs ;  it  is  not 
inflammatory. 

Of  change  in  the  internal  organs,  under  inflammatory  influence,  we 
cannot  speak  so  confidently  as  of  what  is  external  and  visible.  Eut  ob- 
serving the  successive  alterations  in  the  retina  and  choroid,  by  means  of  the 
ophthalmoscope,  we  may  reasonably  infer  that  in  the  matter  of  injection  or 
colour  there  is  no  difference  between  the  deep-seated  and  superficial  parts. 

2.  Swelling. — Unwonted  accumulation  of  blood  will  alone  occasion 
this ;  but  it  is  also  caused  by  the  presence  of  an  increased  quantity  of 
fluid  in  the  intervascular  spaces.  In  the  earUest  stage,  the  increase  is 
chiefly  serous.  In  the  second  stage,  it  contains  fibrin  in  solution,  and 
this  is  of  high  plasticity.  In  the  third  stage,  the  fibrinous  product  is  con- 
tinued, but  of  impaired  plasticity ;  with  it  is  mixed  blood,  extravasated 
in  mass,  the  result  of  vascular  lesion  ;  and  ultimately  purulent  formation 
is  more  or  less  advanced.  So  that,  again  referring  to  the  diagram  : — 
Centrally  we  have  a  soft  fluctuating  swelling,  where  there  are  blood  and 
pus,  and  more  or  less  of  broken-down  texture  ;  surrounding  this,  a  dense 
and  unyielding  circle,  somewhat  diffuse,  and  usually  less  prominent  than 
the  centre — the  result  of  plastic  fibrinous  accumulation  ;  and  exteriorly 
to  both,  a  soft  pitting  oedema,  more  or  less  extensive,  according  as  the 
areolar  tissue  has  been  filled  by  the  serous  pro- 
duct. The  combined  result  is  softening  of  texture, 
and  impairment  of  cohesion,  as  well  as  enlarge- 
ment of  the  part. 

Swelling,  lilte  redness,  will  not  alone  indi- 
cate the  inflammatory  process  ;  it  must  be  con- 
joined with  other  symptoms.  In  simple  oedema, 
there  may  be  much  swelling  ;  yet  there  is  nothing 
inflammatory. 

It  is  also  of  gradual  and  recent  formation ; 
not  suddenly  developed  as  is  the  bulging  of  a 

hernia  or  dislocation,  or  the  sanguineous  infiltration  immediately  follow- 
ing a  blow ;  nor  of  a  tedious  growth  and  ancient  origin,  as  is  the  genuine 
tumour — ^fatty,  fibrous,  or  malignant. 

The  tendency  of  swelling  is  beneficial  or  otherwise,  according  to  the 
part  affected.  If  this  be  internal,  of  dehcate  texture,  and  important  in 
function,  swelling  there  may  prove  in  the  last  degree  injurious ;  as  in 
the  brain.  Or  a  part,  itself  comparatively  of  little  importance,  may  be  in 
the  immediate  vicinity  of  one  which  is  of  the  greatest ;  and  enlargement 
of  the  former  may  re-act  on  the  latter  most  injuriously.  Swelling  of 
the  orbital  areolar  tissue  will  so  affect  the  eyeball ;  and  inflammatory 
tumour  of  submucous  tissue  may  fatally  occlude  a  mucous  outlet— as  the 
glottis.  On  the  other  hand,  swelling  is  usually  rather  a  fortunate  occur- 
rence, and  encouraged  as  such  by  the  surgeon,  if  the  part  be  situated 
externally— as  the  ordinary  subcutaneous  areolar  tissue;  or  if  it  be 
neither  itself  of  delicate  texture,  nor  endowed  with  function  essential  to 
the  animal  economy,  nor  closely  connected  with  one  which  is  either  or 
both— as  the  textures  occupying  the  intermuscular  spaces. 

Fig.  4.  Example  of  inflammatory  swelling.    Tongue  swoln,  by  glossitis. 
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Of  this  favourablG  kind  are  very  many  of  tho  swellings  with  which 

the  surgeon  has  to  deal ;  as  in  erysipelas, 
phlegmon,  fractures,  bruise,  etc.  It  is,  there- 
fore, an  error  invariably  to  regard  the  amount 
of  swelling  as  a  certain  index  to  the  extent 
of  mischief.  On  the  contrary,  it  is  often  to 
be  invited  to  the  part,  and,  when  there,  pro- 
moted in  its  advancement. 

The  production  of  plastic  fibrin  will  after- 
wards be  seen  to  be  further  advantageous,  as 
constituting  a  most  important  limit  to  the 
central  suppuration,  when  that  occurs. 

From  what  has  been  said,  it  is  already 
apparent  how  the  tendency  of  swelling  is 
prominently  connected  with  the  texture  of 
the  part ;  the  less  yielding,  the  less  favour- 
ably disposed  for  the  accumulation  of  inflam- 
matory product.  The  process  advancing,  so 
does  production  from  the  vascular  contents;  but 
should  the  texture  refuse  to  accommodate 
this  growing  addition  to  its  bulk,  there 
arises,  as  it  were,  a  struggle  between  the 
unloading  vessels  and  the  unyielding  part, 
the  issue  of  which  is  sure  to  be  disastrous. 
It  is  the  surgeon's  office  to  watch  this,  and 
to  maintain  or  restore  harmony,  if  possible. 
Otherwise,  pressure  from  the  pent-up  pro- 
duct re-acts  disadvantageously  on  the  blood- 
vessels and  nerves  of  the  part ;  tension  is 
soon  accompanied  by  throbbing,  heat,  and 
violent  pain  ;  the  morbid  process  has  re- 
ceived a  fresh  impulse,  and  advances  accordingly.  Or  the  tightness  of 
pressure  thus  caused  may  be  so  great  as  to  arrest  the  entire  circnlation  of 
the  part,  already  inclined  to  stagnation  ;  so  rendering  gangrene  inevitable. 

Hence  it  is  that  rapid  swelling  in  a  loose  texture  tends  usually  to 
relief,  as  in  the  ordinary  areolar  tissue ;  while  swelling  in  that  Avhich 
is  unyielding  requires  both  constant  and  skilful  care,  and  even  then  does 
injury.  Acute  inflammatory  swelling  in  bone,  or  beneath  a  tightly  spread 
fascia,  or  between  bone  and  its  fibrous  periosteum,  are  occurrences  in- 
variably severe,  and  prone  to  result  in  destruction  of  texture.  Acute 
disease,  with  rapid  accumulation  in  and  beneath  the  sclerotic  conjunc- 
tiva, is  comparatively  harmless  ;  wliile,  beneath  the  retina,  bound  down  by 
the  unyielding  sclerotic,  the  result  must  necessarily  prove  destructive. 

3.  Heat. — This  is  a  symptom  seldom  absent,  or  devoid  of  prominence. 
And  it  is  easy  to  imagine  ho  a?  it  should  be  so,  when  we  remember  that 
the  source  of  such  heat  is  to  be  found  in  the  changes  effected  not  only 

Fig.  5.  Example  of  swelling  in  submucous  tissue,  producing  a  fatal  result  by  oc- 
cluding tlie  glottis.    Acute  oedema  glottidis  ;  exposed  from  behind. 

Fig.  6.  Example  of  intcrvascular  inflammatory  j)roduct.  Plenty  of  this  Avill 
account  satisfactorily  for  swelling.— Bennett. 
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in  the  blood,  but  also,  and  mainly,  in  the  textures  of  the  part— more 
especially  during  the  advanced  stage  of  the  process,  when  the  formation  of 
new  and  the  destruction  of  old  tissue  is  being  rapidly  carried  on.  From  this 
canse,  as  weU  as  from  mere  increase  of  blood  in  the  part,  the  tempera- 
ture is  necessarHy  elevated  above  its  former  and  ordinary  range ;  as  is 
apparent  to  the  touch,  and  proved  by  the  test  of  the  thermometer.  But 
nerves  of  sensation,  paiialdng  in  the  general  disorder  of  the  part,  have 
in  consequence  theii-  functions  excited  and  perverted.  In  truth,  increased 
sensibility  is  one  of  the  signs  of  the  inflammatory  process.  And  bearing 
tliis  in  mind,  we  can  readily  understand  how  the  patient  should  feel  a 
greater  degree  of  heat  than  the  thermometer  would  indicate.  The  in- 
flammatory heat,  therefore,  is  partly  actual,  as  ascertained  by  the  touch 
or  thermometer  ;*  partly  the  result  of  perverted  nervous  function,  esti- 
mated only  by  the  patient. 

This  heat,  like  the  redness  which  is  so  closely  connected  with  it,  is 
seldom  very  transitory  ;  indeed  its  fixedness  is  characteristic.  Blushing 
brings  heat  as  well  as  colour  ;  but  both  are  evanescent. 

Heat  must  also  be  conjoined  with  other  symptoms.  In  hectic,  there 
is  often  a  constant  burning  in  the  hands  and  feet  j  yeb  no  inflammatory 
change  is  there. 

4.  Pain. — Of  all  the  symptoms  of  the  inflammatory  process,  this  is 
probably  the  most  characteristic.    Yet  pain  is  not  unlikely  to  deceive. 

Nerves  of  sensation,  in  the  part  inflaming,  have,  as  already  stated, 
theii-  function  excited  and  perverted ;  themselves  partaking  in  the  gene- 
ral change,  they  are  compressed  by  the  distended  vessels,  more  especially 
when  lodged  in  the  same  fibrous  sheath ;  and  such  pressure  is  most 
materially  increased  by  accumulation  of  the  inflammatory  product,  parti- 
cularly if  this  be  situated  in  an  unyielding  texture.  Besides,  at  each 
throbbing  impulse  of  the  blood,  the  arterial  vessels,  themselves  altered  in 
their  coats,  undergo  not  only  dilatation  but  elongation  ;  from  this  the 
nervi  vasorum  must  more  or  less  suffer,  and  they  contribute  something  to 
the  general  amount  of  pain.  That  pressure  is  somewhat  concerned 
in  producing  the  pain  may  be  inferred  from  the  fact,  that  this 
symptom  is  invariably  aggravated,  and  chiefly  felt,  when  compression  of 
the  inflaming  part  is  increased — as  by  the  hand  in  peritonitis,  or  by 
inspiration  in  pleurisy.  Over  and  above  this,  however,  there  is  inflam- 
matory pain  which  cannot  be  accounted  for  on  any  mechanical  theory. 

Inflammatory  pain  is  not  uniform,  but  influenced  by  the  intensity  of 
the  disease  and  the  nature  of  the  part  affected.  The  more  rapid  and  in- 
tense the  former,  cceteris  paribus,  the  greater  the  pain.  In  a  part  origi- 
nally sensitive  more  pain  is  felt  than  in  one  naturally  dull — even  although 
under  a  less  amount  of  disease  ;  an  erysipelas  limited  to  the  true  skin, 
and  tending  only  to  serous  change,  is  far  more  painful  than  suppura- 
tion of  the  subcutaneous  areolar  tissue.  As  formerly  stated,  pain  is  also 
modified  according  to  the  power  of  yielding  in  the  part ;  inflammatory 
affection  is  more  painful  in  bone  than  in  skin ;  erysipelas  is  more  j)ain- 

*  The  natural  temperature  of  the  body  varies  from  98°  to  100°,  at  the  heart  and  on 
the  tnmk,  and  is  about  92°  at  the  extremities.  In  parts  inflamed,  the  thermometer 
has  indicated  a  rise  to  101°,  104°,  105°,  and  even  107°,  of  Fahrenlicit.— (Article  In- 
flammation, Cyclopcedia  of  Practical  Medicine,  p.  738.) 
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fill  than  a  similar  affection  of  mucous  membrane  ;  while  an  attack  upon 
serous  and  fibrous  tissues  is  more  painful  than  either. 

Pain  is  not  always  inflammatory  :  it  may  be  the  attendant  on  spasm, 
or  on  simple  irritation.  The  pain  of  spasm  is  intensely  violent  from  the 
outset ;  and,  though  often  abating  mure  or  less  during  its  stay,  seldom 
advances  to  a  higher  degree  than  that  with  which  it  began.  Inflamma- 
tory pain,  on  the  contrary,  usually  commences  with  a  slight  amount,  and 
steadily  advances ;  hourly  increasing,  until  either  the  disease  is  subdued 
or  the  part  has  perished  by  gangrene.  Pain  of  spasm  is  often  relieved 
by  pressure ;  at  all  events  is  not  aggravated  by  it.  In  the  inflammatory, 
pressui'e,  even  sHght,  is  quite  intolerable.  In  colic,  a  gratefid  sensation 
may  be  produced  by  placing  weight  upon  the  belly,  while  in  peritonitis  the 
slightest  touch  is  torture. 

In  neuralgia — an  example  of  Irritation — pain  is  severe  at  its  first 
onset,  like  that  of  spasm ;  it  remits  much  and  variously  during  its 
course  ;  and  often  intermits  wholly,  during  intervals  more  or  less  pro- 
longed. Inflammatory  pain  may  remit,  but  only  slightly;  and  it  is 
never  intermittent.  It  may  disappear  suddenly ;  but  then  it  is  not  likely 
to  return — the  part  having,  in  all  probability,  ceased  to  be  amenable  to 
further  vital  change. 

Such  are  characteristics  of  inflammatory  pain.  It  usually  commences 
in  a  comparatively  slight  form,  and  steadily  increases ;  it  is  constant, 
until  either  the  disease  resolve  or  the  part  die ;  and  it  is  invariably 
aggravated  by  pressure. 

Sudden  disappearance  always  excites  suspicion ;  for  this  is  inconsis- 
tent with  its  ordinary  character ;  which  is,  to  grow  steadily  as  the 
disease  advances,  and  to  subside  as  this  recedes.  In  neuralgia,  excruci- 
ating agony  often  ceases  in  an  instant,  for  some  hours  is  wholly  absent, 
and  then  probably  returns  as  violent  as  before.  But  it  is  not  so  with 
inflammatory  pain.  On  its  abrupt  cessation,  we  do  not  dream  of  a  mere 
remission  of  its  cause ;  but  suspect,  and  too  often  with  truth,  that  the 
part  is  no  longer  capable  of  sensation,  and  has  lapsed  into  gangrene. 
For  example,  a  portion  of  bowel  is  acutely  inflaming,  connected  with 
hernial  protrusion  or  not ;  the  pain  is  excruciating ;  on  a  sudden  it  ceases, 
and  the  patient  gratefully  expresses  his  relief,  and  thinks  he  is  better, 
perhaps  safe ;  the  surgeon,  on  the  contrary,  is  alarmed,  and  looks  to  the 
pulse,  the  surface,  and  the  face ;  he  finds  them  feeble,  cold  and  clammy, 
and  collapsed ;  the  part  has  mortified. 

In  the  inflammatory  process  pain  is  sometimes  absent,  or,  as  it 
were,  latent.  An  acute  abscess  may  have  formed  in  a  limb  previously 
paralytic,  deprived  of  sensation  as  well  as  motion ;  and  the  patient's 
attention  may  have  been  scarcely  attracted  to  the  part,  by  the  perception 
of  aught  unusual.  Or  injury  of  a  limb  has  been  accompanied  with 
affection  of  the  brain,  inducing  coma,  perhaps  long  continued ;  and  in 
the  limb  inflammatory  change  may  be  advancing  destructively,  yet 
without  pain  being  either  felt  or  evinced  by  the  sufferer.  In  such  cases, 
the  surgeon  has,  as  it  were,  to  feel  for  his  patient,  and,  in  the  absence  of 
all  expression  of  pain,  be  unusually  attentive  to  the  other  s^miptoms  of 
local  disorder. 

Pain  sometimes  may  be  termed  sympathetic;  referred  to  a  part  at  a 
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distance  from  that  in  which  the  disease  resides.  Sucli  a  part  is  either 
connected  intimately,  hy  function,  with  the  other;  or  it  contains  the 
terminal  expansion  of  nerves,  whose  trunks  pass  through  or  near  the 
inflaming  part.  Thus  we  may  have  disease  of  the  hip  causing  in- 
finitely fess  pain  in  that  joint  than  in  the  region  of  the  knee  ;^  abscess 
of  the  liver  producing  pain  in  the  shoulder  j  affection  of  the  pelvis  of  the 
kidney  causing  pain  at  the  orifice  of  the  urethra.  It  is  of  the  utmost 
importance  that  the  practitioner  bear  this  in  remembrance  j  otherwise  he 
may  be  leeching  the  knee,  instead  of  the  hip ;  rubbing  the  shoulder, 
instead  of  attacking  the  liver ;  looking  for  the  outbreak  of  a  gonorrhoea, 
instead  of  opposing  a  renal  malady  which  is  soon  to  bring  life  into  im- 
minent peril. 

Pain  is  of  itself  a  formidable  thing ;  if  intense  and  constant,  certain 
to  exhaust  the  powers  of  life  ;  and,  in  consequence,  in  many  inflamma- 
tory affections  it  must  be  overcome  at  whatever  cost.  Also,  when  the 
part  inflaming  is  an  internal  organ,  intimately  connected  with  the 
o-ano'lionic  system  of  nerves,  the  pain  is  of  a  peculiarly  depressing  nature, 
and°highly  dangerous  by  continuance.  But,  ordinarily,  the  attendance 
of  pain  may  be  viewed  rather  as  of  a  salutary  tendency.  Were  the 
affection  painless,  practitioner  and  patient  might  be  unaware  either  of  its 
existence  or  of  its  extent,  until  too  late  to  save  texture,  function,  or 
even  life. 

When  an  inflammatory  process  is  the  result  of  the  direct  application 
of  an  exciting  cause — as  by  wound,  heat,  or  acrid  substance — pain 
usually  precedes  the  vascular  disorder  ;  an  immediate  effect  on  the  nerves 
of  sensation.  This  may  continue,  more  or  less,  and  become  merged  in 
the  inflammatory  pain ;  or  it  may  soon  ceaae,  leaving  the  greater  portion 
of  the  period  of  incubation  comparatively  free.  Such  pain  is  also  not 
without  its  use,  leading  to  precautionary  and  preventive  measures — often 
more  valuable  than  the  curative. 

5.  Throbhing. — This  seems  to  be  the  result  of  obstructed  circulation 
in  the  part  with  increased  afflux  of  blood  to  it ;  and  does  not  occur,  at 
least  to  any  extent,  until  the  process  has  reached  the  period  of  sangui- 
neous stagnation.  It  varies  according  to  the  degree  and  extent  of  ob- 
struction, the  intensity  of  the  disease  which  has  produced  it,  and  the 
position  as  well  as  the  inherent  sensibility  of  the  part  affected. 

Experience  teaches  that  when  there  is  much  throbbing  attendant  on 
the  inflammatory  process,  suppuration  is  likely  to  ensue.  It  is  easy  to 
imagine  how  this  should  be  the  case ;  in  a  part  with  its  direct  circula- 
tion much  depressed,  and  its  collateral  current  much  increased,  with 
inflammatory  product  copious,  and  extravasation  by  lesion  imminent. 

Throbbing  is  painful ;  at  each  pulse  the  patient's  sufferings  are  in- 
creased. It  is  then  that  the  nerves,  already  tightened  in  their  place  by 
the  circumjacent  lymph,  are  most  severely  compressed ;  and  it  is  then 
that  the  vascular  coats,  themselves  disordered,  are  stretched  as  well  as 
dilated. 

6 .  Disorder  of  Function. — This,  as  we  have  seen,  affects  the  general 
function  of  every  cell-structure  in  the  part  undergoing  the  inflammatory 
process,  by  which  the  healthy  balance  of  nutritive  change  and  exchange 
is,  more  or  less,  impaired  or  perverted.    We  observe  the  functional 
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disorder,  however,  more  particularly  and  evidently  displayed,  in  parts 
endowed  with  special  functions,  as  it  affects  {a)  theii-  Sensibility,  {h)  their 
Activity. 

(a)  Disorder  of  Functional  Sensibility. — Tlxisis  the  result  of  perverted 
nervous  function.  The  eye,  when  sound,  bears  a  flood  of  hght  with 
impunity;  inflaming,  it  winces  under  the  faintest  ray  shot  directly 
upon  it.  The  slcin,  in  its  healthy  state,  bears  much  manipulation  ;  iu 
erysipelas,  the  slightest  touch  is  resented.  The  stomach  in  health 
does  not  reject  food,  neither  does  sensation  of  discomfort  indicate  tlie 
presence  of  food ;  yet  the  same  organ,  becoming  inflamed,  is  intolerant 
of  the  simplest  ingesta.  The  bladder  ordinarily  awaits  its  full  disten- 
sion by  urine ;  in  cystitis,  the  smallest  accumulation  is  expelled  with 
urgency. 

Obviously,  this  is  also  a  wise  and  beneficial  arrangement.  Eest,  as 
we  shall  see,  is  one  of  the  most  important  means  whereby  the  inflam- 
matory process  may  be  met  and  subdued  ;  and  intolerance  of  function  is 
of  use,  not  only  to  suggest  the  propriety  of  rest,  but  also  to  compel  its 
adoption.  How  lamentably  destructive  might  not  inflammatory  change 
prove,  were  it  unaccompanied  by  pain  and  increased  sensibihty  ! 

(b)  Disorder  of  Functional  Activity  invariably  attends,  more  or  less  ; 
its  degree  usually  keeping  pace  with  the  progress  of  the  disease.  On 
subsidence  of  the  inflammatory  process,  function  is  resumed  ;  but 
when  resumed,  it  is  for  some  time  still  perverted,  and  slowly  returns 
to  its  pristine  and  normal  character,  sometimes  never  regaining  that — 
quite. 

The  stomach,  inflaming,  fails  in  its  duty  as  a  digestive  organ ;  the 
kidney,  as  uropoietic  ;  the  brain,  as  an  organ  of  sense  and  intellect ;  a 
muscle,  bone,  or  joint,  as  an  organ  of  locomotion ;  an  artery  or  vein,  as 
an  organ  of  circulation ;  an  eye  or  ear,  as  an  organ  of  special  sense. 

Extension  of  the  Inflammatory  Process. 

The  inflammatory  process  may  extend,  1.  By  Continuity  of  the  in- 
flaming texture ;  and  certain  textures  are  peculiarly  prone  to  such 
extension — as  the  skin  and  mucous  membrane.  It  is  no  uncommon  thing 
to  find  an  inflammatory  affection  of  the  skiu,  the  result  of  injury,  and  at 
first  a  mere  pustule,  spreading  continuously  into  an  erysipelas.  And  an 
inflammatory  process,  at  first  limited  to  one  portion  of  mucous  membrane, 
often  quickly  spreads  over  a  large  space  of  the  same  tissue  ;  from  the 
fauces  to  the  larynx,  trachea,  bronchi,  and  bronchia ;  from  the  pharynx 
to  the  oesophagus  ;  from  the  stomach  to  the  bowels ;  from  the  vagina  to 
the  uretlira ;  from  the  urethra  to  the  bladder. 

2.  By  Contiguity ;  the  texture  secondarily  involved  not  being  con- 
tinuous, but  connected  by  juxta-position ;  and  usually,  the  more  loose 
tlie  intervening  texture,  the  greater  the  facility  of  extension.  In 
neglected  phlegmonous  erysipelas,  the  disease  commencing  in  the  surface 
may  soon  reach  bone  and  joint ;  an  inflammatory  affection  of  a  mucous 
membrane  often  induces  abscess  on  its  exterior,  as  in  the  case  of  tlio 
urethra ;  an  attack  originating  in  the  envelope  of  an  organ,  may  pervade 
the  organ  itself.    In  such  cases,  the  connection  by  blood-vessels,  nerves, 
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and  lymphatics,  common  to  all  the  textures  impHcated,  may  serve  to 
explain  the  extension  of  the  process.  But  we  meet  with  examples  which 
cannot  he  accounted  for  in  this  way,  as,  e.g.,  when  the  pleurisy  excited 
by  a  broken  rib  affects  not  only  the  pleura  adjacent  to  the  injured  bone, 
but  also  the  pidmonary  pleura  with  which  it  is  in  contact ;  or  when  a 
local  peritonitis,  caused  by  ulceration  of  the  intestines,  excites  structural 
change  terminating  in  adhesion  with  some  distant  portion  of  the  serous 
surface  with  which  it  merely  comes  in  apposition.  In  such  cases,  the 
inflammatory  products  act  as  a  source  of  ii*ritation  to  those  parts  with 
which  they  are  contiguous  ;  an  explanation  which  may  also  serve  to  ac- 
count for  the  extension  of  inflammatory  affections  on  continuous  surfaces 
in  one  direction  rather  than  another. 

The  more  rapid  the  attainment  to  the  suppurative  crisis  in  the  part 
first  attacked,  the  more  likely  is  the  disease  to  extend,  and  that  quickly, 
to  those  in  the  neighbourhood  ;  for  its  advance  is  unopposed  by  attendant 
change  of  structure.    In  the  formation  of  an  ordinary  acute  abscess,  the 
progress  is  gradual ;  and  the  central  portion  is  surrounded  not  only  by 
serous  accumulation,  but  by  a  dense  fibrinous  mass  filling  up,  and  as  it 
were  fortifying  the  previously  loose  tissue,  and  exerting  a  restraining 
influence  on  both  the  extension  of  the  disease  and  the  diffusion  of  its 
products.    In  phlegmonous  erysipelas,  on  the  contrary,  the  crisis  is  much 
more  speedily  attained,  there  is  no  such  salutary  barrier,  and  the  sur- 
rounding texture  remains  open  and  defenceless.    The  consequent  mis- 
chief is  great  and  often  irreparable.    The  hmiting  fibrin  is  either  not 
formed  or  not  retained,  the  affection  being  of  an  asthenic  kind  from  the 
first. 

3.  Extension  of  the  inflammatory  process  may  be  Remote — that  is, 
the  part  secondarily  involved  is  at  a  distance  from  the  original  site  of 
disease ;  and  the  intervening  parts  are  unaffected.    This  may  be  effected 
by  1.  the  Blood.    This  fluid,  as  formerly  seen,  emerges  from  the  inflam- 
ing part,  changed,  as  from  a  laboratory ;  and  circulating  thus  altered  to 
other  and  distant  parts,  may  itself  become  the  exciting  cause  of  perver- 
sion there.    In  this  way  some  would  explain  the  metastases  which  are 
so  frequently  met  with  in  gouty  and  rheumatic  inflammatory  affections. 
And  the  purulent  formations — in  other  words,  unusually  rapid  and  acute 
abscesses — occurring  in  connection  with  certain  forms  of  phlebitis, 
at  a  distance  from  the  affected  vein,  may  be  in  like  manner  accounted 
for.    2.  By  the  agency  of  lymphatic  Absorption.    A  part  is  inoculated 
by  a  hurtful  virus  ;  an  inflammatory  process  results  in  the  injured  part ; 
besides,  a  portion  of  the  virus  has  been  carried  on  by  absorption,  and 
becomes  arrested  in  the  first  lymphatic  gland,  there  exciting  an  inflam- 
matory process  which  terminates  in  suppuration — while,  it  may  be,  the 
conducting  apparatus  is  itself  almost  or  altogether  unscathed.    Thus,  a 
poisoned  wound  of  the  finger  causes  first  superficial  paronychia,  and 
then  glandular  abscess  of  the  axilla,  sometimes  without  much  apparent 
affection  of  the  intervening  lymphatics.    When  they  suffer,  the  case  is 
I)lainly  an  example  of  continuous  as  well  as  of  remote  extension.  3. 
P.y  Nervous  agency.     By  this,  sympathy  of  function  is  maintained 
between  distant  parts  in  healthy  by  the  same  agency,  sympathy  of 
disorder  may  be  established  in  disease.     Thus,  morbidly  as  well  as 
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ordinarily,  the  uterus  is  found  sympathising  with  the  mamma ;  one  eye 
with  the  other  ;  and  internal  organs,  such  as  the  lungs  or  duodenum, 
with  extensive  ulcerations  on  the  surface. 

Injlammatoi'y  Fever  and  appearances  in  the  Blood. 

But  the  disease  extends  not  only  from  one  part  to  another it  also 
spreads  from  a  part  to  the  system.  It  seems  not  unreasonable  to  suppose 
that  the  local  irritation  may  be  extended  through  the  nervous  system  to 
the  centre  of  the  circulation,  while  heated  blood  constantly  flowing  fi-om 
the  part  warms  up  the  whole  mass  of  that  fluid ;  and  that  so  constitu- 
tional disorder — or  inflammatory  fever — is  established. 

The  premonitory  symptoms  of  coldness  and  shivering  are  usually 
very  decided,  but  not  of  long  duration.  They  are  succeeded  by  a  stage 
of  re-action,  in  which  the  accelerated  and  hard  full  pulse,  thirst,  and 
increased  heat  of  surface,  are  so  great  in  comparison  with  the  other 
symptoms,  as  to  indicate  excitement  of  the  sanguineous  system  as  the 
most  prominent  characteristic  of  this  type  of  fever.  It  presents  few 
fluctuations  or  remissions ;  its  accession  and  crisis  are  usually  very 
distinctly  marked,  the  latter  being  accompanied  in  the  great  majority  of 
eases  by  sweating ;  and  the  return  to  health  is  usually  satisfactory  and 
rapid,  when  the  cause  of  the  disease  has  ceased  to  act.  It  is  to  be 
recollected,  however,  that  there  is  no  absolute  line  in  nature  between  this 
and  any  other  type  of  fever ;  and  that,  moreover,  the  purest  inflammatory 
fever,  when  protracted  beyond  a  certain  period,  is  sure  to  undergo  altera- 
tion into  some  other  and  more  fatal  type  of  febrile  disorder. 

Inflammatory  fever  begins  with  symptoms  of  depression  ;  the  patient 
feeling  much  discomfort,  and  yet  unable  to  specify  his  ailment.  Then  a 
rigor,  or  fit  of  shivering  occurs,  followed  by  a  sensation  of  much  heat 
over  the  whole  surface.  This  is  the  harbinger  of  re- action  ;  the  mark — 
and  a  practical  one  of  great  importance — that  the  circulation  has  shaken 
off  the  temporary  depressing  influence,  and  is  rousing  itself  into  energy 
of  action.  Then  it  is  that  remedies  are  of  most  avail.  That  opportmiity, 
well  taken  advantage  of,  is  usually  at  once  decisive  of  a  fortunate  issue ; 
but  permit  it  to  pass  unemployed,  and  the  same  remedies,  augmented 
even  tenfold,  may  fail  to  avert  disaster. 

It  is  convenient  to  consider  the  disorder  of  the  general  frame  ac- 
cording to  its  Systems. — 1 .  The  Nervous.  There  are  aching  duU  pains 
in  the  loins  and  limbs ;  there  is  restlessness,  and  vnth  much  discomfort 
a  variety  of  posture  is  practised  in  vain  search  for  ease ;  both  the  will 
and  the  power  of  exertion  are  diminished ;  anxiety,  or  foreboding  of 
evil,  is  felt,  and  its  expression  is  given  by  the  featui'es ;  the  head 
generally  is  hot ;  at  first,  special  sensation  is  exalted ;  by  and  by,  the 
intellectual  functions  are  more  or  less  disturbed ;  ultimately  delirium  is 
established,  and  coma  may  ensue ;  the  face  is  flushed,  the  eyes  suffused, 
the  skin  hot  and  dry. — 2.  The  Vascular.  Disorder  here  is  cliiefly  indi- 
cated by  the  pulse.  It  is  increased  in  frequency — ranging  from  80  to  130 
or  more  ;  and  the  heart's  action  is  proportionally  rapid.  The  pulse  is  hard, 
rolling  like  a  cord  below  the  finger,  and  yielding  but  little  to  its  pres- 
sure j — often  communicating  •  the  sensation  of  a  thrill  or  jar.    Tliero  is 
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increased  fulness,  as  if  the  vessel  were  itself  enlarged,  and  held  a  larger 
quantity  of  blood  at  each  impulse ;  the  heart  is  acting  not  only  more 
rapidly  but  more  powerfully  than  in  health;  the  circulation  is  truly 
accelerated  *    Such  are  the  ordinary  characteristics  of  the  inflammatory 
pulse  ;  frequency,  hardness,  thrilling,  fulness.    The  three  first  are  seldom 
if  ever  absent ;  but  the  fom-th  may  be  wanting,  and  the  pulse  may  be 
small  instead  of  fuU.    This  modification  is  chiefly  observed  durmg  serious 
inflammatory  afi"ections  of  important  internal  organs;  more  especially 
those  situated  in  the  abdominal  region.    And  hence  it  is  in  practice 
sometimes  termed  the  abdominal  pulse ;  the  artery  resembling  a  hard 
thriUing  thread,  rather  than  a  cord.    Tliis  pulse  always  exists  in  con- 
nection" with  great  nervous  depression,  and  debilitated  though  rapid 
carcUac  action ;  to  which  circumstance  its  smalhiess  is  probably  due.  In 
afi'ections  of  the  brain,  on  the  other  hand,  producing  coma,  the  pulse  is 
commonly  slow  and  full.    There  are  idiosyncrasies  also  to  be  taken  into 
account.    The  pulse  may  be  natiually  slow  or  rapid — 50  or  90  ;  and  this 
must  be  allowed  for,  when  previous  inquiry  has  satisfied  us  that  the 
patient  is  the  subject  of  such  peculiarity.— 3.  The  Respiratory.  Eespi- 
ration  is  quickened  ;  the  breath  seems  to  be  hotter  than  usual ;  and  an 
oppression  is  felt  in  the  chest. — 4.  Tlie  Digestive.    The  tongue  may 
vary  in  its  appearance.    It  may  be  loaded,  white,  and  moist ;  or  the 
edges  and  central  tip  may  be  red  and  dry ;  the  latter  is  probably  the 
more  frequent  combination.    In  peculiar,  and  as  they  are  called  typhoid 
cases,  where  depression  is  great,  and  the  nervous  system  much  engaged, 
the  tongue  is  dry,  and  of  a  brown  colour  in  the  centre.    There  is  thirst, 
usually  very  troublesome,  with  nausea,  loss  of  appetite,  sometimes  vomit- 
ing, and  often  tenderness  of  the  epigastrium ;  the  bowels  are  consti- 
pated.— 5.  The  Secerning.    The  secretions  and  excretions  in  general  are 
materially  diminished.    The  bowels,  we  have  seen,  are  constipated — 
mainly  from  want  of  mucous  secretion  from  their  lining  membrane  ;  the 
skin  is  hot  and  dry ;  the  mouth  is  parched ;  the  urine  is  scanty,  high 
coloured,  generally  acid,  sparingly  aqueous,  the  urea  and  uric  acid  in- 
creased, the  chlorides  diminished  or  absent. — 6.  Tlie  Nutritive.  Diges- 
tion is  interrupted ;  so  is  assimilation ;  as  the  fever  advances,  so  does 
emaciation  ;  and  strength  is  more  and  more  prostrate. 

Such  are  the  ordinary  symptoms  of  inflammatory  fever.  The  more 
intense  the  local  process,  and  the  more  important  the  part  involved,  the 
more  rapidly  and  formidably  are  they  developed.  They  also  vary  ac- 
cording to  the  natural  temperament  of  the  patient.  They  may  remit ; 
nay,  often  do  ;  at  one  time  increased,  at  another  mitigated  ;  exacerbation 
usually  vesperal,  remission  matutinal.  But  they  never  undergo  an  actual 
intermission  ;  therein,  resembling  the  local  symptoms  of  the  malady. 

Having  reached  a  certain  point,  the  symptoms  may  decline,  like  the 
local  change  which  caused  them.  The  pulse  becomes  less  hard,  less  full, 
and  less  frequent ;  the  heat  and  thirst  diminish  ;  strength  and  appetite 
begin  to  come  again  ;  and  the  secretions  re-appear.    Not  unfrequently, 

*  Mere  frequency  of  pulse  is  not  a  proof  of  increased  rapidity  of  circulation  ;  the 
heart's  action  may  be  weak  as  well  as  quick  ;  it  often  is  so  (but  not  inflanimatorily), 
propelling  the  blood  more  slowly  than  in  health.  To  expedite  the  flow,  it  must  act 
not  only  more  quickly,  but  more  forcibly  than  in  the  normal  state. 
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such  amendment  is  ushered  in,  if  not  partly  caused,  by  sudden  and  great 
exaltation  of  the  secernent  function — so  marked,  as  usually  to  be  termed 
critical.  The  patient  is  bathed  in  a  profuse  and  sustained  perspiration. 
Or  diarrhoea  occurs.  Or  the  urine  flows  copiously  ;  more  aqueous  ;  less 
concentrated;  at  each  evacuation  loss  and  less  coloured;  containing 
chlorides,  and  an  increased  quantity  of  sulphuric  acid ;  and,  on  cooling, 
letting  down  a  large  quantity  of  sediment — resembling  brick-dust,  and 
hence  termed  lateritious — composed  chiefly  of  urate  of  ammonia,  more  or 
less  coloured  by  euroerythrin  and  pink  pigment.*  Hence  the  state  of  the 
urine  comes  to  be  important  to  the  practitioner ;  scantiness,  concentra- 
tion, and  want  of  deposit,  denoting  persistence  of  the  symptoms  ;  profuse 
flow  with  copious  sediment,  declension.  Sometimes  a  discharge  of  blood 
takes  place ;  by  the  rectum,  the  urethra,  the  mouth,  or  the  nose — 
according  to  the  part  affected.  This  is  not  unlikely  to  frighten  the 
patient  and  his  friends,  and  may  alarm  the  practitioner.  But  the  latter 
is  highly  culpable  who,  from  such  alarm,  rashly  interferes  to  stop  the 
flow.  His  duty  is  to  watch  the  event ;  withholding  his  hand,  unless 
the  bleeding  should  threaten  to  prove  excessive.  Such  critical  evacua- 
tions and  discharges  are  usually  preceded  by  rigor  and  exacerbation 
(then,  too,  let  the  practitioner  wait,  and  beware  of  ofiicious  meddling),  and 
are  followed  by  marked  rehef  of  all  the  symptoms. 

But  these  symptoms  of  inflammatory  fever,  instead  of  dechning,  may 
advance ;  and,  combining  persistence  with  intensity,  may  cause  a  fatal 
result.  Protracted  exercise  of  a  muscle  ultimately  exhausts  the  ii-ritabi- 
lity  of  that  muscle,  which  then  ceases  to  obey  its  stimulus.  In  like 
manner,  excitation  of  the  general  system,  if  both  great  and  prolonged,  is 
certain  to  wear  out  the  powers  of  that  system  ;  and  the  patient  sinks  in 
consequence. 

Or  the  symptoms  neither  simply  decline,  nor  simply  advance,  but 
undergo  change.  1.  On  the  occurrence  of  suppuration — profuse  and 
long-continued,  or  in  an  internal  and  important  organ,  or  in  a  patient 
previously  much  debihtated — they  change  their  character ;  assuming  the 
form  of  Hedic  fever.  2.  On  the  occurrence  of  mortification  over  a  large 
surface,  or  in  an  internal  and  important  part,  or  in  a  worn  frame,  they 
change  to  the  Typlioid  form  ;  tending  to  fatal  collapse.  3.  Or  the  local 
process,  showing  plainly  what  is  termed  the  asthenic  type,  and  hiu-rying 
on  to  serious  suppurative  and  ulcerative  disintegration  of  texture,  the  ac- 
companymg  fever  may  exhibit  more  or  less  of  the  characteristics  of  all 
the  types  here  mentioned — constituting  what  is  termed  the  Iiritative. 

The  blood,  we  have  seen,  undergoes  serious  change  in  the  inflaming 
part ;  and  by  a  constant  succession  of  such  changes,  the  whole  fluid 
comes  at  length  to  be  altered  almost  to  the  same  extent  as  that  portion 
of  it  which  has  just  emerged  from  the  seat  of  local  disease.  In  a  case  at 
once  decided  and  advanced,  draw  blood  directly  from  the  inflaming  part, 
as  well  as  at  a  great  distance  from  it ;  the  two  fluids  will  be  found 
exhibiting  nearly  the  same  characters  of  change ;  and,  as  already 
said,  both  will  shew  an  increase  of  temperatiire  beyond  the  standard 
of  health — which  general  increase  has,  no  doubt,  much  to  do  with 
the  heat  and  feverishness  just  described.  Coagulation  of  the  drawn 
*  Parkes  on  the  Urine  in  Health  and  Disea.se. 
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blood  is  slow,  and  results  in  a  clot  unusually  firm  and  dense  ;  surrounded 
by  serum,  which  is  apparently  increased  in  quantity,  because  thoroughly 
squeezed  out  of  the  solid  matter.    In  the  clot  the  fibrin  and  colour- 
less "lymph  globules"  occupy  the  upper  part ;  the  red  corpuscles  sink- 
ing to  the  bottom,  in  virtue  of  their  greater  natural  specific  gravity, 
their  proportionately  diminished  number,  and  their  increased  tendency 
to  cohesion.*     The  pure  fibrin  and  colourless  corpuscles,  therefore, 
keep  the  surface  of  the  coagulum,  and  present  a  yellowish  hue ;  and 
constitute  the  "  Cnista  plilogistica,"  or    Biiffy  coat."    But  the  complete 
separation  of  the  red  corpuscles  from  the  fibrin  not  only  leads  to  the 
formation  of  the  buff^y  coat ;  it  permits  complete  contraction  of  this 
fibriiaous  layer  by  expression  of  this  serum.    The  contraction  being  cen- 
trij)etal,  the  circumference  of  that  layer  gradually  leaves  the  sides  of  the 
recipient  vessel ;  the  weight  of  the  general  clot  at  the  same  time  drags 
on  the  centre,  occasioning  a  hollowing  of  the  fibrinous  surface  ;  and  the 
blood  is  said,  in  consequence  of  the  form  assumed,  to  be  both  "  bufi'ed 
and  cupped."    The  coagulum  so  formed  is  usually  of  the  shape  of  a  cone, 
truncated  at  the  top  ;  with  its  broad  base  often  adherent  to  the  bottom 
of  the  vessel.    When  slightly  bufi'ed,  the  clot  is  usually  cylindrical  and 
floating. 

Such  are  the  appearances  of  inflammatory  blood  drawn  in  mass.  If 
it  be  taken  in  a  full  stream,  into  a  deep  vessel,  and  exposed  to  cold, 
these  appearances  are  favoured  :  a  tiny  trickling  stream,  a  shallow  vessel, 
and  exposure  to  an  increased  temperature,  are  on  the  contrary  unfavour- 
able to  their  occurrence.  Also,  at  different  times  of  bleeding,  and  even 
of  the  same  bleeding,  such  characteristics  may  vary  ;  the  portion  first 
drawn  may  be  neither  bufi'ed  nor  cupped,  while  that  which  flows  last  is 
both,  and  intensely  so.  When  the  blood  has  the  bufi'y  coat  but  slightly 
developed,  it  is  said  to  be  Sizy. 

These  characters  appear  to  result  not  only  from  the  proportionate 
increase  in  the  fibrin  of  infiammatory  blood, 
but  also  to  be  due  to  an  increased  tendency  to 
adhesion  of  the  blood  corpuscles  to  each  other, 
which  are  seen  by  the  microscope  to  collect 
themselves  into  an  open  network  of  rouleaux, 
or  form  compact  globular  masses  ;  clinging 
together  with  great  tenacity,  and  "  heavy  as 
lead,"  sinking  to  the  bottom,  while  the  granu- 
lar or  reticulated  appearance  thus  imparted  to  Fig.  7. 
a  thin  layer,  may  be  recognized  on  a  slip  of  glass  or  a  lancet  point,  when 
viewed  only  by  the  naked  eye. 

It  must  ever  be  remembered,  however,  that  the  buffed  appearance  is 
not,  of  itself,  a  sure  indication  of  the  infiammatory  process.    It  may  be 

*  "Observations  on  the  State  of  the  Blood  and  Blood-vessels  in  Inflammation," 
by  T.  Wharton  Jones,  F.E.S.,  Medico-Chirarg.  Transactions,  vol.  xxxvi.  1853. 
"  On  the  Early  Stages  of  Inflammation,"  by  Joseph  Lister,  Esq.,  F.E.C.S.,  Philosoph 
Transactions,  Part  ii.  1858.    "  The  Cause  of  the  Coagulation  of  the  Blood,"  by  Bcti- 
jamm  W.  Richardson.    London,  1858. 

Fig.  7.  Microscopic  diagram  shewing  the  reticulated  an-angement  of  the  corpuscles 
in  inflammatory  blood.— Whakton  Jones. 
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seen  in  blood  drawn  from  chlorotic,*  as  well  as  from  pregnant  females ; 
from  patients  affected  by  sanguineous  plethora,  or  from  any  one  in  whom 
circulation  and  change  of  structui-e  have  been  much  accelerated,  as  by 
violent  exercise  ;  in  patients  suffering  from  albuminuria  ;  and,  in  the 
horse,  as  the  normal  state  of  the  blood.  On  the  other  hand,  we  know 
that  an  active  and  most  serious  inflammatory  affection  may  be  present, 
while  in  the  blood  the  ordinary  inflammatory  characters  can  be  but 
faintly  traced.  These  are  but  the  exceptions  ;  yet  exceptions  all  im- 
portant to  the  practitioner ;  inasmuch  as,  while  the  presence  of  the  bufl'y 
coat  alone  will  not  warrant  him  in  reckless  expenditure  of  blood,  neither 
will  its  absence,  during  urgency  of  other  symptoms  of  inflammatory 
disease,  be  in  itself  any  sufficient  reason  for  Mdthholding  active  remedies. 

Again  : — the  buffed  and  cupped  appearances  vary  according  to  the 
texture  and  organ  involved.  The  inflammatory  process  affecting  the  skin 
in  erysipelas,  or  the  fibrous  tissues,  as  in  rheumatism,  invariably  produces 
a  high  degree  of  change ;  wliile  a  much  more  formidable  disorder  may 
be  advancing  in  the  brain  substance,  and  be  unaccompanied  by  any  such 
change  in  the  blood.  The  inflammatory  process,  occurring  in  a  part 
richly  endowed  with  lymphatics,  gives  much  of  the  buffy  coat ;  and  its 
presence  seems  to  be  directly  in  proportion  to  the  abundance  of  the  deve- 
lopment of  these  vessels  in  the  part  implicated. 

Ccmses  of  the  Inflammatory  Process. 

These  have  been  divided  into,  1 .  Predisposing ;  2.  Exciting ;  3. 
Maintaining  ;  4.  Proximate.  Bu.t  as  the  last  is  really  the  change  in  the 
nutrition  of  the  part  itself — the  phenomena  of  the  disease,  already  con- 
sidered— we  have  to  do  only  with  the  three  first. 

1.  Predisposing  Causes. — These  may  act  through  the  general  system, 
or  directly  on  the  part  itself,  or  in  both  ways.  1.  Unwonted  excitaljility 
may  reside  in  a  part  or  in  the  system,  by  exaltation  of  the  nervous 
function.  When  occurring  locally,  it  manifestly  predisposes  to  the 
inflammatory  process,  whose  first  movement,  apart  from  the  direct  in- 
fluence produced  on  the  cell  structures  of  the  part,  consists  in  an  impres- 
sion made  by  the  exciting  cause  on  the  nutrition  of  the  j)art  through 
the  medium  of  the  nervous  system.  By  strained  use,  for  instance,  the 
eye  has  its  nutritive  and  nervous  activity  so  exalted,  that  from  even  a 
slight  cause  an  attack  of  ophthalmia  is  favoured. 

2.  Plethora  may  be  general  or  local.  The  former — either  the  result 
of  original  temperament,  or  casually  induced,  as  by  excess  in  diet — 
may,  by  the  abundance  of  material  which  it  supplies,  afford  increased 

*  Arrangement  of  fibrin  to  constitute  the  bufiy  coat,  does  not  depend  so  much  on 
actual  increase  of  the  fibrin,  as  on  its  proportional  excess  over  the  red  corpuscles.  In 
chlorosis,  the  latter  are  very  much  diminished  in  quantity,  wlule  fibrin  may  be 
abundant. 

The  simply  excited  condition  of  the  circulation,  with  or  without  organic  change, 
is  not  capable  of  establishing  such  proportional  excess  of  fibrin  ;  a  local  inflammatory 
change  must  be  present.  That  is  the  laboratory  whence  tlie  change  issues  ;  without  it, 
as  in  ordinary  continued  fever,  fibrin  is  deficient  both  actually  and  relatively. 
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supply  of  this  to  any  part  competent  to  assimilate  it,  and  so  facilitate  the 
induction  of  inflammatory  change.  But  it  is  probable  that  it  does  not 
act  so  often,  or  so  much,  in  this  manner  as  is  generally  imagined. 
There  can  be  no  doubt,  however,  that  local  plethora — that  is,  determi- 
nation of  blood  to  a  part — however  induced,  predisposes  and  that 
strongly  to  the  inflammatory  process ;  whose  first  movement,  as  we  have 
seen,  "after  the  nervous  impression,  is  this  very  sanguineous  determina- 
tion. Increased  and  sustained  use  of  a  part — as  of  the  eye,  kidney, 
livei- — ^in  the  very  act  of  heightening  its  functional  activity,  brings  to  it 
a  determination  {i.e.,  an  increased  supply)  of  blood  j  and  thus  doubly 
predisposes  to  inflammatory  access.  Tliis  is  also  well  seen  in  the  ten- 
dency to  inflammatory  affections  in  and  near  the  junction  of  the  epiphysis 
and  shaft  of  the  long  bones  during  the  period  of  adolescence,  and  in  the 
uterus  and  ovaries  in  females  during  menstruation.  It  may  be  further 
observed,  that  local  plethora,  with  the  disposition  to  inflammatory  dis- 
order which  it  engenders,  has  an  important  relation  to  age.  In  infancy 
and  childliood,  the  brain  is  pecuHarly  liable  to  suffer;  in  adolescence, 
towards  puberty,  the  pulmonary  organs ;  in  the  adult,  the  abdomen. 

3.  Debility,  general  and  local.  This  is  by  far  the  most  prolific 
class  of  predisposing  causes.  Vitality — or  "  vital  power" — resides  inhe- 
rently in  the  cell  elements  of  the  tissues  which  compose  the  system, 
whereby  morbid  change  resulting  from  the  application  of  an  exciting 
cause  is  either  resisted  successfully  and  averted,  or,  when  commenced, 
is  controlled  and  modified.  The  greater  the  impairment  of  this  vital 
power,  the  more  prone  are  part  and  system  to  the  occurrence  of  disease. 
Inflammatory  disease  thus  often  predisposes  indirectly  to  inflammatory 
disease.  A  part  inflamed,  we  formerly  saw,  has  its  vital  power  impaired, 
and  may  never  wholly  recover  in  this  respect ;  long  it  remains  weak, 
and  consequently  predisposed  to  recurrence  of  the  disease  ;  sure  to  be 
overcome  by  even  a  shght  exciting  cause,  whose  stimulus  it  could  pre- 
viously have  borne  with  impunity.  Bad  food,  air,  and  clothing ;  intem- 
perance ;  the  presence  in  the  blood  of  poison — as  the  syphilitic  ;  excessive 
and  habitual  exertion  of  mind  or  body  j  excessive  and  habitual  evacuations ; 
previous  disease,  and  often  the  treatment  necessary  for  its  removal — 
are  other  familiar  examples  of  causes  of  debility,  and  consequently  of 
predispositions  to  inflammatory  change. 

Predisposing  causes  may  be  combined.  An  eye,  for  instance,  may 
have  a  determination  of  blood  towards  it,  at  the  same  time  that  its  nutri- 
tive activity  has  been  exalted  by  unwonted  exercise  of  function ;  by  a 
previous  inflammatory  attack,  too,  the  part  may  be  weak ;  and  by  con- 
finement, bad  air  or  food,  sustained  mental  exercise,  or  all  together,  the 
frame  may  be  debihtated.  A  part  thus  unfortunately  situated  can 
scarcely  avoid  becoming  seriously  inflamed,  under  the  influence  of  renewed 
excitement. 

II.  Exciting  Causes. — Those  which  directly  induce  the  morbid  pro- 
cess. The  more  prominent  may  be  shortly  mentioned  in  detail.  1. 
Ordinary  Irritants ;  as  acids,  alkalis,  acrid  salts,  alcohol,  turpentine  ; 
acting  by  direct  stimulus,  on  the  elementary  structures,  and  on  the  nerves 
and  blood-vessels  of  the  part.    2.  Wounds,  and  other  mechanical  injuries, 
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require  a  certain  amount  of  the  constructive  results  of  the  inflammatory 
process  for  their  cure;  those,  apparently,  are  sufficiently  induced  by  the 
direct  irritation  of  the  tissues,  occasioned  by  the  wound  ;  but  not  un- 
frequently,  by  the  excitement  of  indirect  irritation  set  up  through 
the  medium  of  the  nervous  system,  suppuration — a  destructive  result — 
is  established ;  and  then  healing  is  delayed,  until  the  process  shall  have 
again  subsided  from  the  inflammatory  excess.  3.  Lodgment  of  foreign 
bodies.  A  wound,  under  any  circumstances,  is  not  unlikely  to  inflame 
instead  of  healing;  but  if  it  contain  extraneous  matter,  which  is  not 
removed,  the  attack  is  inevitable.  4.  Pressure,  in  lilce  manner,  is  a 
prolonged  stimulus  ;  if  slight,  absorption  may  be  chiefly  produced,  by  the 
interference  it  occasions  to  nutrition ;  if  severe  as  well  as  sustained,  the 
cellular,  nervous,  and  vascular  elements  of  the  texture  become  unduly 
stimulated;  the  inflammatory  process  is  produced,  sometimes  attended 
by  constructive  enlargement,  sometimes  advancing  to  suppuration,  ulcera- 
tion, or  even  gangrene.  5.  Heat  is  a  most  powerful  agent.  Extreme, 
it  at  once  extinguishes  life,  and  reduces  the  part  to  the  condition  of  a 
dead  eschar  ;  apphed  more  leniently,  its  destructive  effects  are  shght  or 
limited ;  it  proves  a  stimulus  to  the  textures,  and  to  their  nerves  and 
blood-vessels,  inducing  an  inflammatory  process  which  may  vary  from  its 
simplest  to  its  highest  grades.  6.  Cold,  considerable  and  sustained, 
may  act  either  on  the  part  itself,  whose  temperature  is  diminished,  or  on 
some  other  part  at  a  distance.  (1.)  At  a  distance.  Cold  is  applied  to 
the  feet  and  legs,  or  to.  a  large  part  of  the  general  surface.  Circulation 
is  enfeebled  there,  as  shewn  by  the  pale  and  shrunken  integument.  The 
blood,  instead  of  being  equally  distributed  over  the  body,  is  pent  up 
within,  and  overloads  the  internal  organs  ;  one  of  these — the  lungs,  for 
example — is  more  burdened,  or  more  susceptible  than  the  others  ;  it  has 
obtained  the  first  vascular  move  for  the  inflammatory  process ;  and  that 
process,  still  further  determined  through  the  reflected  nervous  influence  of 
the  peripheral  irritation,  produced  by  the  chilling  of  the  extremities,  ad- 
vances accordingly.  (2.)  On  the  part  itself ;  not  by  the  first  effect  of 
cold,  but  by  reaction  following  upon  this.  While  decrease  of  temperature 
is  maintained  m  the  part,  comparatively  httle  blood  circulates  there,  its 
nervous  influence  is  depressed,  and  all  vital  j)ower  is  enfeebled.  On 
withdrawal  of  the  cold's  influence,  blood  rushes  back  to  the  compara- 
tively empty  vessels ;  nervous  agency  is  restored,  with  a  tinghng  sensation; 
vascular  turgescence  is  at  once  estabhshed,  and  that  in  a  part  whose 
vital  power  has  just  before  been  impaired,  and  which,  consequently, 
is  but  little  able  to  resist  or  control  the  change  so  commenced ;  this 
advances  comparatively  unopposed,  and  the  part  may  fall  an  easy  prey. 
The  onset  will  of  course  be  more  raj^id  and  severe,  if,  besides  with- 
di'awal  of  the  frigorific  agent,  heat,  friction,  or  other  stimuH,  be  at  the 
same  time  applied.  Nothing  can  be  more  injudicious,  yet  there  are  few 
practices  more  common  ;  grave  disorder  is  rendered  inevitable.  7. 
Atmospheric  change  may  prove  either  predisposing  or  exciting ;  the  for- 
mer, when  exposure  is  general  and  habitual — often  associated  with  habits 
of  intemperance  ;  the  latter,  when  exposure  is  partial  and  sudden.  It 
is  famihar  to  all  how  often  inflaming  throats,  eyes,  limgs,  and  joints,  are 
attributable  to  casual  exposure  to  atmospheric  vicissitude.    The  modus 
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operandi  is  similar  to  what  has  just  been  explained  in  regard  to  cold. 

8.  Undue  exercise  of  function,  in  like  manner,  may  either  predispose  or 
excite  ;  according  as  it  is  habitual,  or  casual  and  excessive.  It  operates 
by  inducing  local  plethora,  at  the  same  time  exalting  nutritive  activity ; 
not  only  inviting  the  change,  but  giving  the  first  move  in  its  advance. 

9.  Vitiated  secretion  acts  as  a  direct  communicator  of  irritation  ;  (1.)  From 
one  part  to  another,  in  the  same  patient ;  as  tears  to  the  cheek,  or  dis- 
charge from  tlie  rectum  and  vagina  to  the  cleft  of  the  nates.  (2.)  From 
one  patient  to  another ;  as  gonorrhceal  discharge  from  the  urethra,  acting 
on  the  conjunctiva,  or  on  the  genital  organs.  (3.)  From  the  lower  ani- 
mals to  man  ;  as  in  the  case  of  the  vaccine  virus,  and  glanders.  10. 
Retention  of  the  ordinanj  secretion  of  an  organ  tends  to  inflammatory 
access  ;  retention  of  urine  may  be  followed  by  cystitis  ;  distention  of 
the  lachiymal  sac  by  suppuration,  and  the  establishment  of  fistula  lachry- 
malis. 

The  inflammatory  process,  when  it  occurs  without  any  apparent  or 
assignable  exciting  cause,  is  said  to  be  spontaneous  or  idiopathic. 

IIL  Maintaining  Causes. — When  any  cause  of  the  inflammatory 
process  continues  to  act  after  the  commencement  of  the  morbid  conditions 
which  characterize  its  access,  that  cause,  whether  predisposing  or  exciting, 
then  becomes  a  maintaining  cause,  by  which  the  disease  is  not  only 
prevented  from  spontaneously  abating,  but  positively  aggravated  in 
point  of  extent,  violence,  and  intractability.  The  lodgment  of  a  foreign 
body  beneath  the  eyelid  serves  as  a  good  illustration  of  this  important 
practical  fact.  It  first  acts  as  an  exciting  cause  of  the  inflammatory  pro- 
cess, and,  until  it  is  removed,  continues  both  to  excite  the  disease  afresh, 
and  also  to  prevent  any  treatment,  however  active  or  sustained,  being  of 
the  slightest  avail  j  but  no  sooner  is  this  maintaining  cause  removed, 
than  the  inflammatory  symptoms  abate,  repair  ensues,  and  that  almost 
without  the  use  of  treatment  of  any  land. 

Duration  and  Character  of  the  Inflammatory  Process. 

Generally  speaking,  rapidity  of  progress  and  intensity  of  disease  are 
phrases  nearly  synonymous.  Sometimes  the  process  is  very  gradual  in 
its  advancement ;  requiring,  as  in  the  example  of  the  vaccine  pustule, 
formerly  adduced,  eight  or  nine  days  for  its  completion  ;  and  many  in- 
flammatory changes  are  yet  more  protracted.  But  after  a  wound,  or 
other  mechanical  injury,  the  process  is  usually  complete,  and  suppm-ation 
commencing,  by  the  second  or  third  day.  One  day,  or  less,  suffices  for 
the  occurrence  of  suppuration  in  many  cases  of  phlegmonous  erysipelas. 
And  the  secondary  abscesses  attendant  on  phlebitis,  there  is  every  reason 
to  believe,  are  often  begun  and  completed  within  a  few  hours. 

Progress  varies,  as  to  time  and  character,  according  to — 1.  The 
Structure  of  the  part  afi-ected.  The  more  highly  organized,  vascular,  and 
endowed  with  nervous  energy,  the  more  rapid  and  intense  the  chaaige. 
^.  Situation  of  the  part.  The  nearer  to  the  centre  of  circulation,  the 
more  disposed  to  rapid  and  acute  disease.  3.  State  of  the  part.  When 
vital  power  has  been  impaired,  by  previous  disease  or  other  debilitating 
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cause,  the  part  is  prone  to  undergo  inflammatory  changes  ;  and  these 
invariably  tend  to  a  speedy  and  destructive  issue.  All  adventitious 
structures,  also,  being  of  low  organization  and  vitally  Aveak,  soon  yield 
before  the  inflammatory  process.  4.  Temj)erament  of  the  patient.  The 
sanguine  temperament  favours  both  rapidity  and  intensity ;  in  the 
nervous,  disease  is  readily  induced,  but  is  prone  to  assume  the  mild  and 
chronic  form  ;  the  phlegmatic  is  unfavourable  to  occui-rence,  rapidity,  arid 
intensity.  5.  Diathesis  plainly  modifies  both  occurrence  and  character  ; 
as  is  exemplified  in  scrofulous  and  rheumatic  affections.  6.  Age.  In 
childhood  and  infancy,  the  attack  is  botli  likely  and  acute  ;  often  its 
progress  is  fatally  rapid.  In  adolescence,  its  general  character  is  also 
acute ;  easily  induced ;  but  not  so  apt  to  end  disastrously,  there  being 
usually  enough  of  vital  power  to  maintain  control  Then  too,  by  reason 
of  habitual  activity  in  the  nutritive  function,  the  inflammatory  process  is 
usually  attended  by  copious  product  of  the  more  solid  kind ;  either 
plastic  or  tubercular,  according  to  the  power  and  disposition  of  the 
system.  In  adult  life,  disease  is  probably  less  easily  induced,  but  is 
generally  acute,  and  is  apt  to  prove  formidable  by  intensity.  Old 
age  is  more  prone  to  passive  congestion ;  and  when  the  inflammatory 
process  does  occur,  it  is  commonly  languid  and  slow,  and  tends  to 
an  unfavourable  result ;  both  part  and  system  being  lowered  in  vital 
power.  7.  As  regards  Sex ;  Females  are  constitutionally  prone  to 
inflammatory  affections  ;  but  males  are  more  exposed  to  casual  predis- 
posing and  exciting  causes  ;  the  latter  sex,  too,  may  be  considered  as 
pre-eminently  liable,  to  disease  of  an  acute  and  sthenic  type.  8.  Habits 
of  intemperance  predispose  to  inflammatory  disease ;  rapid,  and  acute, 
but  often  asthenic,  and  apt  to  end  injuriously.  Sedentary  habits  are 
also  favourable  to  accession  ;  but  usaally  the  disease  is  more  under  con- 
trol. Privation — involuntary  or  assumed — is  unfavourable  to  accession; 
and  the  disease  is  usually  chronic  or  asthenic.  9.  Atmosphere  and  Sea- 
son are  not  only  important  predisposing  causes,  but  also  materially  influ- 
ence progress  and  type.  A  foul  atmosphere  impairs  the  vital  power, 
and  so  favours  the  onward  progress  to  a  rapid  and  unfavourable  issue. 
In  like  manner,  an  unhealthy  season  fully  vindicates  its  title  to  the 
name,  by  its  subtle  and  sinister  influence  on  inflammatory  as  well  as 
other  forms  of  disease ;  as  the  history  of  erysipelas,  especially  when  epi- 
demic, abundantly  testifies. 


EESULTS  OF  THE  INFLAMMATOEY  PEOCESS. 

Resohtion. 

This  is  the  most  favourable  result,  and  that  to  which  treatment  is 
usually  directed.  But  let  it  never  be  forgotten,  that  such  treatment 
must  be  early  as  well  as  suitable  and  active;  inasmuch  as  this  result  can 
only  be  hoped  for  while  the  process  is  yet  short  of  the  suppurative  stage. 
That  reached,  true  Eesolution — that  is,  complete  restoration  of  the  part, 
as  regards  both  structure  and  function,  to  its  original  and  normal  state — 
is  scarcely  possible. 
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The  accompanying  diagram,  though  both  rude  and  fanciful,  may 
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assist  to  make  this  matter  more  plain.  It  will  also  illustrate  the  opinion 
held  as  to  the  gradual  formation  of  the  inflammatory  crisis. 

The  commencement,  not  inconsistent  with  healthy  structure  and 
function ;  but  sometimes,  by  persistence,  injurious.  The  second  stage, 
a  departure  from  true  health,  and  pressing  on  to  true  disease  ;  the  con- 
sequences sometimes  salutary,  in  local  emergencies — as  in  wounds  and 
ulcers ;  but,  in  general,  prone  to  evil  by  alteration  of  both  structure  and 
function.  Tlie  third  stage  essentially  morbid;  and  although  attended 
with  rapid  cell-production,  utterly  at  variance  with  healthy  structure  and 
function.  The  higher  results,  which  follow  the  suppurative  crisis  by 
continuance  of  the  disease,  are  invariably  subversive  of  function,  and 
destructive  of  texture ;  and,  consequently,  are  pernicious — unless  when 
it  has  become  essential  for  the  wellbeing  of  the  whole,  that  the  part 
so  affected  shall  be  destroyed.* 

Eesolution  may  be  gradual  or  sudden,  spontaneous  or  artificial,  im- 
perfect or  complete ;  the  more  early  and  slight  the  morbid  change,  the 
more  Likely  is  the  resolution  to  be  speedy,  spontaneous,  and  perfect. 

When  sudden,  the  term  Delitescence  is  commonly  employed  j  denot- 
ing an  occurrence  favourable  in.  itself,  but  invariably  associated,  in  the 
mind  of  the  experienced  practitioner,  with  a  suspicious  prognosis.  Were 
the  delitescence  effected  simply,  and  there  an  end,  the  immediate  benefit 
derived  woiild  be  without  alloy.  But  experience  tells  us,  that  the  ab- 
rupt and  sudden  disappearance  of  advancing  inflammatory  disease  in  one 
part,  is  often,  if  not  usually,  followed  by  the  appearance  of  similar  dis- 
order elsewhere.  And,  as  we  have  no  guarantee  that  the  change  shall 
be  to  an  equally  harmless  locality,  such  change  must  at  all  times  be  a 
matter  of  suspicion,  and  often  of  danger.  The  disease,  for  example,  may 
leave  one  part  of  the  skin,  and  suddenly  appear  in  another  portion  of  the 

*  The  dotted  lines  denote  the  process  of  Resolution,  or  the  return  to  health — a, 
sudden  and  direct  Resolution,  or  Delitescence,  h,  b,  b,  lines  of  gradual  Resolution 
from  various  points  of  the  ascending  process.  The  suppurative  stage  having  been 
attained,  true  Resolation  cannot  occur  ;  that  is  to  say,  a  certain  amount  of  change  of 
structure  must  be  peimanent. 
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same  tissue.  Or  it  may  quit  an  internal  part,  and  shew  on  tlie  surface. 
In  the  one  case,  probably  no  harm  is  done ;  in  the  other,  a  decided  ad- 
vantage accrues  from  the  change.  But,  on  the  otlier  hand,  dehtescence 
of  an  erysipelas  is  often  followed  by  estabhshment  of  the  inflammatory 
process  in  a  serous  or  mucous  membrane,  or  even  in  the  substance  of 
an  important  internal  organ ;  and  such  change  may  be — nay,  often  has 
been — fatal. 

The  process  which  effects  subsidence  of  the  original  disease,  and 
establishment  of  the  new,  is  termed  Metastasis. 

Metastasis,  however,  may  be  only  apparent.  Often,  disappearance 
of  an  external  inflammatory  process  is  quickly  succeeded  by  the  super- 
vention of  one  that  is  internal ;  and  the  latter  is  rightly  held  related  to 
the  former,  as  efi'ect  to  cause.  Yet,  not  unfrequently,  we  may  have  the 
two  circumstances  contemporaneous  or  nearly  so,  with  their  relation 
reversed  ;  the  internal  disorder  proving  the  cause  of  tlie  subsidence  of 
the  external — the  less  becoming  merged  in  the  greater  malady. 

Sometimes  we  find  that,  as  the  new  inflammatory  affection  subsides, 
the  old  external  disease  reappears,  and  cases  occur  in  which  fluctua- 
tions between  the  external  and  internal  seizures  are  repeated  over  and 
over  again.  The  possible  occurrence  of  an  artificial  metastasis  of  the 
morbid  process  from  internal  to  external  parts  leads  to  the  employment 
of  counter-irritation,  as  it  is  called,  in  the  treatment  of  internal  inflam- 
matory disorders. 

Eesolution  being  about  to  occur,  the  part  regains  its  functional 
activity ;  the  dilated  vessels  begin  to  recover  their  wonted  tone  and 
calibre ;  and  circulation  revives  from  the  impending  or  actual  remora. 
The  red  corpuscles  within  the  marginal  area  of  stagnation  resume  their 
individual  distinctness  ;  and  the  agglomerate  masses,  of  both  red  and 
colourless  corpuscles,  blocking  up  the  vessels,  first  oscdlate,  and  then 
move  steadily  on  into  the  general  circulation.  The  local  determination 
of  blood  ceases ;  and  the  inflammatory  changes  begun  in  that  fluid  are 
recovered  from.  Absorption  comes  actively  into  play ;  and  the  extra- 
vascular  product  is  more  or  less  rapidly  removed — the  more  rapidly  the 
more  serous  its  character.  Ultimately,  the  balance  of  healthy  nutrition  in 
the  part  is  restored,  the  supply  of  blood  brought  down  by  the  arteries 
not  exceeding  the  amount  required  to  meet  the  waste  of  texture ;  and 
normal  change  and  exchange,  as  well  as  functional  activity,  are  resumed. 

Such  resolutive  change  is  marked  by  a  corresponding  alteration, 
equally  favourable,  in  the  local  symptoms.  The  pain  and  heat  are  the 
first  to  subside ;  then  the  redness  ;  ultimately  the  swelling  more  or  less 
gradually  disappears.  Shoidd  the  constitution  have  begun  to  sympathize, 
the  fever  will  be  found  to  decline ;  and  critical  excretions  will  probably 
occur  from  the  skin  and  kidneys. 

When  the  inflammatory  process  has  been  slow  in  its  advance  to  the 
resolving  point,  as  well  as  in  its  subsequent  declension,  resolution  Avill 
probably  be  imperfect.  Time  has  been  afforded  for  the  constructive  results 
to  attain  a  mature  form,  and  to  be  less  amenable  to  absorption  than 
when  of  fluid  or  semifluid  consistence.  There  is  an  obvious  risk,  con- 
sequently, of  a  certain  change  of  structure  cither  proving  altogether 
permanent,  or  long  resisting  the  efforts  of  absorption. 
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II. — Constmctive  Results. 

These  attend  on  advance  of  the  process  ;  and  also  persist,  though  to 
a  diminished  extent,  during  pai-t  of  its  decline.    They  may  be  serous, 

lymphous,  or  both. 

1.  Of  Senm  containing  more  albumen,  and  of  higher  specific  gravity 
than  in  health.  This  attends  the  whole  range  of  the  inflammatory  pro- 
cess, and,  separately  distinguished,  is  usually  placed  cii'cumferentially. 
Occurring  singly,  it  is  the  product  of  a  minor  degree  of  the  change  in 
the  nutrition  of  the  affected  part ;  and,  as  already  stated,  may  be  con- 
sidered appropriate  to  the  first  stage. 

It  is  seldom,  however,  that  pure  serum  is  found  in  connection  with 
the  inflammatory  process  ;  it  almost  always  contains  a  greater  or  less 
admixture  of  fibrin.  And  this  indeed  constitutes  a  distinguishing  mark 
between  inflammatory  serum,  and  that  which  is  the  product  of  congestion, 
or  of  mere  dropsical  effusion.  This  serous  fluid  is  no  doubt  derived 
from  the  vessels,  either  directly  or  indirectly ;  directly,  according  to  the 
doctrines  of  the  Vienna  school  of  pathology,  in  the  form  of  effusion  or 
exudation;  indirectly,  according  to  the  doctrines  of  Virchow  and  his 
followers,  by  the  demands  of  the  connective  tissue  elements,  which, 
abstracting  that  portion  of  the  fluid  constituents  of  the  blood  which 
forms  their  paUdum,  undergo  rapid  nuclear  proliferation,  attain  maturity, 
break  up,  become  fluid,  and  thus  yield  the  sero-fibrinous  product,  which 
differs  in  its  constitution,  and  more  particularly  in  the  amount  of  fibrin 
present,  according  to  the  rapidity,  the  nature,  the  extent,  and  the  situa- 
tion of  the  morbid  process. 

(rt.)  When  the  serum  is  produced  in  the  interior  of  the  part,  it 
occupies  the  areolar  tissue,  and  constitutes  Acute  (Edema.  The  swelling 
then  varies  according  to  the  amount  of  product,  and  the  nature  of  the 
recipient  part ;  if  the  latter  be  unyielding,  tension  ensues,  with  increase 
of  pain  and  acceleration  of  the  process  onwards.  But  usually  the  sur- 
rounding textures  are  accommodating  ;  the  swelling  is  found  soft  when 
compared  with  that  of  fibrinous  character  ;  and  yielding  before  the  finger 
by  temporary  displacement  of  the  serum,  the  part  is  said  to  pit  on 
pressure.  The  pitting,  however,  is  much  less  distinct  in  the  Acute 
than  in  the  Chronic  or  Passive  Oedema,  to  be  afterwards  described. 

(p.)  The  product  may  be  from  the  surface  of  the  part ;  whence  it  flows 
harmlessly  away,  like  the  ordinary  secretion  in  health — as  in  the  case  of 
inflaming  mucous  membrane.  Or  it  accumulates  within  an  internal 
cavity,  as  in  the  case  of  the  serous  membranes  ;  then  constituting  Acute 
Dropsy  of  the  part ;  the  bulk,  uneasiness,  and  disturbance  to  healthy 
function  by  pressure,  varying  according  to  the  extent  and  rapidity  of 
its  formation. 

Acute  production  of  serum,  whether  in  the  form  of  oedema  or  dropsy, 
usually  disappears  by  absorption  soon  after  decline  of  the  morbid  process 
which  caused  it :  herein,  again,  practically  most  different  from  the  results 
of  Chronic  Congestion. 

2.  Of  Fibrinous  and  Plastic  Results. — These  may  occur  separately 
from  any  serous  product ;  but  more  commonly  with  the  serum,  in  the  form 
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of  sero-fibrinous  fluid,  or  coagulated  lymph ;  the  latter  term  denoting 
the  form  presented  by  this  roceiit  inflammatory  product  when  aggregated 
on  free  surfaces  unmixed  with  serous  fluid.  These  results  may  be 
regarded  as  the  characteristic  product  of  the  second  stage  of  the  inflam- 
matory process. 

This  copious  fibrinous  formation,  which  is  observed  in  the  textures 
of  the  part  undergoing  the  inflammatory  process,  and  also  in  the  general 
circulation,  is  derived  from  the  elementary  structures  of  the  part.*  When 
the  inflammatory  irritation  commenced,  these  structures  became  affected, 
and  secondarily  induced  the  changes  described  in  the  surrounding  tex- 
tures, vascular  and  otherwise.  The  effect  observed  in  these  elementary 
structures  (connective  tissue  corpuscles)  within  the  area  of  irritation,  is 
the  rapid  formation  of  nuclear  and  cell  elements,  which,  the  disease 
continuing,  as  rajDidly  moult  and  are  succeeded  by  other  similar  forma- 
tions. This  rapid  disintegration  of  newly-formed  cells  produces,  in  the 
parenchyma  of  organs  and  textures,  copious  fibrinous  collections  com- 
bined with  the  accumulation  of  more  or  less  serum,  partly  due  to  the 
same  cellular  source,  partly  to  the  escape  of  the  serosity  of  the  blood 
from  the  vessels  blocked  up  and  obstructed  by  the  compact  agglomeration 
of  their  corpuscular  elements.  In  the  inflammatory  affections  of  mucous 
membranes,  again,  the  cell  formations,  instead  of  accumulating  along  with 
the  serum,  are  discharged  from  the  free  surface  in  the  form  of  mucus 
globules,  more  or  less  altered  from  their  normal  constitution. 

(a.)  This  fibrin,  containing  in  it  some  of  the  cell  elements  which  have 
been  rapidly  formed  by  the  connective  tissue,  may  exist  on  the  surface 
of  the  part ;  as  on  a  serous  membrane,  or  on  the  margins  of  a  wound. 
Here  the  serous  fluid  having  trickled  away,  the  fibrin  remains,  in  the 
form  either  of  a  continuous  film,  or  of  masses  more  or  less  detached ;  at 
first  transparent,  afterwards  becoming  yellowish,  and  somewhat  opaque. 
Should  the  inflammatory  process  progi-ess  slowly,  or  soon  subside, 


Fig.  8.  Fig.  9.  Fig.  10. 


absorption  finds  the  sero-fibrinous  fluid,  fibrin,  and  cell  elements  quite 
amenable  to  its  play ;  and  they  are  removed.  But  if  the  inflammatory 
process  is  rapid  in  its  progress  or  persist,  absorption  cannot  take  place 

*  Cappie  on  Inflammation.    Edin.  Med.  and  Surg.  Joimial,  Jan.  1854. 

Fig.  8.  Nuclei  in  tlie  fibrinous  product,  developiug  tliemselves  into  fibres.— 
Bennett. 

Fig.  9.  Fibro-plastic  cells  developing  themselves  into  fibres.— Bennett. 
Fig.  10.  Perfect  wliite  fibrous  tissue.— Bennett. 
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with  the  Scamo  rapidity  as  formation,  and  an  oj^portunity  is  given  for 
ohserving  the  process  of  organization  which  occurs  in  connection  with  it. 

The  lymph  in  which  these  changes  are  going  on,  when  examined 
under  the  microscope,  is  usually  found  to  possess  two  distinct  elements. 
There  is  a  filamentous  basis,  composed  of  very  delicate  threads,  crossing 
one  another  in  all  directions.  These  enclose  or  entangle  the  second 
element,  namely  numerous  cells,  and  corpuscles,  of  various  sizes  ;  some 
nucleated,  others  nuclei ;  and  containing  a  greater  or  less  amount  of 
granules,  and  molecules,  the  results  of  cell-disintegration. 

If  this  new  material  is  to  he  re-absorbed,  it  is  gradually  softened 
and  dissolved ;  the  cells  either  disappear,  or  burst  and  shrivel  up  ;  and 
the  whole  mass  becomes  full  of  "granules  of  disintegration"  (^Bennett), 
which,  attaining  the  fluid  form,  are  readily  taken  back  into  the  blood. 
When,  on  the  other  hand,  tissue  is  formed,  the  cells  or  corpuscles  (fibro- 
plastic) become  elongated  and  spindle-shaped ;  and  at  last  assume  the 
form  and  appearance  of  fibres,  similar  to  those  of  white  fibrous  tissue, 

At  the  same  time,  the  new  matter  becomes  supplied  with  blood  and 
blood-vessels  by  the  process  of  Vascularization.  Blood  corpuscles  are 
seen  coursing  each  other  through  the  cell-structures,  in  new  blood- 
vessels ;  coming  from,  and  again  returning  by,  the  vessels  of  the  adjacent 
original  structure.  According  to  some,  these  new  vessels  are,  as  it  were, 
seK-formed  in  the  plastic  material    Nucleated  cells  send  out  radiating 


Fig.  11.  Fig.  12. 


processes,  which  elongate,  communicate  with  each  other,  and  finally  abut 
upon  the  older  and  previous  capillaries.  These  then  unite  ydih.  the 
newly-formed  vessels,  which  dilate,  and  begin  to  receive  blood  corpuscles 
from  the  older  ones — ^in  turn  transmitting  the  circulation  to  others 
formed  in  the  same  way  in  the  lymph  beyond  them. 

It  may  happen  that  the  hyperplastic  product  undergoes  a  higher 
organization  than  into  fibro-plastic  tissue,  and  is  formed  into  texture 

Fig.  11.  Proliferation  of  the  connective  tissue  of  the  inflaming  plenra.— Turner. 
Fig.  12.  Loop  of  a  new  vessel  in  organizing  plastic  product, — Paget. 
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similar  to  that  in  the  nciglibourhood  of  which  it  was  formed,  e.g.,  in 
connection  with  bone  and  periosteum — a  process  of  change  attributable 
to  transformation  of  these  nucleated  cells. 

Be  it  remembered,  that  the  process  of  plastic  organization  is  inca- 
pable of  being  carried  on  during  occurrence  and  persistence  of  the  third 
stage  of  the  inflammatory  process ;  the  tendency  of  this  being  constantly 
and  surely  to  the  formation  of  pus  (degenerate  products  of  connective 
tissue  proKferation),  along  with  some  disintegration  of  the  primary 
structure.  The  pus  and  debris,  however,  are  generally  hemmed  in 
and  bounded  by  a  margin  of  this  plastic  material,  the  inilammatory 
process  having  resulted  in  this  less  morbid  degree  of  organization. 
This  marginal  new  formation  assumes,  in  many  chronic  abscesse.s,  the 
form  of  a  limiting  membrane  ;  which  is  then  called  "  pyogenic,"  as  from 
its  surface,  after  the  abscess  is  opened,  pus  continues  to  be  formed. 
Wlien  the  fibrinous  product  forms  on  the  free  surface  of  a  membrane, 
it  is  usually  termed  False  membrane. 

(b.)  Fibrinous  product  may  be  produced,  as  we  have  seen,  in  the 
interior  of  the  part ;  being  mixed  with  fluid,  it  insinuates  itself  so  as 
to  fill  lip  every  minute  space,  and,  along  with  the  multiplication  of  cell 
elements,  occasions  enlargement.  The  cohesion  of  the  old  textures  is, 
at  the  same  time,  generally  impaired.  If  the  affection  be  acute,  the  part 
is  soft  and  pulpy,  as  well  as  swoln  ;  a  considerable  proportion  of  serum 
being  mingled  with  the  fibrinous  product. 

If  the  affection  be  slight  and  gradual.  Induration  is  found  instead  of 
softening ;  the  serum  having  been  absorbed,  besides  in  all  probability 
having  been  sparingly  produced  at  first ;  and  the  connective  tissue  ele- 
ments having  reached  a  higher  and  more  permanent  organization. 

The  inflammatory  process  ceasing,  so  does  excess  of  product ;  fatty 
degeneration  of  the  cell  elements  takes  place,  and  absorj)tion  then  busies 
itself  in  attempts  to  clear  away  what  has  been  already  heaped  up  ;  and 
in  this  it  may  often  be  materially  assisted  from  without  by  the  hand  of 
the  practitioner. 

(c.)  The  new  cell  formations  and  collection  of  fluid  may  be  botJi  on  the 
surface  and  in  the  interior  ;  for  instance,  into  the  texture  and  on  the 
exterior  of  a  serous  membrane ;  or  on  the  surface  of  such  a  membrane, 
and  into  the  parenchyma  which  it  invests.  The  result  is  a  combination 
of  the  changes  described  in  the  two  preceding  sections  of  this  subject. 

Thus  we  see  that  the  hyperplastic  change  or  proHferation  of  ele- 
mentary structures,  which  is  the  essential  characteristic  of  the  inflamma- 
tory process,  varies  according  to  the  grade,  the  site,  the  extent  of  the 
disease,  and  the  state  of  constitution  and  circumstances  of  the  patient. 
(1)  Softening  and  absorption  with  resolution  may  occur.  (2)  Organiza- 
tion of  the  nuclear  elements — a  constructive  result — may  be  attained. 
(3)  Or  these  may  undergo  fatty  degeneration,  Avith  softening  of  tex- 
ture. (4)  Or  imjDerfect  and  abortive  organization  occurring,  suppuration 
follows. 

To  all  plastic  results,  organized  under  even  the  lightest  degrees  of  in- 
flammatory change,  a  general  rule  seems  to  be  applicable,  viz.,  that  thej'  are 
of  an  ill  matured  and  imperfect  organization,  and,  by  consequence,  generally 
removed  in  one  of  two  ways ;  either  by  simple  decadence  and  absorption, 
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analogous  to  tho  natural  decay  of  tissue,  on  subsidence  of  tlio  iniiamma- 
tory  process ;  or — destructively — by  a  secondary  accession  of  tlie  same 
process,  accompanied  by  either  softening,  or  suppuration,  and  ulceration. 

That  inflammatory  product  is  always  the  fittest  for  organization,  which 
takes  place  under  the  shghtest  forms  of  the  inflammatory  process.  By  it 
wounds  unite,  bones  knit,  and  arteries  are  consolidated.  These  salutary 
constructive  changes  are  wholly  incompatible  Avith  the  presence  of  the 
third  stcige  of  the  inflammatory  process  ;  and  are  often  but  ill  performed 
after  its  subsidence. 

III.  — Suppuration. 

Pus  is  a  yellowish- white,  or  greenish,  opaque  liquid  ;  resembling,  cream 
in  consistence  and  general  appearance ;  varying  in  specific  gravity  from 
1030  to  1040;  and  with  scarcely  any  peculiarity  of  odour,  when  pure 
and  recent.  It  separates  partially,  on  standing,  into  a  clear  fluid — very 
nearly  identical,  in  its  chemical  and  other  properties,  with  the  serum  of 
the  blood — and  into  a  sediment,  which  is  shewn  by  microscopic  exami- 
nation to  consist  of  peculiar  corpuscles,  usually  with  a  greater  or  less 
quantity  of  finely  molecular  and  granular  matter. 

The  corpuscles  of  pus  are  generally  spherical,  varying  a  good  deal  in 
size,  but  most  frequently  about  ^  so o  m.ch.  in  diameter.  They 

have  much  resemblance,  in  size  and  general  appearance,  to  mucus  glo- 
bules or  to  the  white  or  colourless  corpuscles  of  the  blood — indeed, 
some  observers  declare  them  to  be  identical.  Their  cell-wall  is  some- 
what opaque,  but  soluble  to  a  great  extent  in  dilute  acids,  which  reveal  a 
single,  double,  or  treble  nucleus. 

In  the  partition  of  the  nucleus,  and  in  the  comparative  smallness  of 
its  size,  pus  corpuscles  differ  from  the  majo- 
rity of  cells  found  in  the  fibrinous  products 
of  the  inflammatory  process  ;  these  latter 
being  mostly  either  non-nucleated  or  single- 
nucleated,  and  the  nuclei  considerably  larger 
than  those  of  pus  corpuscles.  In  fibrin,  con- 
taining plastic  cell-formations,  also,  the  cells 
are  in  much  smaller  numbers  than  in  pus  ; 
and  the  connecting  filamentous  element  which 
exists  in  the  former  is  absent  in  the  latter.  In 
many  cases,  however,  we  can  trace  the  one  ^'^ '~  jg 
condition  passing  into  the  other. 

Pus  is  not  in  itself  corrosive  as  the  ancients  imagined,  but  bland  and 
protective.  The  cell  structm-es  on  the  surface  of  tender  granulations,  for 
instance,  are  transformed  into  it ;  aff'ording  thdm  protection,  and  that 
effectually,  until  the  superficial  layer  become  converted  into  fully  formed 
fibro-plastic  tissue,  constituting  a  cicatrix.  But  when  "  cribbed,  cabin'd, 
and  confined,"  in  the  interior  of  a  part  acutely  inflaming,  it  invariably 
induces  increased  irritation,  and  is  accompanied  with  breaking  up  of  those 
textures  from  the  connective  tissue  of  which  it  was  originally  formed. 

Fig.  1.3,  Corpu-gcles  in  pus,  a,  Corpuscles  in  gi-ey  hepatization  of  tho  hmgs  ;  h,  the 
same  after  the  addition  of  acetic  acid  ;  c,  coi-puscles  in  pus,  from  a  subcutaneous  ab- 
scess ;  d,  the  same,  after  the  addition  of  acetic  acid.— Bennett. 
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Erom  what  has  been  said,  its  formation  will  be  seen  to  be  due  not  to 
a  chemical  process,  as  at  one  time  imagined  ;  nor  to  any  melting  do^vn  of 
the  solids,  by  putrescence,  as  the  name  of  x>u8  (tuw)  implies — but  to  a 
largely-increased  formation,  and  as  rapid  degeneration,  of  tlie  corpuscular 
elements  of  the  connective  tissue  ;  and  hence  a  vital  product,  quite  as 
much  as  the  secretion  of  any  other  fluid  containing  cell-structures  [the 
mucous,  e.g.\  only  witli  this  difference,  that  the  one  is  the  product  of 
healthy,  the  other  of  morbidly  increased  cell  formation. 

As  the  inflammatory  process  approached  the  completion  of  its  third 
stage,  we  saw  that  there  was  obstruction  of  the  circulation  of  the  blood, 
the  presence  of  copious  fibrinous  product,  the  formation  of  innumerable 
cell-structures,  more  or  less  extravasation  of  blood  by  giving  way  of  the 
altered  vascular  coats,  and  considerable  breaking  up  of  normal  texture  ; 
due  to  the  formation  and  bbghting  of  cells  resulting  from  the  hyper- 
plastic changes  in  which  the  process  consisted  essentially  throughout. 
At  one  time  it  was  generally  supposed  that  this  purulent  fluid  was  pro- 
duced by  a  mere  transformation  of  the  liquor  sanguinis,  either  within  or 
exuded  beyond  the  vessels,  attempting  cell-formation  of  the  plastic  grade, 
but  failing  to  advance  beyond  the  pus-corpuscle.  !N'ow-a-days  we  hold 
that  the  pus  is  virtually  a  formation,  or  secretion,  from  the  cells  of  the 
primary  connective  tissue. 

Pus,  as  we  have  described  it,  is  of  its  normal  character  ;  and,  as  such, 
is  usually  termed  healthy,  or  laudable.  But  various  circumstances  may 
cause  deviation  from  this  state.  A  chemical  action — j^erhaps  the  result 
of  atmospheric  contact — may  be  superadded  to  the  vital  process ;  pro- 
ducing, by  decomposition  of  the  serum,  hydrosidphide  of  ammonia,  whose 
presence  is  indicated  by  an  offensive  odour,  and  by  the  blackening  of 
silver  probes  brought  in  contact  with  the  pus. 

Pus  may  contain  blood,  either  fluid  or  solid — besides  containing  the 
fluid  and  molecular  debris  of  the  suppurated  part.  It  is  reddened 
thereby,  and  found  to  contain  blood  discs,  masses  of  coagula,  and  traces 
of  broken-down  tissue.    It  is  then  termed  sanious  or  grumous. 

In  those  of  weak  systems,  it  is  often  deficient  in  solid  matter,  con- 
sisting chiefly  of  a  thin  serum  ;  it  is  then  termed  serous.  In  the  scro- 
fulous and  cachectic,  besides  being  serous,  it  often  contains  flakes  or 
masses  of  a  curdy  appearance ;  and  to  such  pus  the  term  scrofulous  is 
usually  applied. 

Sometimes  it  is  impregnated  with  a  subtle  virus  ;  it  is  then  said  to 
be  specific. 

Or  it  may  be  variously  mixed  with  the  altered  secretions  from 
mucous,  serous,  or  synovial  membranes,  and  termed  in  consequence  muco- 
purulent and  seropurulent. 

Several  substances,  met  with  in  the  organism,  are  apt  to  be  con- 
founded with  pus.  Fibrin  which,  within  or  without  tlie  blood-vessels, 
has  been  subjected  for  some  time  to  the  softening  action  of  fluids  ;  the 
creamy  softening  of  cancerous  growths ;  various  fluids  Avhen  intimately 
mixed,  in  certain  proportions,  with  epithelium — these  may  resemble  pus 
to  the  naked  eye,  nay,  can  hardly  be  distinguished  by  microscopic  examina- 
tion, e.g.  in  urinary  deposits. 

Pus  may  be  formed  on  the  free  surface  of  a  part,  and  be  thence  dis- 
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charged  ;  or  in  the  interior  of  a  part,  and  accumulate  there.  In  the 
latter  case,  the  immediate  effect  of  suppuration  varies  according  to  the 
nature  of  the  part.  If  loose  and  extensile,  as  is  ordinary  areolar 
tissue,  the  pain  and  throbbing  often  cease,  or  at  all  events  diminish  ; 
and  the  swelling  becomes  paler,  soft,  and  fluctuating.  If,  on  the  con- 
trary, the  texture  be  dense  and  unyielding,  like  the  osseous  and  fibrous, 
the  inflauuuatory  process,  mth  its  indications  of  tension,  redness,  heat, 
and  pain,  is  much  aggravated. 

The  result  also  depends  on  the  preceding  character  of  the  inflam- 
matory process.  If  this  have  leisurely  advanced  through  its  successive 
stages,  in  a  healthy  constitution,  the  pus  is  enclosed  by  the  barrier  of 
texture  in  which  the  inflammatory  product  has  been  of  the  plastic  kind, 
preventing  diffusion  of  the  fluid  into  the  surrounding  parts — as  in  ordi- 
nary abscess.  But  if  a  rapid  transition  have  been  made  from  the  origin 
to  the  acme  of  the  inflammatory  process,  and  that  in  an  unhealthy  subject, 
no  fibrinous  limitation  is  interposed  ;  the  product  is  all  aplastic  ;  and  the 
pus  is  found  infiltrated  diffusedly  throughout  the  tissues,  accompanied  by 
destructive  softening  and  breaking  up  of  textui-e — as  in  phlegmonous 
erysipelas. 

We  have  just  seen  that,  on  the  occurrence  of  suppuration,  the  local 
inflammatory  symptoms  sometimes  subside,  sometimes  become  aggravated. 
A  change  also  usually  takes  place  in  those  of  the  general  disorder,  or  in- 
flammatory fever.  Its  first  appearance  was  attended  by  a  rigor ;  and  the 
same  phenomenon  usually  indicates  the  approaching  change.  Usually, 
the  rigor  is  followed  by  a  marked  remission  of  all  the  febrile  symptoms  ; 
which  either  continues  imtil  resolution  is  complete,  or  is  superseded  by 
the  accession  of  febrile  action  of  another  type — the  Hectic  Fever.  And 
this  is  sure  to  occur,  when  the  suppuration  comes  from  an  extensive  sur- 
face, is  profuse  and  long-continued,  more  especially  if  occurring  in  an 
internal  organ  important  in  the  economy ;  or  when  the  patient  is  of  an 
already  debihtated  frame. 

Hectic  fever  is  distinguished  by  its  frequent  remissions  and  exacer- 
bations, usually  periodical,  and  occurring  once,  or  sometimes  twice, 
in  the  twenty-four  hours ;  by  the  sweating  which  follows  the  remis- 
sion of  its  paroxysms,  accompanied  by  great  exhaustion  and  emacia- 
tion ;  and  also  by  frequent  recurrence  and  long  continuance  of  the 
febrile  state,  without  that  acutely  marked  disorder  of  the  assimilative 
or  nervous  functions,  which  accompanies  continued  fever  of  similar 
duration. 

Hectic  fever  is  invariably  connected  with  some  severe  organic  dis- 
turbance, or  change  of  structure  ;  and  is  the  form  of  constitutional  affec- 
tion which  most  constantly  accompanies  profuse  suppuration,  especially 
in  an  important  internal  organ.  It  is  under  such  conditions  also,  that 
it  assumes  its  most  characteristic  aspect ;  and  has  the  most  distinctly 
■periodic  exacerbations  and  remissions.  When  it  is  fully  foi-med  in  the 
course  of  such  local  affection,  the  patient  has  usually  at  least  one  daily 
paroxysm  or  febrile  exacerbation  ;  often  preceded  by  chilliness,  if  not 
by  shivering ;  and  attended  by  great  heat  of  skin,  flushing  of  the  foce, 
and  burning  sensations  in  the  palms  of  the  hands  and  soles  of  the  feet. 
The  pulse  is  frequent,  but  irregularly  so  ;  and  usually  subject  to  quick 
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excitement  by  exertion,  emotion,  food,  or  any  other  disturbing  cause. 
It  is  scarcely  ever  hard  and  full,  like  the  pulse  of  inflammatoiy  fever, 
nor  so  small  and  compressible  as  that  of  the  typhoid  ;  but  holds  a  middle 
and  variable  place,  in  these  respects,  according  to  the  degree  of  exhaus- 
tion of  the  patient,  and  the  amount  of  febrile  reaction.  This  state  does 
not  last  more  than  a  few  hours ;  and  then  subsides  by  a  critical  sweat, 
so  profuse  and  exhausting  as  to  be  justly  termed  colliquative.  Or  the 
sweat  may  be  superseded  by  diarrhoBa ;  which  is  even  more  dangerous  to 
the  system.  The  condition  of  the  urine  is  similar  to  that  of  inflamma- 
tory fever,  or  any  other  condition  in  which  rapid  transformation  of  tex- 
ture takes  place.  The  tongue,  may  be  a  little  dry  durmg  the  paroxysm, 
which  is  accompanied  by  great  tliirst ;  but  becomes  moist  again  so  soon 
as  the  fit  is  over.  The  eye  is  free  from  suffusion ;  and  flushing  of  the 
face  is  usually  limited  to  a  spot  in  the  centre  of  the  cheek,  the  colour  of 
which  contrasts  strongly  with  the  general  pallor. 

These  febrile  paroxysms  occur  almost  invariably  towards  evening, 
reaching  their  height  about  midnight,  and  passing  into  the  sweating 
stage  early  in  the  morning.  The  intervals,  in  the  early  stage  of  the 
affection,  are  not  unfrequently  free  from  fever.  Occasionally,  however, 
there  are  slighter  exacerbations  ;  sometimes  irregular  in  character ;  often 
seeming  to  be  determined  by  the  taking  of  food.  In  the  advanced  stage, 
fever  is  nearly  constant ;  but  evening  exacerbations  and  morning  sweats 
remain  characteristic  of  it  to  the  end. 

ISTotwithstanding  the  great  and  constantly  increasing  emaciation — 
which  may  be  ascribed  to  the  loss  of  nutritive  fluid,  by  the  suppuration 
or  other  discharge — the  apjDetite  and  assimilative  functions  are  compara- 
tively little  affected ;  at  least  in  the  less  advanced  stages  of  the  disease. 
Sometimes,  it  is  true,  there  are  exceptions  to  this  ;  but  it  is  when  the 
assimilative  organs  are  directly  involved,  as  in  many  of  those  cases  of 
hectic  fever  falling  under  the  notice  of  the  physician.  In  the  ordinary 
forms  of  hectic,  connected  with  external  disease,  the  appetite  continues  ; 
and  food  is  taken,  during  the  remissions,  with  considerable  rehsh.  The 
tongue  then  may  be  natural  in  appearance ;  or  it  may  present  a  slight 
fur,  with  red  edges ;  often  it  is  preternaturally  clean  and  glistening,  as 
if  its  mucous  membrane  were  peeled  off ;  it  is  rarely  much  loaded  ; 
sometimes,  however,  covered  with  white  aphthous  patches  ;  but  never  per- 
manently dry  and  rough  as  in  typhoid  fever.  The  bowels  are  frequently 
constipated,  as  in  other  diseases  implying  protracted  confinement  to  bed  ; 
but,  not  unfrequently,  they  are  natural ;  or  there  may  be  diarrhoea,  as 
just  mentioned. 

Eut  exemption  of  the  nervous  centres  from  participation  in  the 
general  disorder  is,  perhaps,  a  more  strildng  character  of  hectic,  as 
compared  with  typhoid,  and  even  inflammatory  fever,  than  almost  any 
symptom  yet  mentioned.  Throughout  the  whole  course  of  the  afiection,  the 
mind  may  remain  perfectly  clear  ;  not  uncommonly,  indeed,  the  mental 
faculties  seem  to  be  in  an  umisually  vigorous  and  active  condition,  even 
when  the  body  is  very  debilitated.  In .  the  intervals  of  the  paroxysms, 
the  patient  usually  procures  sound  and  refreshing  sleep ;  and  even  Avhen 
fever  has  become  constant,  the  harassing  watchfulness  {pciTujUium)  of 
the  typhoid  is  very  rare.    Sleep  may,  it  is  true,  Ijo  light  and  frequently 
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broken  ;  but  it  is  obtained  in  sufficient  amount  to  preserve  the  cerebral 
functions  in  a  state  not  for  differing  from  that  of  health. 

The  duration  of  hectic  may  be  almost  indefinitely  protracted ;  espe- 
cially when  the  intervals  of  the  paroxysms  are  tolerably  free  from  febrile 
excitement.  When,  however,  the  fever  is  constant,  when  sweating  is 
excessive,  and  when  suppuration  is  profuse,  progress  to  a  fatal  termina- 
tion may  be  rapid.  Emaciation  proceeds  to  the  last  stage  ;  the  features 
assume  a  shrunk,  withered  aspect ;  the  eyes  are  sunk  in  the  orbits  ;  all 
the  bones  are  prominent ;  the  flushing  subsides  into  a  pallid  leaden  hue  ; 
and  the  whole  expression  is  that  called,  by  old  authors,  the  fades  Hip- 
jjocratica — the  sure  sign  of  approaching  dissolution.  Death  is  usually 
by  piu'e  exhaustion ;  the  pulse  and  respiration  ceasing  very  gradually, 
and  the  mind  often  remaining  unclouded  almost  to  the  last.* 

Of  course,  this  fever  is  found  to  vary  in  duration,  intensity,  and 
issue ;  according  to  the  nature  and  duration  of  the  cause  which  called  it 
forth.    On  the  removal  of  the  cause,  recovery  is  often  extremely  rapid. 

When  pus  is  formed  rapidly  after  the  onset  of  the  inflammatory  pro- 
cess, and  is  diffused  throughout  the  textures,  from  want  of  concomitant 
formation  of  fibrinous  product,  the  injury,  as  already  stated,  is  great ; 
by  infiltration,  softening,  disintegration,  and  gangrene.  The  constitu- 
tional symptoms  attendant  thereon  are  not  those  of  Hectic,  but  of  Irrita- 
tive Fever.  In  the  part,  advancing  destruction  of  texture  is  preceded  by 
spreading  inflammatory  change,  of  a  rapid  and  intense  kind.  The  disease 
tends  to  excite  the  system ;  but  its  effect  on  texture,  having  a  directly 
contrary  influence — produces  general  typhoid  depression  as  a  result.  It 
need  not  surprise  us,  therefore,  to  find  the  general  disorder  consisting 
of  febrile  excitement,  modified  and  overborne  by  depression  of  the  vital 
powers.  The  pulse  is  frequent  and  hard ;  at  first  with  indication  of 
strength,  but  soon  betokening  manifest  debility.  The  tongue  is  usually 
tremulous,  and  covered  with  a  thick,  dark-coloured,  offensive  fur;  moisture 
gradually  leaves  it,  and  it  ultimately  becomes  shrunken,  hard,  broAvn, 
and  dry.  The  urine  is  scanty,  high-coloured,  and  of  unpleasant  odour ; 
sometimes  apparently  suppressed.  Sometimes  there  is  diarrhoea,  some- 
times constipatioa  Eigors  are  frequent;  followed  by  perspiration, 
usually  profuse.  There  is  much  restlessness,  with  agitation  of  manner, 
anxiety  of  expression,  and  pinching  of  the  features.  Respiration  is 
hun-ied  and  sighing,  and  there  is  a  sensation  of  oppression  at  the  chest. 

*  It  is  difficult  to  resist  the  temptation  to  quote  here  a  beautiftd  description  of 
some  of  the  more  striking  features  of  tliis  disease,  from  the  non-professional  pen  of  a 
most  close  and  skilful  ohserver  of  nature— in  all  her  varied  phases  and  fonns  :— "  But 
there  were  times,  and  often  too— when  the  sunken  eye  was  too  bright,  the  hollow 
cheek  too  flushed,  the  breath  too  thick  and  heavy  in  its  course,  the  frame  too  feeble 
and  exhausted,  to  escape  their  regard  and  notice.  There  is  a  dread  disease  which  so 
prepares  its  victim,  as  it  were,  for  death ;  which  so  refines  it  of  its  gi-osser  aspect, 
and  throws  around  famihar  looks,  unearthly  indications  of  the  coming  change— a 
dread  disease,  in  which  the  struggle  between  soul  and  body  is  so  gradual,  quiet,  and 
solemn,  and  the  result  so  sure,  that  day  by  day,  and  gi-aiu  by  grain,  the  mortal  part 
wastes  and  withers  away,  so  that  the  spirit  gi-ows  light,  and  sanguine  with  its  lighten- 
ing load ;  and  feeling  immortality  at  hand,  deems  it  but  a  new  term  of  mortal  life— a 
disease  m  whicli  death  and  life  are  so  strangely  blended,  that  death  takes  the  glow 
and  hue  of  life,  and  life  the  gaunt  and  grisly  form  of  death.'' 
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The  mind  is  either  greatly  depressed,  or  excited  by  occasional  deliriiun. 
The  strength  is  much  prostrated ;  hiccup  sets  in  ;  and  then  fatal  collapse 
is  imminent. 

IV. — Ulceration  and  Sloughing. 

Until  lately,  the  Hunterian  theory  was  generally  received,  that  ulcera- 
tion, or  the  process  whereby  a  breach  of  continuity  is  effected  in  a  living 
solid,  by  the  action  of  the  part  itself,  was  the  exclusive  work  of  the 
absorbents. 

Ulceration,  however,  may  be  more  properly  regarded  as  a  molecular 
death ;  a  gradual  softening  and  disintegration  of  tissue ;  the  dead  frag- 
mentary detritus  being  separated  and  carried  out  of  the  system,  mixed 
with  the  purulent,  fibrinous,  and  serous  products  derived  from  the  proli- 
feration of  the  connective  tissue  of  the  parts  around,  which  are  similarly, 
but  less  destructively,  affected  by  the  same  inflammatory  process. 

1.  We  observe  in  every  sore  where  ulceration  is  progressing,  the 
minor  stages  of  the  inflammatory  process  ranged  around  in  concentric 
series,  with  siippuration  and  softening  occupying  the  central  part ;  2. 
Disintegration — or  death  and  detachment  in  minute  portions — com- 
mencing centrally;  3.  Mixture  with  the  pus  formed  in  and  around  the 
dead  and  dying  particles,  and  removal  in  one  common  discharge.  "With 
this  process,  while  in  progress,  absorption  can  have  nothing  to  do. 

Ulceration  may  occur  either  in  an  unbroken  part,  or  where  there  has 
been  previously  a  breach  of  structure.  The  process  is  begun  by  inflam- 
matory change,  which  sooner  or  later  reaches  the  suppurative  result.  It 
does  not  stop  there,  but  advances  a  step  fiirther.  To  the  rapid  prolifera- 
tion of  the  connective  tissue-cells,  with  suppurative  breaking  up,  is  added 
molecular  disintegration  of  the  parts  within  which  the  pus  corpuscles 
have  formed.  In  fact,  ulceration  is  only  an  aggravation  and  intensifica- 
tion of  the  rapid  cell-formation  with  textural  disruption  and  shedding  of 
the  corpuscles  (pus)  which  in  some  degree  accompanies  acute  suppuration. 

On  an  open  surface,  the  debris  mingles  with  the  purulent  discharge, 
and  so  escapes.  On  a  surface  previously  unbroken,  the  discharge  accu- 
mulates in  the  form  of  a  pustule  or  abscess  ;  this  breaks,  its  contents  are 
evacuated,  and  the  broken  up  surface  is  then  disclosed  beneath.  The 
suppurated  space  of  an  acute  and  recent  abscess  extends  by  rapid  pro- 
liferation of  the  connective  tissue  corpuscles ;  when  opened,  its  walls 
constitute  an  ulcerated  surface. 

So  long  as  the  high  grade  of  the  inflammatory  process  continues,  ulcera- 
ation  does  not  cease  ;  the  greater  the  grade  and  extent  of  the  former,  and 
the  less  the  amount  of  vital  power  in  the  part  and  system,  Ihe  more  cer- 
tainly will  the  result  of  the  inflammatory  process  be  destructive,  and  there- 
fore the  more  rapid  and  extensive  will  be  the  progress  of  ulceration — 
ranging  from  the  simjole  or  acitte  to  the  phogedcenic  or  to  the  sloughing. 

On  the  other  hand,  ulceration  of  some  portion  of  the  part  imdergoing 
the  inflammatory  process  having  once  occurred,  the  morbid  irritation 
may  cease ;  and  then  the  destructive  result  is  followed  by  reparation. 
Now  the  connective  tissue  proliferates  more  slowly.  While  the  superficial 
corpuscles,  cut  off  from  their  nutriment,  undergo  fixtty  degeneration,  and 
are  sheid  as  pus,  those  lying  deeper,  presenting  the  faintly  granular  appear- 
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ance  of  the  so-called  exudation  corpuscles,  and  lying  closely  grouped 
togetlier,  with  a  little  interceUular  substance  interspersed,  constitute  the 
granulations  which  cover  the  surface  of  a  healthy  healing  sore  (Figs.  12 
and  13).  In  other  cases  inflammatory  change  may  remain,  in  a  subdued 
form  ;  and  then  ulceration  advances  stealthily  and  slowly,  and  is  said  to 
be  of  the  Chronic  type. 

The  more  active  the  ulcerative  process  and  its  accompanying  disin- 
tegration, tlie  less  laudable  is  the  purulent  discharge  j  thin,  acrid,  not 
unfrequently  bloody — sometimes  pultaceous,  because  more  or  less  impreg- 
nated with  the  softened  dehris  of  texture.  When,  on  the  contrary,  in 
cases  where  a  failure  of  the  powers  of  life  occurs,  the  affection  not  only 
subsides  from  the  inflammatory  standard,  but  becomes  insufficient  even 
for  the  work  of  repair,  the  discharge  is  almost  entirely  serous,  contain- 
ing few  or  no  corpuscular  elements. 

Certain  tissues  are  more  prone  to  ulceration  than  others.  Skin, 
mucous  membrane,  and  areolar  tissue,  are  peculiarly  liable  to  fall  before 
it;  while  the  vascular,  nervous,  and  fibrous  tissues  resist  it  stoutly. 
Often  advantage  is  derived  from  this  ;  sometimes  evil.  The  comparative 
immunity  of  the  nervous  and  vascular  tissues  is  plainly  beneficial  And, 
in  like  manner,  it  is  often  fortunate  that  important  parts  are  protected 
by  compact  fibrous  expansions,  which  are  slow  in  being  involved  in  and 
broken  up  by  the  cell  proliferation  of  advancing  suppuration.  But  when 
the  purulent  collection  is  bound  down  by  a  fibrous  layer,  then  mischief 
is  likely  to  accrue ;  inasmuch  as  the  firm  fibrous  tissue  remains  unsoftened, 
and  resists  the  natui-al  tendency  of  the  pus  outwards — by  the  proliferating 
disruption  of  the  ultimate  corpuscles  of  intervening  texture — and  deep 
and  important  parts  suffer  the  more  by  the  continuance  in  them  of  the 
irritation  with  destructive  results. 

The  Causes  of  ulceration  are  the  same  as  those  of  the  inflammatory 
process.  Whatever  favours  the  occurrence  and  continuance  of  the  highest 
(or  destructive)  grades  of  this,  and  whatever  is  unfavourable  to  due  main- 
tenance of  vital  power  in  the  part,  whereby  the  morbid  changes  in  the 
nutrition  of  the  connective  tissue  cells  might  be  resisted  or  controlled,  is 
a  cause  of  ulceration. 

Ulceration  is  often  attended  by  marked  constitutional  symptoms.  If 
acute,  there  is  febrile  disturbance  of  the  inflammatory  type.  If  chronic 
and  tedious,  with  a  profusion  of  discharge,  hectic  may  ensue.  If 
phagedenic,  irritative  fever  exists  ;  often  of  a  grave  character.  The 
sloughing  sore  is  not  unfrequently  accompanied  by  typhoid  symptoms. 

Loss  of  substance  may  be  caused  otherwise  than  by  ulceration.  It 
may  be  the  result  of  mere  absorption,  interstitial  or  continuous  ;  it  is  then 
a  gradual  process,  not  necessarily  dependent  on  inflammatory  change,  and 
unaccompanied  by  suppuration.  In  such  cases  cell-proliferation  is  either 
diminished  below  the  natural  standard,  or  where  it  occurs,  fatty  degenera- 
tion takes  place,  so  that  the  ceU-membrane  disappears,  and  rapid  absorp- 
tion, with  complete  removal,  ensues. 

Sloughing. 

Death  of  some  portion  of  the  part  implicated  in  the  inflammatory 
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process  may  be  reached  at  once  ;  from  intensity  of  effect  in  the  original 
cause  of  irritation — extent  of  texture  implicated  in  the  modification  of  the 
nutritive,  nervous,  and  vascular  functions  thereby  produced — deficiency 
of  power  in  part  or  system — or  a  combination  of  all  of  these  conditions. 
Or  the  intervening  stages  of  suppuration  and  ulceration  may  have  been 
either  barely  touched  at,  or  more  or  less  dwelt  upon.  The  broken  up 
texture,  softened,  and  infiltrated  by  serous,  fibrinous,  and  purulent  results, 
as  well  as  by  extravasated  blood,  may  have  its  circulation  wholly  arrested, 
as  by  the  pressure  of  confined  inflammatory  products  ;  and  it  dies  ;  not 
by  particles,  slowly  and  almost  imperceptibly,  but  x^lainly,  at  once,  and 
in  mass  ;  or  vital  power  in  the  part  and  its  nutrient  centres  ceases  from 
exhaustion,  circulation  and  nutritive  change  and  exchange  are  arrested  ; 
and  now,  in  both  instances,  chemical  change  advances  unopposed,  and 
the  part  is  decomposed  by  putrescence.  When  the  i)art  so  dying  is 
small,  it  is  called  a  slough,  and  the  process  that  of  sloughing;  when 
large,  as,  e.g.,  when  implicating  the  whole  thickness  of  a  limb,  the  part, 
Avhen  dead,  is  called  a  sphacelus,  the  process  sphacelation. 


VAEIETIES  OF  THE  INFLAMMATOEY  PEOCESS. 

Many  and  various  have  been  the  subdivisions  connected  with  this 
part  of  the  subject.  One  of  the  most  imj)ortant  is  that  into  Acute  and 
Chronic.  In  the  one  case,  the  disease  advances  with  more  or  less 
rapidity  through  its  various  stages ;  and,  having  reached  a  climax  more 
or  less  elevated — suppuration,  ulceration,  or  gangrene — declines  with  a 
corresiDonding  degree  of  alacrity.  In  the  other,  the  time  occupied  is  not 
as  in  the  former  a  period  of  days  or  hours,  but  perhaps  of  weeks  or 
months.  The  disease  begins  of  a  sluggish  type,  and  retains  that  character 
throughoat ;  dwelHng  long  on  the  minor  stages ;  seldom  reaching  to 
suppuration  or  ulceration,  and  still  more  seldom  to  gangrene ;  hovering 
rather  on  the  constructive  side  of  the  suppurative  crisis,  and  consequently 
dangerous  to  normal  structure  by  favouring  jplastic  change  and  its  sub- 
sequent organization.  When,  after  having  reached  its  climax — however 
low — it  begins  to  subside,  the  decline  is  proportionally  gradual;  and 
often  proves  unsatisfactory,  because  not  only  tedious  but  imperfect. 

The  two  forms  may  be  commingled.  The  disease,  though  at  first 
acute,  receives  a  check,  by  treatment  or  other"^\dse,  and  does  not  wholly 
recede,  but  merely  dwindles  down  into  a  subdued  form,  and  there  re- 
mains. Or  the  inflammatory  process  may  be  at  first,  and  for  long,  chronic ; 
and  by  the  application  of  renewed  stimulus,  the  acute  form  may  be  super- 
added, or,  as  it  were,  ingrafted  on  the  chronic.  And  this  is  an  occurrence 
invariably  fraught  with  imminent  danger;  for,  by  the  chronic  form,  struc- 
ture has  been  materially  changed,  as  well  as  vital  j^ower  impaired ;  and 
the  part  is  so  rendered  an  almost  unresisting  prey  to  the  acute  attack. 
Such  a  succession  of  the  forms  is  very  hkely  to  be  induced  by  injudicious 
or  rash  treatment ;  and  ought  to  be  carefully  guarded  against. 

The  acute  we  may  consider  as  representing  the  ordinary  type  of 
the  inflammatory  process  ;  already  discussed.    A  few  words  wiU  sufllice 
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to  indicate  the  peculiaiities  of  symptoms  and  results  connected  with  the 
chronic  form. 

Sijmptoms  of  the  Chronic  form. — The  disease  being  both  mild  and 
gradual,  the  symptoms  are  comparatively  little  developed,  and  hence 
sometimes  obscure.  Eedness,  swelling,  pain,  heat,  are  slight ;  and  of  the 
two  last,  sometimes  there  is  almost  nothing.  Swelling,  however,  though 
at  first  sHght  and  slowly  induced,  ultimately  becomes  a  prominent  and 
most  important  feature.  It  is  considerable  in  extent — for  it  has  been 
of  long  continuance,  and  steadily,  though  slowly,  increasing ;  dense  and 
firui  in  character — consisting  cliiefly  of  fibrinous  and  plastic  results  from 
the  first,  or  the  serous  product,  if  present,  having  become  absorbed  ;  and 
lasting — the  new  formations  tending  to  permanency  of  stay  by  organiza- 
tion. There  is  seldom  any  notable  degree  of  tension  ;  for,  the  increased 
cell-formations  having  taken  place  gradually,  the  parts  have  duly  accom- 
modated themselves  to  their  reception.  Suppuration,  ulceration,  and 
gangrene,  if  attained  to,  are,  like  the  process  which  preceded  them,  slow 
and  gradual  in  their  advance  to  completion  j  attended  by  the  ordinary 
symptoms  of  such  results,  in  a  mitigated  form. 

Eapid  and  tense  swelling,  with  softening  of  texture,  we  saw  to  be 
characteristic  of  the  acute  form  ;  gradual  enlargement,  with  induration, 
is  characteristic  of  the  chronic.  The  function  of  the  part,  however,  is 
generally  not  less  involved  in  the  chronic  than  in  the  acute  form,  at  least 
when  a  considerable  part  of  an  organ  is  affected. 

The  constitutional  symptoms  are  proportionally  mild.  Febrile  dis- 
turbance may  be  so  slight,  as  scarcely  to  be  appreciated  by  either  the 
patient  or  his  attendant ;  and,  when  perceived,  it  may  be  both  so 
obscm'ely  marked  and  so  transient,  as  to  baffle  or  deceive  in  the  effort  of 
tracing  it  to  its  cause.  The  most  prominent  symptoms  are  : — want  of 
refreshing  sleep  ;  loss  of  appetite  ;  general  emaciation  ;  change  of  colour, 
in  the  general  surface,  to  a  pale  or  dirty  yellow ;  occasional  flushes  ;  sensa- 
tion of  cold,  and  frequent  inclinations  to  sMver ;  impairment  of  strength, 
and  a  general  feeling  of  uneasiness ;  the  patient  feels  that  he  is  ill,  yet 
scarcely  knows  how  or  where.  In  the  severer  forms,  the  febrile  condition 
is  more  marked,  and  partakes  more  or  less  of  the  inflammatory  type  : — 
headache,  heat,  frequent  and  hard  pulse,  dry  skin,  scanty  urine,  thirst, 
restlessness.  Yet,  the  local  disease  remaining  chronic,  the  fever  never 
attains  to  the  form  of  the  truly  inflammatory ;  it  is  less  sthenic,  less 
marked,  less  progressive,  less  continued.  The  tendency  to  remission, 
sometimes  almost  complete,  is  one  of  its  most  distinctive  chai-acters ;  the 
period  of  exacerbation  is  evening,  or  the  early  part  of  the  night :  morn- 
ing that  of  remission,  with  or  without  perspiration.  Sometimes  the 
local  disease  itself  deceptively  assumes  someAvhat  of  the  remittent 
character  ;  seeming  to  have  abated,  or  even  ceased,  during  several  days  ; 
wlnle  all  the  time  it  was  steadily  though  stealtliily  holding  its  ground— 
if  not  advancing. 

_  It  should  never  be  forgotten,  that  however  slight  and  apparently 
trivial  the  constitutional  symptoms  of  a  chronic  inflammatory  process  may 
be,  yet,  by  their  mere  persistence,  they  are  likely  to  exhaust  the  frame, 
and  threaten  even  a  fatal  termination. 

The  Results  of  the  Chronic  Inflammatory  process  are  thus  seen  to 


40 


THE  ASTHENIC  INFLAMMATORY  PROCESS. 


be  chiefly  forniidal)le  by  long  continuance  of  the  disease,  and  by  the 
insidious  natui-e  of  its  progress  ;  change  of  structure,  all  but  irreparable, 
may  have  occurred,  before  the  attention  of  either  patient  or  practitioner 
has  been  directed  to  the  part.  Gradual  alteration  of  structure  is  the 
most  ordinary  result ;  by  interstitial  prohferation  of  cell  elements,  wliich 
become  more  or  less  highly  organized  and  persistent.  Suppuration,  ulcera- 
tion, gangrene,  though  comparatively  rare,  yet  may  and  do  occur.  They 
can  scarcely  be  avoided,  if  the  chronic  form  of  disease,  after  having  for 
some  time  existed,  suddenly  becomes  merged  in  an  acute  seizure. 

Another  important  division  is  into  the  Sthenic  and  Asthenic.  The 
former  follows  the  ordinary  course  of  the  inflammatory  process,  and  shcAvs 
no  tendency  to  spread  diffusedly  ;  pus,  when  formed,  is  surrounded  by 
the  barrier  plastic  product  ;  and  the  constitutional  disorder  is  of  the 
Inflammatory  type.  Such  is  the  inflammatory  process  which  consti- 
tutes an  ordinary  acute  abscess. 

The  asthenic  variety  tends  to  spread  rapidly  ;  the  process  of  cell- 
proliferation  is  not  of  the  plastic  type  ;  suppurative  cell -degeneration  is 
soon  attained,  and  the  pus  is  not  laudable ;  the  parenchyma  is  open  to 
infiltration,  and  becomes  infiltrated  ;  destruction  of  texture  follows  ;  and 
the  attendant  constitutional  symptoms  are  those  of  Irritative  fever,  often 
of  a  low  and  grave  kind.  Such  disease  is  well  exemplified  by  difiuse 
cellulitis,  and  the  worst  forms  of  erysipelas.  There  is  good  reason  to 
suspect  that  the  blood  is  in  a  depraved  state — ^favourable  rather  to  the 
destructive  than  to  the  constructive  results  of  the  inflammatory  process 
• — previously  to  the  inflammatory  attack ;  and  that  this  morbid  condition 
of  that  most  important  fluid  becomes  further  aggravated  by  the  materials 
introduced  into  it  during  progress  of  the  local  disorder.  Occasionally,  the 
exciting  cause  is  directly  concerned  in  the  unfavourable  type  ;  as  in  the 
case  of  inoculation  by  poisonous  matter,  or  infiltration  of  the  textures 
with  the  urinary  secretion. 

It  hardly  needs  to  be  stated  that  the  energetic  treatment,  often  de- 
manded in  the  sthenic  form,  is  in  the  asthenic  wholly  unsuitable. 

THE  MANAGEMENT  OE  THE  INFLAMMATOEY  PROCESS. 

Prevention. 

Therapeutic  means,  applied  immediately  after  removal  of  the  exciting 
cause,  may  have  the  efi'ect  of  entirely  frustrating  its  ordinary  operation, 
and  preventing  inflammatory  accession.  For  this  purpose,  the  period  of 
incubation  must  be  diligently  improved.  To  insure  success,  it  is  not 
only  necessary,  as  can  be  readily  understood,  that  the  suitable  means  be 
early  and  sedulously  employed,  but  also  that  the  cause  shall  have  been 
slight  as  well  as  transient ;  that  its  removal  shall  have  been  entire ; 
and  that  the  part  have  its  vital  power  as  yet  unimpaired.  The  first 
effect  of  the  stimulus  we  saw  to  be  an  impression  both  on  the  textures 
of  the  part  as  well  as  on  the  nervous  system ;  and  thus  tending,  in  a 
twofold  way,  to  a  morbid  result.    The  first  object  of  preventive  manage- 
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ment  is  to  mitigate  or  remove  these  untoward  influences.  By  some,  hot 
water,  or  its  steam,  is  applied  constantly  ;  and  it  is  not  unlikely  to  suc- 
ceed in  suhduiug  the  nervous  excitement — so  breaking  off  one  element 
at  least  of  the  first  link  in  the  chain.  But  the  second  step  of  the  ini- 
tiatory process,  seldom  far  disjoined  from  the  first,  we  saw  to  be  a  change 
in  the  circulation  of  the  part,  which  is  likely  to  be  pushed  on  by  those 
very  apphcations  whereby  the  other  nervous  impression  is  held  back. 
Cold,  continuously  applied,  is  therefore  preferable ;  inasmuch  as  it  is 
calcidated  to  fulfil  a  threefold  indication,  by  exerting  a  soothing  or  seda- 
tive effect  on  the  textural  vitality,  as  well  as  on  the  nervous  and  vascular 
systems  of  the  part,  and  so  rendering  accession  of  the  inflammatory  process 
more  improbable.  Any  means  we  can  employ  which  will  remove  these 
first  hnks  of  the  chain  is  likely  to  frustrate  its  further  formation. 

But  this  simple  remedy  requires  nicety  and  care  in  its  application.  The 
first  effect  of  cold,  as  formerly  stated,  is  sedative,  the  second  reactive ;  the 
first  is  opposed  to  textural  and  vascular  excitement,  the  second  invites  its 
occurrence  ;  the  first  we  desiderate,  the  second  we  wish  to  avoid.  To  be 
prophylactic,  therefore,  its  application  must  be  continuous  ;  if  interrupted, 
however  briefly,  reaction  is  imminent — not  only  to  arrest,  but  to  undo 
the  good  effects  of  all  the  previous  precaution.  The  part  is  covered  by 
a  loose  layer  of  fine  lint,  and  a  trustworthy  attendant  keeps  this  con- 
stantly moist  and  of  low  temperature,  by  cold  water  frequently  and 
gently  dropped  on  it  out  of  a  sponge  ;  the  slightest  dryness  or  warmth 
being  dreaded,  as  directly  opposed  to  the  object  in  view.  Or  the 
assistant  may  be  dispensed  with,  and  a  process  of  constant  irrigation 
employed ;  a  thin  strip  of  lint,  or  a  skein  of  cotton,  being  arranged  as  a 
syphon  in  communication  with  the  part,  and  a  water-vessel  placed  in  its 
immediate  vicinity ;  or  by  means  of  a  lump  of  ice  suspended  in  a  bag 
over  the  injured  part,  water  of  a  known  temperature  drops  constantly 
upon  the  surface.  In  any  case,  the  bed-clothes  should  be  protected  by  the 
interposition  of  oil-cloth  or  gutta  percha  j  arranged  slopingly,  so  as  to 
favour  the  draining  away  of  the  water,  after  it  has  trickled  over  the  seat 
of  injury.  The  part  is  to  be  kept  absolutely  quiet,  or  at  least  as  much 
so  as  circumstances  will  possibly  permit ;  and  it  should  also  be  so  placed 
as  to  favour  venous  return  and  oppose  arterial  influx  ;  at  the  same  time 
relaxing  those  muscles  which  are  either  directly  or  indirectly  implicated. 
Low  diet,  too,  with  abstraction  of  all  stimuh,  whether  local  or  general, 
must  be  strictly  enjoined. 

Parts  simply  stimulated— that  is  to  say,  without  wound— may  by 
such  treatment  be  altogether  saved  from  inflammatory  accession.  And 
many  incised  wounds  may  thus  be  brought  to  rapid  and  almost  painless 
healuig,  by  adhesion ;  the  inflammatory  process  not  having  been  wholly 
prevented,  but  being  kept  subdued  and  Hmited  in  its  range  to  the  con- 
structive results. 

Treatment 

Removal  of  the  cause,  if  within  reach,  ought  assm-edly,  in  every  in- 
stance to  be  our  first  care.  That  preliminary  point  having  been  suc- 
cessfully carried,  we  will  then  be  enabled  to  attain  our  principal  object 
by  the  use  of  comparatively  slight  means ;  with  little  trouble  to  our- 
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selves,  and  at  the  cxponso  of  comparatively  little  pain,  annoyance,  delay, 
or  danger  to  the  patient.  Whereas,  let  the  all-important  preliminary 
step  he  either  neglected  or  imperfectly  secnred,  and  the  most  powerful 
remedial  moans  may  he  unceasingly  employed,  with  little  or  no  avail  A 
patient  applies  for  rehef,  on  account  of  nascent  conjmictivitis,  caused  hy 
the  lodgment  of  foreign  matter  on  the  surface  of  that  membrane.  lie- 
move  the  particle  of  dust  or  sand  at  once  ;  and  fomentation,  a  shade,  a 
purge,  careful  diet,  with  perhaps  a  few  leeches,  will,  in  the  great  majority 
of  cases,  suffice  to  dissipate  even  the  most  formidable  of  such  affections, 
within  a  few  days  at  the  utmost.  But,  on  the  other  hand,  leave  the 
foreign  matter  imbedded  in  the  inflaming  part ;  and  leeches  innumerable  ; 
bleeding  from  the  arm,  or  from  the  temporal  artery,  once  and  again  ; 
blisters  in  rapid  succession ;  purges  ;  antimonials ;  mercmy  pushed  to 
profuse  ptyalism,  and  perhaps  repeated — in  short,  ruin  to  the  system,  by 
severity  of  treatment,  may  be  enforced  and  endured,  without  arresting 
the  disease,  or  preventing  loss  of  vision  by  irreparable  change  of  structure. 
Tliis  is  not  mere  fancy.  Cases  are  on  record  of  eyes  ha\dng  become 
pearly-white  and  sightless,  notwithstanding  the  induction  of  anaemia, 
dropsy,  and  mercurial  disease,  by  the  attempts  to  save ;  all  the  Avhile, 
some  small  particle  of  foreign  matter  lodging  undistui'bed,  and  probably 
unsuspected,  under  cover  of  the  upper  eyelid — the  simple  removal  of 
which  might  have  preserved  both  sight  and  system  for  the  patient,  as 
Avell  as  credit  and  conscience  for  the  jDractitioner. 

Our  fii'st  duty  is  to  inquire  carefully  for  the  exciting  cause.  If 
already  removed,  good  and  well ;  if  still  in  operation,  we  are  to  jirocure 
its  abstraction  as  speedily  and  effectually  as  may  be  in  our  power.  And 
then  we  are  in  a  favourable  position  to  proceed  with  the  directly 
remedial  means — those  wliich^  being  opposed  to  advance  and  persistence 
of  the  inflammatory  process,  are  termed  Anti2Mogistics.  The  most  im- 
portant of  these  is  Blood-letting ;  and  the  blood  may  be  taken,  either 
from  the  part,  or  from  the  system  at  large. 

1.  Oeneral  Blood-letting. — In  the  outset  it  is  to  be  observed,  that 
this  is  not  always — or,  indeed,  usually — necessary  now-a-days.    It  is  a 
sj)oliative  remedy,  of  the  highest  class  ;  and  therefore  never  to  be  had 
recourse  to,  unless  circu.mstances  declare  it  either  imperatively  demanded, 
or  at  least  highly  expedient.    There  is  every  reason  to  fear  that  this 
little  operation  is  still  too  frequently  employed ; — urmecessarily,  when  it 
might  have  been  weU  superseded  by  other  and  more  gentle  measures ; — 
unwarrantably,  when  actually  no  benefit,  but  sad  injury,  has  flowed  from 
and  with  the  "  purple  stream."    It  is  a  very  easy  matter  to  take  away 
blood,  and  thereby  induce  debility ;  while  to  undo  that  result  is  in  most 
cases  difiicult,  and  may  be  impossible.    Congestions,  seroiis  eff'usions, 
bloodless  skin  and  mucous  membrane,  atrophied  and  all  but  palsied 
muscles,  a  withered  frame  and  an  enfeebled  mind,  may  remain,  silent,  yet 
steadfast  and  truth-declaring  witnesses  of  the  error  in  practice.    On  the 
other  hand,  the  j^ractitioner  will  be  equally  culpable  who  refrains  from 
this  operation,  when  the  circumstances  of  the  case  call  plainly  and  loudly 
for  its  performance.    And  it  may  bo  stated  broadly,  that  general  blood- 
letting is  likely  to  be  required,  when  the  inflammatory  symj^toms — local, 
general,  or  both — are  severe ;  when  the  part  affected  is  of  importance  in 
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the  animal  economy ;  and  when  a  delicacy  of  texture  is  involved,  whose 
inaiiitenanco  is  essential  to  important  function. 

Bleeding  is  not  to  be  regulated  by  its  absolute  amount,  but  by  its 
effects.  l^To  foregone  idea  should  be  entertained,  that  in  one  form  of 
tlisease  a  certain  number  of  ounces  will  sufi&ce ;  while  in  another,  a 
greater,  and  in  a  third,  a  less  amount  must  be  invariably  taken.  In 
every  case,  the  thought  of  mere  measure  is  ignored ;  blood  is  permitted 
to  flow  on,  until  the  desired  effect  has  been  obtained ;  and  then  the 
stream  is  arrested,  irrespective  of  whether  the  ounces  amount  to  three  or 
thirty.    The  fewer  the  better. 

Tn  connection  with  this  point,  it  is  further  to  be  remembered,  that  the 
inflammatory  process  engenders  a  tolerance  of  this  remedy.  A  young, 
robust,  healthy  man,  may  be  bled  when  he  does  not  require  it ;  but, 
most  probably,  not  many  ounces  shall  have  flowed,  ere  nature  interposes 
her  objection  to  the  procedure,  and  syncope  occurs.  Whereas,  open  a 
vein  in  the  arm  of  even  a  weak,  pale-faced,  nervous  patient,  who  is  the 
subject  of  an  acute  inflammatory  seizure  in  some  important  part,  and  it 
is  not  improbable  but  double  the  amount  or  more  shall  have  been  with- 
drawn, ere  any  considerable  effect  has  been  made  upon  the  system.  So 
truly  and  generally  does  this  obtain,  that  an  important  auxiliary  in 
diagnosis  may  be  thence  derived.  You  are  bleeding  a  patient  j  in  doubt 
whether  the  disease  is  truly  inflammatory  or  not ;  but  you  suspect  that 
it  is,  otherwise  it  is  likely  you  would  not  have  performed  venesection  ; 
only  a  few  ounces  have  escaped,  when  the  patient  grows  pale  and  faint  ; 
you  arrest  the  flow,  and  reconsider  your  diagnosis,  suspicious  of  an  error. 
But  should  no  faintness  threaten  after  a  full  or  even  large  abstraction, 
doubt  is  removed ;  your  diagnosis  is  confirmed ;  you  advance  unhesitat- 
ingly with  antiphlogistics  j  the  disease  is  there,  and  has  engendered  a 
tolerance  of  the  remedy.  On  coming  to  a  conclusion  from  this  test, 
however,  care  must  be  taken  to  ascertain  that  the  syncope,  or  tendency 
thereto,  is  an  actual  faiHng  of  nature ;  the  effect  of  the  loss  of  blood ; 
not  the  result  merely  of  fear,  or  other  depressing  agency,  on  the  patient's 
mind.  Wlien  aware  that  the  patient  is  naturally  timid,  and  liable  to 
faint  from  this  cause ;  and  when  at  the  same  time  confident  that  he 
labour's  under  inflammatory  disease,  and  that  the  circumstances  demand 
effective  blood-letting — we  bleed  him  in  the  recumbent  posture,  and 
with  a  gentle  stream. 

Tolerance  of  bleeding  will  also  be  found  to  vary  according  to  the  sex, 
age,  and  temperament  of  the  patient ;  greater  in  the  male  than  in  the 
female;  least  in  the  lymphatic,  gr-eatest  in  the  sanguine  temperament ; 
greater  in  adult  age,  than  at  either  of  the  extremes  of  life;  in  early 
mfancy  it  is  most  especially  small,  but  quickly  recovered  when  lost ;  in 
advanced  years  loss  of  blood  is  not  likely  to  prove  so  obviously  and 
directly  calamitous,  yet  it  is  a  spoliation  hard  to  be  borne,  for  the  powers 
of  life  do  not  admit  of  repair  so  readily  as  in  the  yoimg.  Tolerance 
also,  be  It  remembered,  is  but  temporary;  great  at  the  beginning  of  the 
inflammatory  change,  it  ceases  towards  its  end. 

Similar  tolerance  of  appropriate  remedies  seems  often  to  be  generated 
by  disease.  ^  In  fact,  it  may  be  laid  down  as  almost  a  general  rule,  that 
a  remedy—in  itself  severe— may,  when  appropriate  to  a  given  form  of 
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disease,  be  administered  iii  even  large  quantity  during  the  pei-sistence  of 
that  disease,  with  not  only  relief  to  the  symptoms,  but  with  comparative 
impunity  to  tlie  system  at  large ;  whereas  the  same  remedy,  given  even 
with  a  sparing  hand,  while  no  such  call  for  its  employment  exists,  is 
likely  to  affect  the  constitution  injuriously.  In  some  nervous  affections, 
for  example,  opium  has  sometimes  to  be  given  in  large  doses  ;  a  tithe  of 
Avhich  would  fatally  poison  the  person,  if  in  health.  In  pneumonia, 
antimony  has  been  given  to  an  extent  which  would,  under  other  cir- 
cumstances, be  absolutely  intolerable.  In  iritis,  synovitis,  and  certain 
forms  of  the  venereal  disease,  in  which  the  use  of  mercury  is  not  only 
expedient  but  essential,  that  mineral  can  be  pushed  with  safety  ;  while  it 
is  to  the  sateless  salivations — errors  either  of  judgment  or  of  diagnosis  — 
that  the  ruin  of  mercurially-shattered  frames  is  attributable. 

The  Effects  of  general  blood-letting,  in  so  far  as  they  are  antiphlo- 
gistic, are — 1.  A  sedative  result  on  the  heart's  action,  and  on  the 
general  circulating  system ;  effected  partly  by  withdrawal  of  its  wonted 
stimulus  from  the  central  organ ;  and  partly  by  the  depressing  effect  of 
sudden  loss  of  blood  on  the  nervous  system,  which  reacts  in  a  correspond- 
ing strain  upon  the  circulation.     And  this  sedative  effect  on  both  heart 
and  arteries  is  proportionally  indicated,  by  diminution  of  the  hardness 
and  thrilling  of  the  pulse,  as  well  as  of  its  fulness  and  frequency.    It  is 
plain  how  such  a  lidl  is  advantageous,  as  regards  both  the  local  change 
and  the  fever  which  accompanies  it.    2,  The  blood  is  diminished  in 
absolute  volume.    In  some  cases  this  is  not  desirable  ;  on  the  contrary, 
we  may  be  not  more  anxious  to  crush  the  rising  inflammatory  process, 
than  to  husband  the  vital  resources  already  weakened,  and  especially  to 
retain  this  all-important  fluid  unwasted ;  we  therefore  bleed  spaiingly  if 
at  all.    Yet  there  are  cases — as  in  inflammatory  disease  occurring  during 
well-marked  plethora — in  which  diminution  of  the  volume  of  the  blood 
will  favour  resumed  general  control  of  circulation  ;  at  the  same  time  less- 
ening the  probability  of  sanguineous  determination  to  any  indiAddual 
part.    Again  :  in  inflammatory  affection  of  the  chest,  in  connection  with 
wound,  while  one  lung  is  collapsed,  and  the  other  is  labouriag  with  its 
increased  burden,  mere  diminution  of  the  blood's  bulk  is  obviously, 
for  mechanical  reasons,  calculated  to  afford  important  relief    3.  The 
blood  is  also  materially  affected  as  to  its  component  pai-ts.  The 
red  corpuscles  and  albumen  are  diminished.    And  after  repeated  and 
extreme  bleeding,  the  fibrin  will  be  found  of  less  quantity  ia  the  blood 
which  remains  in  circulation.    4.  Derivation  of  blood  is  eff'ected  from 
other  jDarts  to  that  whence  the  blood  issues ;  the  inflamed  part  pro- 
bably benefiting  in  an  especial  degree.    However  this  is  produced — 
whether  according  to  mechanical  or  vital  laws,  or  both — microscopical 
observation,  corroborating  what  had  been  previously  inferred  from  ex- 
perience, has  established  the  fact  that  it  does  occur.    This  derivative 
effect  is  plainly  in  favour  of  rehef  to  the  burdened  part.    It  may  be 
that  it  is  but  temporary,  ceasing  as  soon  as  reaction  occurs.  Yet, 
granting  such  to  be  the  case,  still  an  important  advantage  has  been 
obtained ;  inasmuch  as  even  this  temporary  rehef  may  bo  such  as  to 
modify  the  nutrition  of  the  textures  undergoing  the  inflammatory^  pro- 
cess, and  thus  both  to  check  farther  cell-proKferatiou,  by  obstructing 
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nutritive  supply,  as  also  by  enabling  the  arteries  leading  to  the  part  in 
some  degree  to  recover  their  tone ;  and  this  is  the  more  likely  to  occur 
if,  meanwhile,  the  excitation  which  causes  the  inflammatory  process  has 
been  removed.  Besides  this,  as  after  blood-letting  we  find  that  the  amount 
of  fibrin  in  the  blood  is  more  speedily  restored  than  its  corpuscles  or  albu- 
men, there  seems  good  reason  to  believe  that  the  loss  of  blood,  by  causing 
derivation,  promotes  absorption  of  the  inflammatory  products,  thus  re- 
lieving tlie  tension  of  the  part  affected,  which  would  otherwise  prove  a 
material  element  in  exciting  the  progress  of  the  disease,  and  its  termina- 
tion in  destructive  results.  5.  The  action  of  other  remedies  is  facilitated. 
"  By  lessening  that  morbid  impetus  of  the  blood  by  which  during  the 
state  of  inflammatory  fever  the  natural  excretions  are  apparently  impeded, 
and  at  the  same  time  by  promoting  absorption  into  the  blood  (as  loss  of 
blood  is  well  known  to  do),  it  favours  the  effect  of  all  other  evacuating 
remedies  intended  to  act  on  the  excretions  of  individual  parts  of  the 
system,"  And  further,  by  its  precedence,  it  renders  certain  remedies — 
as  mercury  and  opium — decidedly  beneficial,  which  otherwise  would 
have  proved  either  inoperative,  or  absolutely  injurious.  It  is  specially 
qualified  to  lead  in  the  attack  ;  the  others  to  accompany  or  to  follow. 

These  beneficial  results  of  blood-letting  are  materially  affected  by  the 
manner  in  which  the  blood  is  drawn.  As  already  stated,  it  is  desirable, 
in  the  great  majority  of  cases,  to  obtain  the  resolutive  effects  at  a  cost  of 
as  little  blood  as  possible  ;  and,  with  this  view,  the  manner  of  abstrac- 
tion becomes  all-important.  Make  a  large  orifice  in  a  vein  or  veins,  let 
the  blood  escape  in  rapid,  full  stream,  with  the  patient  in  the  erect  or 
semi-erect  posture,  and  syncope  is  soon  arrived  at ;  these  circumstances 
tending  to  sudden  withdrawal  of  wonted  stimulus  from  the  heart,  and 
diminution  of  arterial  supply  to  the  brain.  "Whereas,  blood  may  be 
taken  in  large  quantity — especially  when  tolerance  by  disease  exists — 
from  a  small  aperture,  in  a  slow  and  small  stream,  during  recumbency ; 
in  fact,  the  system  may  be  thus  almost  wholly  drained  of  blood,  ere 
faintness  threaten  to  ensue.  And  thus  we  see  how  slow  venous  hemor- 
rhages, of  accidental  origin,  prove  so  dangerous  ;  faintness — so  favourable 
to  the  spontaneous  and  effectual  arrest  of  the  flow,  by  formation  of 
coagulum — being  too  long  deferred.  Syncope  may  be,  in  truth,  regarded 
as  Nature's  safeguard  against  hemorrhage.  In  the  case  of  accidental 
wounds,  it  usually  supervenes  ere  actual  danger  has  accrued  from  the 
loss ;  allowing  the  vascular  orifices  to  contract,  and  to  become  occluded 
by  coagula.  When  blood  is  designedly  taken  in  the  treatment  of  disease, 
and  when  it  is  proper  that  blood  should  be  so  taken,  there  is  tolerance  ; 
or,  in  other  words,  syncope  remains  in  abeyance,  till  a  sufficiency  shall 
have  passed  away.  But  should  an  error  of  judgment  have  been  com- 
mitted by  the  practitioner,  Nature  is  ever  watcliful  to  retrieve  it ;  and, 
where  blood  is  flomng  when  it  ought  not,  very  little  is  lost  ere  syncope 
steps  in  and  arrests  the  stream. 

In  antiphlogistic  bleeding,  then— except  in  the  comparatively  few 
cases  m  which  actual  loss  of  blood  is  desirable,  for  its  own  sake— the 
abstraction  is  made  rapidly,  in  the  erect  or  semi-erect  posture.  But 
syncope  is  to  be  approached,  rather  than  actually  attained.  Our  object 
13,  not  only  to  produce,  but  to  maintain,  a  sedative  effect  on  the  heart  and 
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general  circulation.  If  syncope  occur,  reaction  is  almost  certain  to  pro\'e 
excessive ;  whereas,  if  the  immediate  result  he  less  extreme,  it  is  more 
easily  retained.  Besides,  a  faint  may  prove  in  itself  somewhat  dangerous  ; 
if  there  he  either  organic  disease  in  the  heart,  or  considerable  effusion  in 
the  pericardium,  cessation  of  the  heart's  action  may  prove  permanent. 
So  soon,  therefore,  as  the  symptoms  of  approaching  syncope  show  tliem- 
selves,  we  usually  desist ;  when  the  patient  grows  pale,  and  articulates 
faintly  and  with  difficulty ;  when  he  begins  to  fail  from  the  semi-erect 
posture,  sighs,  and  shews  signs  of  nausea ;  when  the  lips  grow  dry,  wliite, 
and  quivering,  the  eyes  dull  and  glassy,  and  a  cold  sweat  bedews  the 
face  and  forehead ;  when  the  pulse  becomes  weak  and  fluttering — then 
we  bind  up  the  arm,  and  place  him  gently  recumbent.  About  twenty 
ounces  may  be  estimated  a  fair  average  first  bleeding,  in  the  case  of  acute 
sthenic  disease  in  a  robust  adult ;  but,  in  general,  as  already  stated,  it  is 
better  to  keep  mechanical  admeasurement  altogether  out  of  the  question. 

From  depression  by  bleeding,  the  circulating  system  rouses  itself, 
more  or  less  rapidly ;  and  the  result  is  termed  Reaction.  This  either 
remains  of  a  tolerably  quiet  and  subdued  character,  the  inflammatory 
process  having  simply  given  way ;  or  it  becomes  excessive.  And  ex- 
cessive reaction  may  be  of  two  kinds.  1 .  It  may  be  of  an  asthenic  or 
nervous  character  ;  indicated  by  rapid,  soft,  and  jerking  pulse,  oppressed 
breathing,  headache,  and  tinnitus  aurium,  general  nervous  excitement, 
and  non-return  of  the  ordinary  ^inflammatory  symptoms — a  state  of 
system  very  similar  to  what  follows  accidental  loss  of  blood  in  large 
quantity.  To  bleed  again,  would  be  to  aggravate  such  disorder.  A  full 
opiate  is  administered ;  the  nervous  excitement  is  allayed ;  the  patient 
falls  asleep,  and  may  awake  with  a  calm  pulse  and  system,  reheved 
as  if  by  the  working  of  a  charm.  The  opium  here  does  not  create  the 
sedative  impression  on  the  circulation ;  given  by  itself,  most  probably 
it  would  not  only  have  failed  to  quiet,  but  would  have  increased  the 
tumult ;  but,  coming  after  bleeding,  it  restores  the  sedative  result  which 
this  had  achieved,  but  was  unable  singly  to  maintain.  2.  But  reaction 
may  be  of  an  opposite  kind — sthenic;  in  fact,  a  continuance  or  xeaccession 
of  the  inflammatory  attack.  The  pnlse  is  hard  and  vibratory  as  before  ; 
the  fever  still  retains  the  inflammatory  character ;  local  heat  and  pain 
are  unsubdued.  The  inflammatory  process  has  been  interrupted,  but  not 
arrested ;  remission  proves  but  transient ;  and  the  reaccession  may  be 
even  more  fierce  than  the  original  onset.  This  state  may  have  to  be  met 
again  by  the  lancet.  And  a  few  ounces,  drawn  then,  will  often  suffice 
to  restore  the  sedative  effect  of  the  former  bleeding ;  while  double  the 
original  amount  may  fail  to  make  a  satisfactory  impression,  after  time  has 
been  allowed  for  the  reaccession  to  make  head  and  be  estabhshed. 

The  paramount  importance  of  Time,  in  connection  ■with  blood-letting 
as  an  antiphlogistic,  should  never  be  forgotten  •  whether  it  be  practised 
to  crush  the  rally,  or  to  meet  the  original  attack.  Comparatively  speak- 
ing, one  full  bleeding  of  ounces,  dl■a^vn  early — just  at  the  onset — will  be 
far  more  available,  as  a  remedial  agent,  than  pounds  taken  at  a  subsequent 
period.  In  consequence  of  delay,  not  only  AviU  the  cure  be  less  complete 
and  satisfactory — change  of  structure  having  occurred  by  cell-prolifera- 
tion, and  restoration  proving  both  gradual  and  incomplete  ;  but,  besides, 
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to  obtain  even  tho  incompleto  euro  then,  the  system  must  be  sorely  shaken 
by  the  severity  of  the  treatment  employed.  "  OUta  principiis  "  is  the 
invariable  motto  of  the  antiphlogistic  phlebotoniist. 

The  signs  of  bleeding  having  proved  effectual  are,  m  general, 
sufficiently  plain.  The  pulse  loses  its  hardness  and  thriUing,  becoming 
soft  and  compressible;  it  may  be  either  more  or  less  frequent  than 
before  ;  often  the  former,  at  least  in  the  first  instance.  The  local  pam 
and  heat  cease,  or  continue  in  a  mitigated  form  ;  the  other  ordinary  signs 
recede ;  fimction  returns,  both  in  the  part  and  in  the  system ;  secretion, 
general  and  local,  is  restored ;  and,  usually,  if  blood  be  drawn  it  ceases 
to  exliibit  the  inflammatory  character.  It  must  be  borne  in  mind,  how- 
ever, that  the  last  result  is  not  invariable.  Exceptions  to  the  general 
nile'  in  this  respect,  are  by  no  means  imfrequent ;  and  blood  may  be  at 
least  buffed,  if  not  cupped  likewise,  although  the  disease  has  given  way  ; 
while  on  the  other  hand,  this  may  be  persisting,  while  the  blood  seems 
scarcely  sizy.  It  therefore  foUows,  in  either  case,  that  when  the  evidence 
of  the  blood  is  opposed  to  that  of  the  other  inflammatory  signs,  the  latter 
are  beheved,  and  guide  the  practice. 

Certain  circumstances  materially  affect  the  practice  of  blood-letting, 
and  ought  always  to  be  taken  into  consideration.     1.  The  duration  of  the 
disease.  As  a  preventive  measure,  blood-letting  is  a  mere  waste  ;  it  might 
never  have  been  required  ;  while,  by  debihtating,  it  may  produce  an  in- 
flammatory process  of  an  asthenic  type.    The  attack  having  truly  begun, 
general  bleeding  may  be  expected  to  produce  the  happiest  results  ;  at  a 
more  advanced  period,  a  greater  quantity  of  blood  must  flow,  though 
still  the  effect  may  be  in  the  end  satisfactory  ;  but  after  some  consider- 
able time  has  elapsed,  when  the  inflammatory  product  has  accumulated, 
the  system  may  be  drained  of  blood  to  an  absolutely  ruinous  extent, 
and  yet  httle  impression  may  be  made  upon  the  local  affection.    2.  The 
age,  sex,  temperament,  and  occupation  of  the  patient.    The  three  first 
have  been  already  noticed,  as  affecting  the  tolerance  of  the  remedy.  Occu- 
pation is  equally  important.    The  robust  and  temperate  peasant  is  abler 
to  bear,  and  may  therefore  require  a  larger  bleeding,  than  the  pale  and 
too  often  dissipated  inhabitant  of  the  crowded  city.    And,  again,  among 
the  latter  class  important  variety  is  found ;  some — brewers'  servants  for 
example — being  especially  intolerant  of  tliis  remedy.    3.  The  nature  of 
the  part  affected.    Many  a  smart  inflammatory  affection  of  an  external 
part  requires  no  blood-letting  ;  while  a  comparatively  small  amount  of 
the  inflammatory  process,  affecting  an  internal  and  important  part,  may 
demand  this  remedy,  and  impart  to  the  system  power  to  bear  the 
necessary  spohation.    Blood-letting  is  of  little  service  in  inflammatory 
affections  of  mucous  membranes,  and  is  most  beneficial  in  the  acute 
inflammatory  diseases  of  serous  and  parenchymatous  parts.     4.  Tlie 
state  of  the  system  previous  to  the  inflammatory  attack.    The  patient 
may  have  been  plethoric.    "We  may  then  bleed  freely.    He  may  have 
been  anaemic.    "We,  in  that  case,  either  forego  venesection  altogether,  or 
practise  it  most  cautiously ;  using  every  means  in  our  power  to  secure 
the  desired-effect  with  the  least  possible  expenditure  of  the  valuable  fluid. 
5.  The  ulterior  result.    After  severe  mechanical  injury,  it  is  very 
desirable  to  limit  the  coming  sloughs  and  suppurations  ;  and  an  obvious 
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means  of  doing  so,  is  by  active  antiphlogistic  measures  to  mitigate  the 
inflammatory  process  which  is  setting  in.  But,  in  effecting  this  object, 
blood  must  be  taken  sparingly,  if  at  all,  and  with  much  caution ;  seeing 
that  a  certain  amount  of  sloughing  and  suppm-ation  is  inevitable,  neces- 
sarily accompanied  with  depression  and  exhaustion  of  the  vital  power, 
which  we  should  desire  to  save  for  the  reparative  process  which  we 
expect  to  follow.  That  must  be  provided  for.  It  may  be  veiy  easy, 
by  heroic  expenditure  of  blood,  to  attain  the  object  immediately  in  view  ; 
but  it  may  be  very  difficult  to  prevent  the  rash  blow  which  would 
limit  the  impending  inflammatory  attack  from  at  the  same  time  annihi- 
lating the  patient's  chance  of  ultimate  recovery. 

General  blood-letting  may  be  effected  from  an  artery — Arteriotomy  ; 
or  from  a  vein,  Venesection,  or  Phlebotomy.  When  Arteriotomy  is  per- 
formed, a  superficial  anterior  branch  of  the  temporal  artery  is  generally 
selected.  Blood  can  be  thus  taken,  both  in  large  quantity  and  with 
much  rapidity,  so  as  to  secure  the  desired  sedative  effect ;  but  it  is  an 
operation  which  demands  more  dexterity  in  performance  than  venesection, 
and  is  besides  not  unlikely  to  be  followed  by  troublesome  consecjuences, 
as  will  afterwards  be  explained.  A  subcutaneous  vein,  on  the  contrary, 
is  superficial  and  easily  reached.  Blood  can  be  drawn  both  rapidly  and 
in  quantity,  if  need  be,  by  means  of  a  large  orifice  ;  arrest  of  the  flow  is 
more  easily  effected  than  in  wound  of  an  artery  ;  and  the  incision  is  more 
likely  to  unite,  simply,  by  adhesion.  Hence,  venesection  is  usually  pre- 
ferred. And  the  points  of  selection  are  : — one  of  the  veins  at  the  bend  of 
the  arm,  for  general  purposes ;  and  the  external  jugular  vein,  in  the 
lower  part  of  the  neck,  in  certain  cases.  In  many  patients,  especially 
females  affected  with  obesity,  it  is  not  always  an  easy  matter  to  reach  a 
vein  in  the  ordinary  sites  ;  but  when  foiled  there,  it  does  not  inevitably 
follow  that  arteriotomy  is  the  only  other  resource.  For,  if  venesection 
be  rendered  preferable  by  circumstances,  a  sufficient  vein — the  cephaHc 
— may  always  be  found  by  an  incision  placed  in  the  interspace  between 
the  deltoid  muscle  and  the  clavicular  portion  of  the  pectoralis  major. 

"Within  the  last  thirty  years  a  complete  revolution  may  be  said  to 
have  taken  place  in  regard  to  antiphlogistic  blood-letting.  Then  it  was 
of  frequent  occurrence,  even  on  slight  cause ;  now  it  is  rare,  under  any 
circumstances.  And  towards  this  result,  two  things  have  greatly  tended. 
1.  Inflammatory  disease  has  become  more  asthenic  in  its  character ; 
bearing  active  treatment  badly,  and  better  cured  by  gentler  means.  2. 
The  science  of  therapeutics,  as  well  as  that  of  pathology,  has  made 
advances ;  and  in  consequence  the  morbid  change,  or  succession  of 
changes,  is  more  accurately  recognised,  Avhile  medicinal  appliances — by 
mercury,  aconite,  antimony,  etc.,  are  more  skilfully  and  successfully  admi- 
nistered. We  know  the  diseased  condition  more  accurately  than  we 
did ;  and  are  better  skilled  to  cure  it,  without  any  sacrifice  of  blood. 

Hcemostasis,  or  temporary  arrest  of  a  portion  of  the  blood  apart  from 
the  general  circulation,  has  been  proposed  as  an  occasional,  or  perhaps 
even  frequent  substitute  for  blood-letting ;  or,  at  all  events,  as  a  useful 
auxiliary.*  The  blood  of  a  limb,  or  limbs,  may  be  readily  retained 
therein  for  some  time,  by  deligation  sufficient  to  arrest  the  venous  return. 
*  Maryland  Medical  and  Surgical  Journal,  Marcli  1843. 
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And  this  may  possibly  have  the  effect  of  relieving  the  general  circulation  ; 
the  sluices  being  afterwards  slowly  opened,  so  as  to  permit  a  gradual 
return  of  the  pent-up  fluid. 

On  a  small  scale  this  plan  is  of  common  and  successful  use.  By  dry 
cupping,  for  example,  a  considerable  quantity  of  blood  may  be  detached, 
and  imprisoned  within  the  glasses,  away  from  the  inflaming  part;  as 
over  the  loins,  in  affection  of  the  kidney ;  over  the  shoulder,  in  aflbction 
of  the  joint ;  between  the  shoulders,  in  affection  of  the  head  or  chest. 
This  may  be  effected  on  a  larger  scale  in  the  inflammatory  affections  of 
internal  organs  by  exhausting  with  an  air-pump  an  air-tight  tin  case 
applied  to  the  leg  or  arm,  with  which  it  is  rendered  continuous  by  means 
of  caoutchouc  webbing. 

2.  Local  Bleeding. — ^This  operates  beneficially  on  both  part  and 
system ;  on  the  former  by  removing,  or  at  all  events  diminishing,  its 
sanguineous  engorgement ;  on  the  system,  by  producing  more  or  less  ot 
a  sedative  effect  on  the  general  circulation  ;  indeed  it  is  very  easy  so  to 
conduct  a  local  abstraction  of  blood,  as  to  make  it  equal  in  this  respect  to 
an  ordinary  venesection.  And,  further,  it  is  to  be  borne  in  mind,  how 
constitutionally  important  is  the  early  use  of  such  a  remedial  agent 
directly  affecting  the  part ;  inasmuch  as  that  part  being  the  laboratory 
whence  issues  the  inflammatory  change  of  the  blood,  the  sooner  the 
inflammatory  process  is  arrested  in  it,  the  less  will  be  the  probable 
amount  of  febrile  disturbance  in  the  system. 

Local  is  preferable  to  general  blood-letting  under  the  following  cir- 
cumstances : — 1.  When  the  inflammatory  process  is  situated  in  a  com- 
paratively unimportant  part.  There  is  no  reason  why  the  system  should 
suffer,  when  local  remedies  are  perfectly  adequate  to  subjugation  of  the 
local  disease.  2,  When  the  powers  of  the  system  have  been  low,  pre- 
vious to  the  inflammatory  accession.  General  bleeding  being  obviously 
from  this  cause  inexpedient,  and  the  local  change  having  not  advanced 
so  far  as  to  create  even  a  temporary  tolerance  of  it,  we  content  ourselves 
with  local  depletion.  3.  When  the  inflammatory  process  has  been  fully 
established,  and  is  far  advanced  by  continuance,  even  great  loss  of  blood 
from  the  arm  will  probably  fail  to  produce  a  remedial  effect  on  the  part. 
To  practise  it,  would  be  to  weaken  the  frame  unnecessarily.  Local 
bleeding,  even  repeated,  will  occasion  less  general  exhaustion  under 
such  circumstances,  while  it  is  dealing  successfully  with  the  disease. 
4.  Either  extreme  of  age  forbids  general  bleeding  ;  unless  in  extreme 
circumstances.  Indeed,  in  both  the  very  young  and  very  old,  local 
bleeding,  when  at  all  considerable,  is  always  in  its  effects  tantamount,  or 
nearly  so,  to  general  blood-letting  ;  and  the  latter  will,  in  the  majority 
of  cases,  prove  not  only  unnecessary  to  the  treatment,  but  absolutely  in- 
tolerable to  the  system.  Hence,  in  such  patients,  while  general  blood- 
letting is  wholly  proscribed,  even  local  bleeding  must  be  practised  with 
caution  and  reserve. 

A  general  rule  applicable  to  local  bleeding  has  been  much  insisted 
on  by  M.  Lisfranc,  and  not  without  good  show  of  reason  ;  namely,  that 
blood,  when  drawn  with  an  antiphlogistic  object,  should  not  be  taken 
immediately  from  the  affected  part,  unless  in  largo  quantity.  A  few 
leeches,  placed  in  the  near  vicinity  of  an  inflaming  part,  relieve  by  draw- 
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ing  blood  from  it.  They  are  antiphlogistic  by  derivation.  The  same 
number,  placed  on  the  part,  draw  blood  from  the  parts  around  to  the 
source  of  the  flow ;  and  thereby  may  increase  sanguineous  determination, 
instead  of  relieving  it.  If  direct  application  is  to  be  employed,  the  quan- 
tity taken  must  be  large;  truly  spoUative ;  as  it  were,  emptying  the 
part,  notwithstanding  its  borrowed  supply  from  the  vicinity.  Local 
bleeding,  therefore,  to  be  antiphlogistic,  must  either  be  small  in  amount 
and  indirect  in  its  extraction,  or  direct  and  copious.  Let  it  be  the  latter, 
when  a  constitutional  as  well  as  local  effect  is  both  expedient  and  per- 
missible ;  the  former,  invariably,  when  we  are  anxious  to  husband  the 
general  vital  powers,  and  to  attack  only  the  local  malady.  The  foregoing 
observations,  of  course,  do  not  apply  to  abstraction  of  blood  directly  from 
the  part  by  pimcture,  scarification,  or  incision ;  these,  however  slight  or 
few,  cannot  fail  to  rifle  the  part  of  its  fluid  contents — more  or  less ;  and, 
besides,  they  have  other  indications  fully  as  important  to  fafiL 

Blood  is  withdrawn  locally  in  various  ways ;  by  cupping,  leeching, 
puncture,  scarification,  incision. 

Cupping. — This,  when  the  means  are  at  hand,  and  the  nature  of  the 
part  is  suitable  to  their  application,  is  perhaps  the  preferable  mode ;  less 
tedious  and  annoying  than  leeching,  and  likely  to  prove  also  more  effec- 
tual. Eapidity  of  abstraction  we  saw  to  be  useful,  in  obtaining  a  sedative 
effect  on  the  system.  It  is  similarly  useful  when  directed  upon  the  part. 
Much  blood  may  require  to  flow  by  the  slow  oozing  of  leech-bites,  ere 
the  spoHative  and  sedative  result  is  obtained.  Half  the  quantity,  sud- 
denly removed  by  cupping,  may  prove  equally  or  even  more  successful 

This  little  operation  is  performed  in  the  following  manner  : — The 
surface  is  first  hotly  sponged ;  and  then  the  cups,  duly  exhausted  by  a 
spirit-lamp,  are  fixed  on  the  parts  whence  the  blood  is  to  be  taken. 
This  creates  a  determination  to  that  portion  of  the  surface  ;  at  once 
facilitating  abstraction  of  blood,  and  causing  a  derivation — itself  favour- 
able to  the  inflaming  texture.  By  heat  and  moisture,  this  determination 
to  the  surface  is  maintained  throughout  the  operation.  The  cups  having 
been  removed,  the  scarificator  is  instantly  applied  to  the  red  and  swollen 
parts.  The  instrument  is  pressed  lightly  on  ;  and  the  range  of  the  lan- 
cettes  is  so  modified,  that  they  shall  not  penetrate  more  deeply  than  the 
true  skin  ;  otherwise  the  adipose  tissue  fills  the  wounds,  and  arrests  the 
flow  of  blood.  The  scarificator,  so  soon  as  it  has  been  discharged,  is  re- 
placed by  a  hot  sponge  ;  and  this  again  by  the  glass,  fully  exhausted ;  yet 
not  too  much  so,  otherwise  marginal  pressure  may  be  so  great  as  to 
obstruct  the  circulation  of  the  part.  The  changes  are  made  as  rapidly  as 
possible.  The  blood,  as  it  escapes  more  or  less  freely,  rises  to  fill  the 
vacuum  So  soon  as  it  begins  to  coagulate — or  sooner,  if  the  flow  be 
tardy — the  glass  is  removed  and  emptied  ;  and  is  then  reapplied,  freshly 
exhausted.  On  each  re- application,  it  is  well  to  shift  the  glass  slightly 
from  the  former  site ;  so  that  the  pressure  of  its  rim  may  not  be  injuri- 
ously concentrated  on  one  and  the  same  circle  of  integument  During 
the  intervals  of  reapphcation,  a  warm  sponge  covers  the  wounds ;  and, 
on  leaving,  is  made  to  rub  them  somewhat  roughly,  in  oi\ler  to  prevent 
the  lodgment  of  coagula.  Detachment  of  the  glass  is  efl'ected  carefully, 
by  pressure  of  the  finger  at  the  uppermost  part  of  the  rim ;  the  glass, 
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thus  loosened  by  entrance  of  the  atmospheric  air,  is  slowly  bent,  as  it 
were,  downwards  ;  the  Hnger,  placed  flatly,  pressing  firmly  on  its  rising 
ed(?e,  so  as  to  sweep  all  the  blood  into  its  interior,  leaving  the  bed  and 
body  clothes  unsoiled.  The  number  of  the  glasses,  and  their  applica- 
tions, are  varied  according  to  the  amount  and  rapidity  of  abstraction  desired. 
The  avemge  product  of  a  single  glass,  skilfully  applied,  may  be  held  as 
ranging  from  four  to  six  ounces. 

°If  the  glass  be  placed  over  a  wound,  or  wounds,  fed  by  a  distinct 
arterial  branch— such  as  the  anterior  branch  of  the  temporal  artery — 
the  portion  of  the  rim  which  overlays  this  vessel,  on  its  cardiac  aspect, 
is  to  be  a  little  raised  ;  so  as  to  permit  free  arterial  influx,  otherwise  the 
bleeding  will  prove  but  scanty. 

Abstraction  over,  the  parts  are  lightly  and  cleanly  sponged,  and 
covered  by  some  simple  dressing  ;  usually  they  heal  readily,  by  adhesion. 
But  it  may  be  desirable  that  they  should  not  do  so  ;  the  case  may  be 
such,  as  to  render  the  early  succession  of  counter-irritation  advisable. 
The  wounds  are  then  treated  so  as  to  favour  advance  of  the  inflammatory 
process— irritated  by  a  stimulant,  or  congested  by  a  poultice — and  the 
scarified  part  is  thus  speedily  and  easily  converted  into  a  suppurating 
issue. 

Much  ingenuity  has  been  expended  in  adapting  apparatus  to  the 
performance  of  this  operation  ;  but  all  modifications  have,  each  in  their 
turn,  been  found  inferior  to  the  ordinary  mode.  Success  mainly  de- 
pends on  attention  to  three  points — frequent  change  of  the  glasses,  using 
the  spirit-lamp  with  a  large  wick  and  a  large  flame,  and  a  quick  hori- 
zontal movement  (not  vertical)  of  the  glass  to  the  part.  . 

Leeches  can  be  used  when  and  where  cupping-glasses  and  scarificators 
cannot.  Their  application  is  best  effected  by  confining  them  in  a  glass, 
or  wire-gauze  receptacle ;  which,  inverted,  is  held  steadily  till  they  fasten 
on  the  part  whence  we  wish  the  blood  to  come.  They  are  thus  pre- 
vented from  sprawling  abroad  diffusedly,  as  their  fancy  would  probably 
lead  them.  The  part  is  previously  made  smooth  by  abrasion — if  need 
be — and  clean  by  ablution  ;  especially  if  foetid  or  otherwise  noxious 
matter  have  been  formerly  applied.  Appetite  is  increased  in  the  animals 
by  their  being  made  dry  ;  both  outside  and  in.  On  this  account,  they 
should  be  kept  for  some  time  out  of  water,  and  be  gently  rubbed  with  a 
soft  towel  before  application.  And  it  is  well  also  to  surround  them  with 
cambric,  the  unsubstantial  network  of  which — aff"ording  no  firm  surface 
for  their  tails  to  rest  on — seems  to  irritate  them  into  activity.  If  still 
slow  to  bite,  they  may  be  briefly  immersed  in  warmish  porter ;  and  the 
part  may  be  smeared,  either  with  sweet  cream,  or  with  blood  freshly 
drawn  from  a  puncture.  Wlien  they  have  filled  and  let  go,  the  part  is 
diligently  and  hotly  fomented,  so  as  to  encourage  oozing  from  the  aper- 
tures ;  and  by  this  the  greater  part  of  the  bleeding  will  probably  be 
taken.  Each  leech,  or  rather  each  leech-bite,  may  be  rated  at  about  an 
ounce  and  a  half. 

Sometimes  the  hemorrhage  is  troublesome,  by  continuance,  from  one 
or  more  of  the  apertures.  Let  firm,  direct,  dry  pressure  be  maintained, 
for  a  short  time  ;  and  this  will  probably  be  sufficient  for  its  arrest.  Or, 
along  with  pressure,  matico  may  be  applied — in  leaf,  or  in  powder,  or  in 
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strong  tinctui-e.  If  this  fail,  insert  the  point  of  a  finely-pencilled  por- 
tion of  nitrate  of  silver,  carefully  into  (not  on)  the  aperture;  press 
steadily  with  it  there,  for  a  few  seconds  ;  and  immediately  on  its  removal 
apply  a  compress  of  lint,  retained  hy  either  the  finger  or  a  bandage.  It 
is  not  often  that  this  procedure  is  demanded ;  and  still  more  rarely  does 
it  fail,  when  duly  practised.  If  it  should  fail,  however,  then  transfix  the 
part  by  a  fine  needle,  and  encompass  this  firmly  by  a  ligature ;  as  in  the 
formation  of  the  "  twisted  suture."  * 

Troublesome  bleeding  is  most  likely  to  occur  in  cliildren  ;  more 
especially  if  the  leeches  have  been  applied  to  parts  not  only  of  active 
circulation,  but  also  exposed  to  constant  or  frequent  motion ;  as  in  the 
neck.  And  it  is  a  safe  general  rule,  applicable  to  leeching  at  a  tender 
age — when,  as  we  have  seen,  much  bleeding  is  but  ill  borne — that  the 
patient  be  not  left,  particularly  over  night,  until  bleeding  has  fairly 
ceased.  To  leech  a  child  on  the  chest  or  neck,  to  cover  the  part  with  a 
large  hot  poultice,  and  to  leave  it  thus  for  some  hours,  is  to  incur  the 
risk  of  the  patient's  perishing  by  hemorrhage. 

In  regard  to  cliildren,  it  should  further  be  remembered,  that  the  loss 
of  blood  by  a  few  leeches  is  equivalent  to  a  full  bleeding  from  the  arm  in 
the  adult. 

But  there  are  other  precautions  in  regard  to  the  application  of 
leeches  : — 1.  They  should  not  be  placed  where  there  is  either  frequent 
or  constant  motion ;  as  on  the  neck,  or  over  the  costal  cartilages  ; 
otherwise,  the  bleeding  is  not  unlikely  to  prove  troublesome.  2.  Nor 
should  they  be  placed  on  parts  habitually  exposed,  especially  in  females  ; 
as  on  the  neck  pr  face  ;  otherwise  the  cicatrices  may  prove  unseemly. 
And  when  it  is  remembered  that  local  bleeding,  unless  in  large  quantity, 
is  usually  most  effectual  when  indirectly  taken  from  the  part,  we  shall 
seldom  find  it  difficult  to  fulfil  the  foregoing  indications.  3.  In  chil- 
dren, it  is  well  to  avoid  large  superficial  veins  ;  especially  in  the  neck. 
4.  Nor  should  leeches  be  placed  where  the  areolar  tissue  is  peculiarly  lax  and 
delicate,  as  in  the  eyelids  ;  otherwise  ecchymosis,  acute  oedema,  or  both,  are 
apt  to  ensue.  5.  IsTor  where  subcutaneous  nerves  or  lymphatics  abound  ; 
otherwise  much  pain  may  be  occasioned,  and  the  occurrence  of  either 
erysipelas  or  angeioleucitis  rendered  not  unlikely  ;  in  the  case  of  the 
fore-arm,  for  example,  the  dorsal  will  be  preferred  to  the  palmar  aspect. 
6.  They  should  not  be  placed  directly  on  the  part  inflaming  ;  for,  (1.) 
unless  in  sufficient  numbers  to  prove  spoliative,  their  efi'ect  may  not  be 
antiphlogistic,  but  the  contrary ;  (2.)  because  they  are  apt  to  prove  irri- 
tant, and  may,  by  adding  fresh  stimulus,  hurry  on  instead  of  arresting 
the  inflammatory  process.  In  addition  to  the  irregular  form  of  wound, 
and  the  strain  of  suction,  the  introduction  of  acrid  matter  from  the  crea- 
ture's own  secretions  may  sometimes  irritate.  On  this  account  leeches 
are  properly  superseded  by  punctures  in  erysipelas.  7.  They  should  not 
be  placed  in  the  immediate  vicinity  of  an  acute  ulcer,  more  especially  if 
this  be  of  a  specific  kind  ;  otherwise  the  bites  are  apt  to  be  inoculated, 
and  consequently  to  degenerate  into  ulcers  j  so  extending,  instead  of 

*  I  think  it  unnecessary  to  notice  the  many  other  contrivances  for  stopping  leech- 
bites  ;  being  satisfied  that  one  or  other  of  the  simple  means,  here  specified,  will  be 
found  in  every  case  successful. 


PURGATIVES. 


53 


limiting  the  evil  8.  Nor  should  they  be  applied,  unless  considered 
truly  indispensable,  where  bandaging  or  other  retentive  means  are  of 
paramount  importance  ;  as  in  fractures  of  the  Hmbs.  For,  under  such 
circumstances,  the  wounds  are  apt  to  inflame  and  ulcerate  ;  compeUing 
a  discontinuance  of  the  most  important  part  of  the  apparatus,  and  per- 
haps at  a  critical  time  of  the  cure. 

Blood  may  also  be  taken  from  a  part  by  Punctures;  as  in  simple 
erysipelas.  By  Scarification;  as  in  inflammatory  affections  of  mucous 
membrane — ^the  eyelids  for  example.  By  Incision;  as  in  phlegmonous 
erysipelas.  But,  in  addition  to  abstraction  of  blood,  these  wounds  per- 
form the  more  important  ofiice  of  withdrawing  the  inflammatory  serous 
and  fibrinous  product;  thereby  aff'ording  most  valuable  relief  to  the 
part ;  not  only  removing  what  has  already  collected,  but  also  affording  a 
ready  exit  to  what  is  forming  ;  and  so  saving  the  surrounding  textures 
from  destructive  infiltration. 

Purgatives  are  generally  an  important  item  of  the  antiphlogistic 
catalogue  ;  and  are  used  early.  They  disburden  ;  by  clearing  away 
accumulated  matter  from  the  intestinal  canal ;  so  overcoming  one  of  the 
most  prominent  symptoms  of  the  inflammatory  disease — constipation. 
And  likewise,  by  such  clearance,  they  favour  the  action  of  other  medi- 
cines. They  deplete  ;  by  causing  an  increase  of  mucous  exhalation  from 
the  lining  membrane  of  the  bowels.  They  may  exert  a  derivant  effect 
in  favour  of  the  inflaming  part,  by  bringing  an  unusual  amount  of  blood 
to  the  intestinal  canal.  They  are  further  of  use  by  opposing  assimilation, 
and  thereby  cutting  off  from  the  circulation  its  nutritious  supply  ;  thus 
tending  to  maintain  the  wished-for  depression  of  system.  During  de- 
cline of  the  inflammatory  process,  they  may  be  still  of  use — if  not  contra- 
indicated  by  general  debility — by  favouring  absorption  in  general,  and 
consequently  hastening  the  disappearance  of  redundant  product. 

They  are  especially  of  service  in  affections  of  the  head ;  having  a 
marked  derivant  effect  on  the  brain,  as  well  as  on  the  upper  parts  of 
the  body  in  general.  The  pallor  of  the  countenance  which  follows  pur- 
gation is  familiar  to  all ;  as  also  the  lightness  and  giddiness  of  the  head 
which  are  apt  to  ensue.  On  the  other  hand,  there  are  cases  in  which 
purgatives  cannot  but  prove  injurioas ;  as  in  compound  and  comminuted 
fractures,  where  total  absence  of  motion  is  by  far  the  most  important 
part  of  the  treatment ;  in  inflammatory  affections  of  the  bowels,  abdo- 
minal cavity,  or  bladder — when,  by  determining  blood  to  the  affected 
part  or  its  neighourhood,  as  well  as  by  directly  or  indirectly  stimulating 
its  function,  they  are  more  calculated  to  cause  aggravation  than  decline 
of  the  disease ;  and  in  injirries  of  the  spine,  when  from  the  first  there  is 
intolerance  of  all  spoliative  remedies. 

Purgatives  are  given,  at  first,  usually  of  a  drastic  and  searching 
nature ;  afterwards  simple,  saline,  and  alterative  ;  their  object  being,  first 
to  evacuate  thoroughly,  as  well  as  to  promote  copious  secretion,  especially 
from  the  liver ;  afterwards  merely  to  keep  up  moderate  exlialation  from 
the  mucous  membrane.  If  need  be,  they  may  be  assisted  by  enemata. 
Or  these  may  sometimes  occupy  their  place ;  when  the  stomach  proves 
especially  resentful  of  intrusion. 

In  some  cases  Emetics  are  useful,  at  the  outset ;  producing  temporary 
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collapse  with  depression,  clearing  the  stomach,  encouraging  secretion 
from  the  liver,  interrupting  assimilation,  and  favouring  perspiration  ; 
also  as  auxiliaries  to  expectoration,  they  may  prove  highly  advantageous 
— as  in  croup.  Remedies  of  this  class  are  of  course  inexpedient,  when 
there  already  exists  marked  determination  of  blood  to  the  head  ;  the 
effort  of  vomiting  would  then  be  dangerous.  On  the  other  hand,  they 
may  be  expected  to  prove  especially  beneficial  in  those  inflammatory 
affections  which  are  preceded  and  accompanied  by  obvious  biliary  and 
stomachic  derangement.  In  many  cases  of  erysipelas,  for  example,  there 
is  no  better  commencement  of  the  treatment  than  full  and  free  emesis. 

Mercury. — ^The  mercurial  is  often  the  preferable  form  of  purge  at  the 
outset  of  treatment — calomel  or  blue  pill,  followed  by  jalap,  scammony, 
or  colocynth,  for  example ;  causing  copious  exhalation  from  the  intestinal 
mucous  membrane,  promoting  a  free  flow  of  bile,  and  tending  to  lower 
the  febrile  increase  of  temperature.  But  it  is  not  as  a  purgative  that  mer- 
cury is  truly  antiphlogistic.  "We  do  not  desire  that  it  shall  pass  quickly 
through,  but  rather  that  it  should  tarry  in  the  primce  vice,  so  that  it  may 
be  absorbed  thence  into  the  system,  and  lay  hold  of  this,  exerting  on  it  a 
specific  effect ;  the  systemic  seizure,  when  complete,  being  usually  indi- 
cated by  foetor  of  the  breath,  tenderness  of  the  gums,  and  rawness  of  the 
mouth,  which,  if  the  introduction  of  the  mineral  be  continued,  advances 
to  complete  sahv^ation.  But  as  it  was  not  the  purgation,  so  is  it  not  the 
mere  salivation  wMch  we  usually  desire.  Mercury,  gradually  introduced 
into  the  system,  seems  to  exert  a  special  effect  on  the  texture  of  the  part, 
in  regard  to  the  inflammatory  cell-proliferation  ;  perhaps  limiting,  or 
sometimes  even  preventing,  this  ;  most  certainly  favouring  its  disappear- 
ance by  absorption.  This  is  what  we  want ;  and  affection  of  the  gums 
is  not  of  itself  valuable,  but  only  as  shewing  that  impregnation  of  the 
system  by  the  mineral  is  so  far  advanced  as  to  be  equal  to  the  effecting 
of  its  truly  antiphlogistic  results. 

From  its  effect  on  texture,  as  an  "  alterative,"  it  is  very  plain  how 
valuable  must  be  the  administration  of  mercury  iu  all  inflammatory 
affections  of  important  iaternal  organs,  whose  functions  must  suffer  by 
any  considerable  change  of  structure,  however  temporary ;  and  also  when 
texture  is  extremely  dehcate — even  slight  organic  change  producing  much 
disorder,  and  hard  to  be  recovered  from — as  in  the  choroid.  When 
such  parts  are  inflaming,  we  give  mercury  with  eagerness  ;  desirous  that 
its  constitutional  effect  should  be  both  speedy  and  complete.  But  he  is 
a  sadly  thoughtless  and  reprehensible  practitioner,  who  throws  in  mercury 
with  a  loose  and  careless  hand  for  inflammatory  affections  in  general — 
real  or  supposed  ;  regardless  of  the  risk  thereby  encoimtered  of  hopeless 
ruin  to  the  system,  at  no  very  distant  date. 

The  common  form  of  exhibition  is  calomel ;  usually  combined  with 
opium,  in  the  form  of  pill ;  one,  two,  or  at  most  three  grains  of  the 
former,  with  a  quarter  or  half  a  grain  of  the  latter  ;  repeated  every  hour, 
or  every  second,  third,  fourth,  fifth,  sixth,  or  tenth  horn*,  according  to 
the  haste  with  which  we  desire  to  affect  the  system.  The  opium  pre- 
vents the  mercury  from  acting  as  a  purge,  and  insures  its  absorption ; 
while  itself  has  a  beneficially  sedative  result.  In  accordance  with  a 
laudable  desire  to  obtain  the  constitutional  effect  at  the  least  possible 
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cost  of  mercuiy,  it  has  been  proposed  to  give  calomel  in  very  minute 
doses,  often  repeated  ;  as  the  twelfth  of  a  grain  every  hour  ;  absorption 
being  supposed  to  take  place  very  readily  and  fully  from  minute  doses 
— as  is  exemplified  in  the  internal  use  of  arsenic.  Such  caution  is  much 
to  be  commended  ;  and  such  doses  are  quite  allowable,  in  cases  of  no 
great  urgency,  either  as  regards  intensity  of  disease  or  importance  of  tex- 
ture involved  ;  but  the  old-established  and  well-tried  dose,  as  above 
stated,  is  more  trustworthy  in  the  true  inflammatory  emergency.  Should 
calomel  and  opium  be  found  to  disagree,  a  convenient  substitute  may  be 
found  in  the  blue  pUl,  Plummer's  pill,  or  hydrargyrum  cum  creta  with 
opium  or  Dover's  powder.  When  it  is  desirable  to  aff'ect  the  system 
with  extreme  rapidity,  or  when  the  ordinary  mode  of  exhibition  is  pecu- 
Harly  tardy,  or  resented  by  the  stomach  and  bowels,  the  desired  result 
may  be  accelerated  by  rubbing  in  or  applying  on  lint  a  mercurial  oint- 
ment or  liniment  on  the  abdomen,  the  inside  of  the  thighs,  in  the  axillae, 
or  over  the  part  affected.  The  mercurial  vapour  bath  for  local  or  general 
appHcation  will  be  found  very  serviceable  where  warmth  and  moisture 
to  create  cutaneous  determination  are  thought  desirable. 

We  cease  to  give  mercury  when  the  gums  have  been  "  touched,"  as 
the  ordinary  phrase  is  ;  shewing  the  attainment  to  systemic  seizure.  We 
recognise  that  this  result  is  about  to  be  reached,  from  the  foetor  of  the 
breath  and  the  tumescence  of  the  gums,  behind  the  upper  incisor  teeth 
and  molars,  both  upper  and  lower.  Or  we  may  often  stop  at  a  still 
earKer  period;  the  symptoms  which  demanded  it  having  satisfactorily 
given  way.  Should  the  disease,  on  the  contrary,  prove  obstinate,  even 
after  affection  of  the  mouth,  the  mercury  may  be  cautiously  continued, 
in  diminished  dose,  so  as  to  maintain  ptyalism,  until  recedence  or  change 
in  the  symptoms  occur ;  but,  in  no  case  is  full,  far  less  sustained,  saliva- 
tion at  all  necessary. 

Before  enjoining  its  administration,  it  is  always  well  to  inquire  as  to 
the  existence  or  not  of  idiosyncrasy  regarding  it ;  whether  the  patient  is 
easily  affected,  or  otherwise ;  whether  liable  to  the  troublesome  eczema 
mercuriale,  or  to  the  dangerous  erethismus. 

In  head  cases  we  may  often  advantageously  carry  the  use  of  the  mer- 
curial as  a  purgative  into  its  constitutional  effect.  In  such  circumstances, 
at  all  events,  no  opium  must  be  given  with  it. 

Should  mercury  both  gripe  and  threaten  to  purge,  notwithstanding 
combination  with  opium  or  hyoscyamus,  it  is  well  that  the  doses  be  given 
in  some  bulky  aromatic  vehicle.  In  non-inflammatory  cases — as  certain 
forms  of  the  venereal  disease — such  disagreeable  tendencies  are  readily 
avoided  by  giving  the  mercury  immediately  after  the  ordinary  meals. 

Locally,  mercury  is  of  use ;  in  the  form  of  plaster  or  ointment, 
applied  to  the  part  affected.  But  the  proper  time  for  its  employment 
IS  later  than  that  of  the  internal  exhibition.  It  is  meet  to  oppose,  not 
the  disease  itself,  but  rather  the  changes  in  texture  which  have  resulted. 
All  acuteness  of  disease  must  have  been  previously  subdued  by  earHer  and 
more  appropriate  remedies ;  and  then  mercurial  inunction,  by  its  local 
stimulant  effect,  rather  than  from  systemic  absorption,  may  rouse  and 
regulate  absorption,  so  that  abnormal  product  may  bo  removed  and  the 
normal  condition  of  texture  restored.  But,  at  an  earHer  period,  the  same 
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application,  now  so  beneficial,  will  surely  aggravate  the  disease  and  tlie 
changes  of  structure  to  which  it  tends. 

Opmm  we  have  already  seen  to  be  of  use  combined  with  mercury; 
as  an  auxiliary  towards  the  constitutional  effect  of  the  latter  remedy. 
Its  own  direct  influence  is  also  favoiu-able.  But  it  must  not  go  in  the  fore- 
front. Given  before  loss  of  blood,  or  other  true  antiphlogistics,  it  further 
dries  up  general  secretion,  seems  to  increase  vascular  disorder,  and  aggra- 
vates the  inflammatory  symptoms,  both  general  and  local,  especially  the 
former ;  not  unfrequently  inducing  alarming  dehrium.  Whereas,  when 
occupying  a  secondary  place,  by  being  given  at  a  later  period,  the  seda- 
tive effect  on  the  circulation  is  maintained ;  the  general  nervous  system 
is  soothed  ;  pain  in  the  inflaming  part  is  assuaged  ;  and  with  the  combi- 
nation of  mercury,  ipecacuanha,  or  antimony,  secretion  is  not  opposed. 
The  patient,  previously  tossed  on  a  sleepless  couch,  sinks  into  a  profound 
slumber,  and  awakes  soothed  and  refreshed ;  with  a  soft,  moist  skin ;  and 
with  his  troubles,  both  local  and  general,  wondrously  abated.  After  severe 
bleeding,  we  have  already  seen  how  a  full  opiate  is  of  much  service,  in 
allaying  or  altogether  preventing  nervous  reaction.  But,  when  much 
blood  has  been  lost,  the  dose  of  opium,  although  full,  and  perhaps  often 
repeated,  should  always  be  guarded.  Soothing  is  ■wished,  not  thorough 
narcotism.    This  is  particularly  true  in  old  people  and  children. 

Let  it  not  be  supposed  that  when  opium  is  given  by  the  rectum,  a 
much  larger  dose  is  necessary  than  when  administered  by  the  mouth. 
The  dose  should  be  the  same  ;  certainly  not  greater.  Its  absorption  may 
be  as  speedy  and  complete  by  the  mucous  membrane  of  the  lower  bowel, 
as  by  that  of  the  stomach ;  perhaps  more  so  ;  seeing  that,  as  Dupuytren 
has  observed,  the  function  of  digestion  may  interfere  obstructively  in  the 
one  case,  but  cannot  in  the  other.  It  is,  of  course,  assumed  that  the 
lower  bowel  is  free  from  fseculent  accumulation,  and  that  the  fluid  opiate 
is  brought  into  and  retained  in  direct  and  general  contact  with  the  lining 
membrane  within  the  sphincter. 

During  inflammatory  affections  of  internal  parts,  attended  with  excru- 
ciating pain — as  in  peritonitis — opium  must  be  given  in  larger  doses 
than  usual,  and  oftener  repeated  :  there  is  a  tolerance  of  the  remedy 
created  by  the  disease  :  and,  besides,  such  pain  must  be  subdued  at  all 
hazards,  otherwise  it  will  inevitably  exhaust  the  powers  of  life. 

In  such  cases,  it  may  be  given  alone ;  its  anodyne  effect  being  the 
paramount  indication.  But,  for  ordinary  antiphlogistic  purposes,  it  is 
combined  with  mercury,  antimony,  or  other  auxiliaries,  so  as  to  avoid 
the  disadvantageous  tendency  to  arrested  secretion  which  is  otherwise  apt 
to  occur. 

In  inflammatory  affections  of  the  brain  or  its  envelopes,  or  when 
these  important  parts  threaten  to  become  secondarily  involved,  opium 
must  be  either  abstained  from,  or  given  cautiously  in  combination ;  lest 
it  induce  determination  of  blood  to  the  head.  If  altogether  disused,  its 
place  may  be  occupied  by  conium,  wliich  has  a  directly  opposite  effect 
in  regard  to  the  cranial  contents.  If  employed,  let  it  be  combined  with 
antimony ;  and  let  it  be  given  watchfully,  with  the  head  well  raised  and 
kept  cool.  Such  antimonial  combination  is  extremely  useful  in  all  cases 
of  cerebral  excitement,  which  we  are  very  anxious  to  subdue,  and 
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against  which  wo  aie  afraid  to  employ  opium  alone  and  unmodified  in  its 
effects.^ 

Antimony  is  a  valuable  antiphlogistic  ;  usually  given  in  the  form  of 
potassio-tartrate  or  tartarizod  antimony.  Its  effect  varies  according  to  the 
amount  of  dose.  An  aqueous  solution,  containing  a  sixtli,  or  eighth  of 
a  grain,  repeated  every  two  hours,  will  produce  diaphoresis  j  overcoming 
the  arid  state  of  the  skin,  and  undoing  one  of  the  most  characteristic 
symptoms  of  inflammatory  fever. 

A  quai-ter  of  a  grain,  similarly  repeated,  not  only  proves  diaphoretic, 
but  also  nauseates,  and  exerts  a  sedative  influence  on  the  general  circula- 
tion, and  that  independently  of  previous  loss  of  blood.  Of  course,  it 
will  prove  a  more  powerfully  depressing  agent  when  bloodletting  has  been 
premised ;  but  it  is  important  to  bear  in  mind,  that  such  precedence  is 
not  so  necessary  to  its  antiphlogistic  effect,  as  in  the  case  of  opium. 
Consequently,  in  many  inflammatory  affections,  neither  themselves  very 
intense  nor  seated  in  important  parts,  antimony,  single-handed,  may 
effect  the  desired  depression;  leaving  the  veins  unbereft  of  their  all- 
important  contents. 

In  the  dose  of  from  half  a  grain  to  a  grain,  repeated  every  two  hours, 
a  still  more  truly  antiphlogistic  influence,  resembling  the  mercurial, 
seems  to  be  exerted ;  modifying  the  constitution  of  the  blood,  limiting 
local  organic  change,  favouring  absorption,  and  so  tending  to  restore 
normal  texture  and  function.   And  this  effect  seems  to  be  most  distinctly 
shewn  in  inflammatory  affections  of  internal  organs.    Thus  employed, 
antimony  is  not  a  mere  duphcate  of  mercury.    The  debilitating  effects 
of  calomel — when  sakelessly  given — are  insidious,  protracted,  and  bode 
evil  for  the  future ;  those  of  antimony,  though  producing  far  more  de- 
pression and  debility,  are  only  temporary.   Mercury  having  done  its  stipu- 
lated work,  tends  to  leave  enfeebling  effects  for  some  weeks  to  come  ; 
antimony,  on  the  contrary,  where  almost  poisonous  effects  have  been  pro- 
duced, takes  its  leave  at  once,  and  is  heard  of  no  more.    When,  there- 
fore, a  case  occurs  in  which  either  medicine  may  seem  to  be  equally  able 
to  relieve  the  part  effectually,  antimony  is  decidedly  preferable.  Again, 
both  may  be  advisable  remedies  in  the  same  disease ;  each  employed  at 
its  own  appropriate  period  of  the  case.    Thus,  in  meningitis  following 
injuries  of  the  head,  full  doses  of  antimony  are  most  likely  to  relieve  in  the 
early  stage,  while  the  morbid  excitement  is  recent  and  in  progress  ;  and  at 
a  more  advanced  period,  when  inflammatory  results  are  to  be  dealt  with, 
greater  reliance  may  be  placed  in  the  effect  of  mercury.    For,  as  for- 
merly stated,  this  seems  not  only  to  favour  absorption  of  recent  and  fluid 
product,  but  also  to  be  capable  of  undoing  that  which  is  of  older  date, 
and  some  way  advanced  in  organization ;  softening  it,  and  so  fitting  it  to 
be  taken  away  by  absorption. 

In  this  country,  the  doses  of  antimony  seldom  range  higher  than 
those  abeady  specified ;  but,  on  the  Continent,  when  given  as  a  contra- 

*  Dr.  Graves'  well-known  formula  is  as  follows  : — 

5"   Tart,  antimonii       .  .  .       Gr.  iv. 

Tinct.  oi)ii  ....  5i. 
Mixt.  camphorae,    .  ,  ,  §viij 

Sig. — A  table  spoonful  every  two  hours. 
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stimulant,  ten  grains  ajid  more  at  each  dose,  repeated  when  required,  is 
not  mifrequontly  indulged  in.  It  remains  to  Le  sliewn,  however,  whether 
such  heroic  measures  are  in  any  respects  superior  to  the  ordinary  mode 
and  amount  of  administration. 

Aconite  is  a  powerful  antiphlogistic.  It  tends  to  relieve  by  cuta- 
neous and  other  secretions.  But  its  most  important  effect  is  to  lower 
the  heart's  action  and  general  circulation.  In  tliis  respect,  indeed,  it 
is  perhaps  the  most  simple  and  yet  the  most  powerful  of  sedatives. 
Large  doses  are  anodyne,  and  antineuralgic  ;  hut  they  are  unsafe,  and 
requii-e  great  watclifulness  ;  and,  antiphlogistically,  they  are  unnecessary. 
Small  doses — such  as  half  a  drop,  or  a  quarter  of  a  drop,  of  the  strong 
tincture,  in  aqueous  solution,  repeated  every  hour,  every  half  hour,  or 
every  two  hours — are  quite  safe,  and  are  truly  antiphlogistic.  Often, 
under  their  use,  the  pulse  will  be  found  to  come  down  even  rapidly ; 
the  other  febrile  symptoms  at  the  same  time  giving  way. 

Aconite,  probably,  has  not  the  same  powerful  influence  on  the  consti- 
tution of  the  blood  and  part  affected,  as  antimony  or  mercury  j  but  it  may 
well  take  the  place  of  either,  in  dealing  with  inflammatory  fever,  when 
structural  change  has  not  advanced,  and  when — as  in  common  external 
affections — the  texture  involved  is  not  important. 

Lately,  the  Veratrum  viride,  in  doses  of  four  drops  of  the  tincture, 
has  obtained  much  repute  as  an  arterial  sedative. 

Belladonna,  too,  is  anodyne  and  antiphlogistic  ;  and,  as  such,  may  be 
given  in  small  doses.  As  an  opponent  of  erysipelas,  it  enjoys  a  con- 
siderable reputation. 

ColcMcum,  also  inducing  a  sedative  effect  on  the  circulation,  and 
tending  to  cause  increased  exhalation  from  the  mucous  membrane  of 
the  bowels,  as  well  as  very  marked  increase  of  secretion  from  both  the 
liver  and  the  kidneys,  is  plainly  qualified  to  prove  highly  available  as 
an  antiphlogistic.  In  full  doses,  continued,  it  is  supposed  to  exert  a 
specific  effect  on  the  part ;  freeing  it  from  imjDending  change  of  stnic- 
ture,  as  do  mercury  and  antimony.  Being  further  endowed  with  the 
property  of  eliminating  urea  from  the  system,  by  its  agency  on  the 
kidneys,  it  is  especially  appropriate  to  inflammatory  affections  of  a 
rheumatic  origin  and  character.  The  wine  of  the  seeds,  cautiously  com- 
menced, and  steadily  increased,  is  the  favourite  form  of  the  remedy.  Its 
administration  must  be  stopped  as  soon  as  it  occasions  severe  griping,  with 
diarrhoea  or  dysenteric  symptoms. 

Diuretics  in  general,  by  their  evacuant  effect,  may  be  classed  among 
the  not  unimportant  antiphlogistics ;  especially  their  simplest  forms  ; 
nitrate  of  potass,  bitartrate  of  potass,  sweet  spirits  of  nitre,  acid  and 
alkaline  drinks,  etc.  They  of  course  are  unsuitable,  when  the  secret- 
ing organ,  the  Iddney,  happens  to  be  the  seat  of  the  inflammatory  dis- 
order ;  for,  by  their  use  under  such  chcumstances,  the  paramount  indica- 
tion of  obtaining  rest,  actual  or  comparative,  for  the  affected  part,  would 
be  plainly  contravened. 

Saline  Medicines — the  carbonates  of  potass  and  soda,  nitrate  of 
potass,  sulphate  of  soda,  tartrate  of  potass  and  soda,  bitartrate  of  potass, 
etc. — are  useful  as  cooling  draughts,  promoters  of  perspiration,  diuretics, 
and  adjuvants  to  secretion  from  the  intestinal  mucous  membrane  j  and, 
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besides,  they  are  supposed,  not  without  reason,  to  exert  a  special  action 
on  the  blood.  In  consequence  of  the  solvent  power  wliich  they  possess 
over  fibrin,  tliey  may  afiect  salutarily  the  abnormal  amount  of  that  con- 
stituent in  inflammatory  blood  ;  "  and  they  may  prevent  or  destroy  the 
aggregation  of  the  corpuscles,  and  consequently  their  tendency  to  separate 
fi-om  the  fibrin,  and  to  accumulate  in  the  minute  vessels."  * 

In  this  way,  for  example,  the  good  effects  of  large  and  continued 
doses  of  niti'e  in  acute  rheumatism  may  be  accounted  for  ;  the  excess  of 
fibrin,  with  tendency  to  formation  of  the  buffy  coat  in  blood  extracted, 
being  peciTharly  manifested  in  that  affection. 

Antiphlogistic  Regimen  is  not  the  least  essential  part  of  the  treat- 
ment. It  comprehends,  l.—Diet.  This  is  to  be  given  but  sparingly, 
and  invariably  of  a  non-nutritious  character,  so  long  as  the  brunt  of  the 
attack  remains  unbroken  ;  and,  even  then,  return  to  more  generous  food 
must  be  gradual  and  cautious.  In  general,  loss  of  appetite  and  loathing 
of  food  are  tolerably  prominent  during  the  inflammatory  progress  ;  it  is 
during  the  period  of  decline  that  precaution  is  necessary,  in  denying 
the  returning  appetite,  or  deceiving  it  by  unproductive  materials.  A 
hearty  meal,  untimeously  indulged  in,  has  often  reinduced  all  the  mis- 
chief. Drink  should  be  bland,  simple,  and  cooling ;  given  often  and  in 
small  quantities,  rather  than  in  copious  draughts.  Ice,  iced  water,  soda, 
potash,  lime,  or  hthia  water,  lemonade  or  ginger-beer,  may  be  permitted 
as  preferred.  Acidulous  drinks  are  to  some  the  most  refreshing;  and  of 
these  it  is  well  to  have  some  variety,  as  the  most  palatable  is  apt  to  become 
distasteful  after  a  time.  Dilute  solutions  of  nitrate  of  potass,  and  of  the 
alkalies  combined  with  vegetable  acids,  are  not  only  grateful,  especially 
if  effervescent,  to  the  parched  mouth,  but  likewise  relieve  the  fevered 
system  by  favouring  secretion — therefore  not  unjustly  termed  Eefri- 
gerants.  And,  besides,  we  have  just  seen  that  they  may  play  an  im- 
portant part  as  correctives  of  the  blood.  2. — Rest  of  the  body,  with 
quietude  of  mind,  is  plainly  an  important  indication,  and  ought  to  be 
fulfilled  so  far  as  circumstances  will  allow.  Eestlessness  and  jactitation 
are  symptoms  of  the  constitutional  disorder,  as  also  tendency  to  apprehen- 
sion, anxiety,  and  general  disquietude  of  mind  ;  and  consequently  are  to 
a  certain  extent  inevitable.  The  general  antiphlogistic  management,  by 
removing  their  cause,  is  the  most  effectual  means  of  removing  them ; 
but  some  time  is  neccessary  for  this ;  and,  in  the  meantime,  much  may 
be  done  by  many  little  attentions  on  the  part  of  the  attendants. — 3.  Air. 
Wlien  it  is  remembered  how  essential  is  a  free  supply  of  good  air  to  the 
maintenance  of  a  healthy  state  of  the  blood,  and  how  imperfect  aeration 
leads  to  obstruction  of  the  capillaries,  systemic  as  well  as  pulmonary,  the 
necessity,  during  the  progress  of  the  inflammatory  disorder,  for  due 
ventilation  of  the  sick-chamber,  as  also  of  the  bedclothes,  bedding,  and 
utensils  for  receiving  excreta,  becomes  very  appai'ent. 

Local  Treatment. 

— To  procure  as  complete  rest  of  the  inflaming  part  as  circuni- 
etances  will  possibly  permit,  should  be  the  first  care  of  the  surgeon ;  and 

•  Hewson's  Works,  edited  by  Gulliver,  Lond.,  1846  (Sydenham  Society),  p.  41. 
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to  maintain  it  undisturbed,  his  efforts  should  be  directed  throughout  the 
whole  period  of  treatment.  Thus  he  avails  himself  of  an  important 
advantage  which  he  has  over  tlie  physician.  In  surgical  inflammatory 
affections,  of  external  parts,  this  valuable  indication  may  be  often  com- 
pletely fulfilled ;  while  it  can  be  effected  but  partially,  if  at  all,  in  the 
case  of  an  internal  organ — as  the  heart,  lungs,  or  kidney.  Place  an  in- 
flaming joint  in  a  state  of  rest,  so  soon  as  you  are  called ;  maintain  its 
immtmity  from  motion  undisturbed,  by  splints  or  othermse  ;  and  you  will 
not  require  to  take  largely  from  the  remainder  of  the  antiphlogistic  cata- 
logue. Whereas,  permit  its  play,  voluntary  and  involuntary,  to  remain 
uncontrolled;  and  leeches,  cuppings,  blisters,  time,  may  be  all  freely 
expended,  without  securing  an  equally  satisfactory  result. 

Position. — Not  only  should  the  part  be  put  and  kept  at  rest ;  it 
should  also  be  placed  and  maintained  in  such  a  position  as  to  favour  the 
antiphlogistic  result.  The  knee,  for  instance,  is  bent ;  so  as  to  relax  the 
muscles  implicated ;  thereby  relieving  tension,  and  diminishing  the 
risk  of  involuntary  spasmodic  movement.  At  the  same  time,  the  limb 
is  elevated ;  in  order  to  favour  venous  return,  and  retard  the  arterial 
influx. 

Oold. — With  some  it  is  still  an  unsettled  point,  whether  heat  or  cold 
be  the  preferable  application  to  an  inflaming  part ;  the  question  being 
usually  left  open,  to  be  determined  either  by  chance  or  by  the  feelings 
of  the  patient.  Heat  and  cold  are  both  valuable ;  but  each  has  its  appro- 
priate period  for  use ;  and  either,  employed  out  of  its  own  proper  time 
and  place,  will  generally  do  harm  Cold  acts  by  producing  contraction 
of  the  arterial  trunks  supplying  the  irritated  part,  as  also  by  diminish- 
ing the  vital  changes  in  the  cell  elements  of  the  part,  so  constituting 
the  determining  essentials  of  the  inflammatory  process.  The  virtue  of 
cold  is  therefore  chiefly  as  a  prophylactic ;  diligently  and  carefully  em- 
ployed during  the  period  of  incubation.  Thus,  after  the  infliction  of  an 
incised  wound,  we  are  anxiou.s  to  prevent  inflammatory  access,  or  at  least 
to  retard  and  limit  its  invasion ;  and,  with  this  view,  we  have  recourse 
to  the  continued  apphcation  of  cold,  in  the  manner  formerly  described. 
Should  we  succeed  in  averting  the  inflammatory  process  altogether,  we 
gradually  cease  from  the  application.  Should  the  inflammatory  process 
fairly  set  in,  notwithstanding  our  efforts  to  the  contrary,  it  is  equally  our 
duty  to  desist ;  the  time  appropriate  for  cold  has  passed,  and  if  its  use  be 
persevered  in  harm  will  follow.  It  then  acts  as  an  irritant,  and  by  pro- 
moting contraction  of  the  parenchyma,  favours  tension  and  consequent 
aggravation.  And,  during  further  progress  of  the  disease,  it  must,  by  its 
directly  sedative  influence,  depress  vital  power  in  the  part ;  so  favoming 
the  destructive  results — suppuration,  ulceration,  and  gangrene.  During 
the  inflammatory  progress,  indeed,  it  may  induce,  or  seem  to  induce, 
abatement  of  one  symptom — the  heat ;  it  may  also,  by  its  sedative  action, 
assuage  the  perverted  function  of  the  nerves ;  but,  in  all  other  respects, 
the  part  can  scarcely  fail  to  sustain  injury  by  it. 

While  diligent  in  its  use,  therefore,  during  incubation,  we  usually 
desist  from  it  when  the  inflammatory  process  fairly  begins  to  get  the 
ascendency ;  the  cessation  not  abrupt,  however,  but  gradual ;  from  cold 
to  cool,  from  cool  to  tepid,  from  tepid  to  warm,  from  warm  to  hot  j  other- 
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wise,  the  second  or  reactive  effect  of  cold  is  inevitably  produced.  Pro- 
phylactically,  it  is  its  first  or  sedative  effect  which  we  desire  to  maintain. 
And  when  departing  from  this,  its  fitting  time  having  elapsed,  we  should 
bewai-e  of  inducing  the  second  effect,  which,  instead  of  opposing,  favours 
the  inflammatory  onset. 

Wlien  disease  has  fully  subsided,  and  excess  of  product  has  greatly  dis- 
appeared— the  part  still,  however,  remaining  weak,  lax,  and  swoln,  with 
its  blood-vessels  in  a  congested  condition — cold  again  may  become  service- 
able. But  it  is  not  applied  with  intensity ;  otherwise,  vital  power  might 
be  still  further  reduced.  And  it  is  accompanied  by  mechanical  influ- 
ence ;  in  the  form  of  douche ;  producing  a  general  astringent  effect  on 
the  part,  stimulating  absorption  somewhat,  and  imparting  tone  to  both 
blood-vessels  and  parenchyma. 

Cold  thus  is  found  to  be  of  use  at  both  extremes  of  the  inflammatory 
process ;  just  before  its  accession,  and  subsequently  to  thorough  recession. 
But  during  its  crescent  course,  it  is  usually  unsuitable. 

To  such  general  rules,  however,  we  are  free  to  admit  that  there  are 
exceptions.  When,  for  example,  a  texture  of  great  deKcacy  is  under- 
going a  minor  and  recent  amount  of  the  inflammatory  process,  and  is 
threatened  thereby  with  change  of  structure  imperilling  its  function,  we 
may  feel  called  on  to  maintain  the  continuous  application  of  cold,  with  a 
view  to  checking  cell-proUferation  at  all  hazards. 

Heat  and  Moisture,  plainly  less  suitable  than  continuous  cold  during 
incubation,  are  ordinarily  preferable  during  inflammatory  progress.  They 
are  grateful  to  the  feeUngs  of  the  patient ;  and  by  soothing  nervous  ini- 
tability,  allay  the  sensations  of  pain,  heat,  and  tightness  to  some  extent. 
They  favour  dilatation  of  the  arteries,  hasten  on  cell-proliferation,  while 
at  the  same  time  they  relax,  and  promote  yielding  of  the  parenchyma, 
to  receive  the  inflammatory  products  accommodatingly.  The  vessels  are 
reheved  by  the  more  extended  congestion  j  and  yet  texture  is  not  incom- 
moded ;  there  is  no  tension,  and  consequently  no  increase  of  throbbing 
and  pain,  with  aggravation  of  the  disorder. 

It  is  very  obvious  how  thus  heat  and  moisture  tend  to  a  favourable 
result  during  the  crescent  process  ;  but  it  is  equally  clear  that,  at  a  sub- 
sequent period,  their  use  cannot  be  continued  without  disadvantage. 
For,  the  acute  change  over,  and  its  results  remaining,  that  which  tends  to 
maintain  proliferation,  as  well  as  the  dilated  condition  of  the  vessels,  and 
relaxation  of  the  surrounding  parts,  is  opposed  to  resolution  and  positively 
mjurious.  There  is  Uttle  doubt  that  protracted  inflammatory  disease, 
with  tedious  and  troublesome  suppuration,  is  often  attributable  solely  to 
mjudicious  continuance  of  poultices  and  fomentation. 

The  form  of  application  may  be  either  that  of  Epithem  or  Fomenta- 
tion. Ihe  latter  is  more  generally  available.  A  piece  of  flannel,  or 
sponge,  wrung  out  of  hot  water,  is  applied  as  warm  as  can  be  conveni- 
ently borne,  and  replaced  by  a  substitute  so  soon  as  the  heat  begins 
sensibly  to  abate.  This  is  continued  for  half  an  hour,  or  more ;  and  is 
repeated  at  longer  or  shorter  intervals,  as  circumstances  may  seem  to 
demand. 

It  is  well,  sometimes,  to  medicate  the  fomentation.  Chamomile 
flowers,  with  heads  of  poppy,  for  instance,  may  be  put  into  a  flannel  bag  ; 
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and  this  may  l)o  used  instead  of  tlie  common  flannel  or  sponge.  Tiie 
patient  may  be  inclined  to  place  more  faith  in  such  an  application,  than 
in  mere  hot  water ;  and,  besides,  positive  benefit  is  also  derivable  from 
the  anodyne  qualities  of  the  medication. 

When  the  inflammatory  process  is  superficial,  and  attended  witli 
much  pain  and  increase  of  sensibility,  warmth  and  moisture  may  be  still 
fiu'ther  medicated.  Thus,  in  some  forms  of  erythema,  and  especially  in 
inflammatory  affection  of  the  superficial  lymphatics  and  veins,  much  relief 
is  obtained  by  keeping  the  part  constantly  moistened  witli  a  boiled  solu- 
tion of  acetate  of  lead  and  opium ;  in  the  proportion  of  two  grains  of 
each  to  the  ounce  of  water.  Or  a  solution  of  belladonna  may  be  em- 
ployed. 

The  form  of  epithem  is  sometimes  inapplicable  ;  the  part  being  wholly 
intolerant  of  weight  and  pressure  ;  as  in  acute  affections  of  the  eye.  But, 
when  moderate  weight  is  not  objectionable,  ■  and  the  continued  applica- 
tion of  heat  and  moisture  is  desired,  the  ordinary  poultice  is  very  grate- 
ful in  many  cases ;  made  light  and  soft ;  free  from  grease,  and  all 
irritants,  actual  or  possible ;  and  renewed  as  often  as  maintenance  of 
sufficient  temperature  requires.  Nothing  is  more  suitable  for  an  inflamed 
ulcer,  for  a  forming  boil  or  abscess,  for  a  recent  cut  in.  erysipelas,  or  for 
a  sloughing  bruise.  There  are  many  cases,  on  the  other  hand,  in  which 
it  may  be  well  superseded,  by  a  more  elegant  and  convenient  substitute 
— lint,  folded  double,  or  quadruple  ;  dipped  in  warm  water ;  laid  on  the 
part ;  and  covered  by  a  larger  piece  of  oiled  silk  or  gutta-percha  web, 
which  retains  the  heat  and  moisture,  and  prevents  soiling  of  bed  and 
body  linen.  In  ordinary  inflaming  wounds,  for  example,  this  is  infinitely 
the  preferable  form  of  application  ;  more  easily  obtained  and  renewed 
than  the  common  poultice ;  less  odorous  ;  less  heavy  and  cumbrous ;  less 
apt  to  irritate  by  degeneration.  Or  the  texture  which  is  now  manufac- 
tured for  the  pu.rpose,  and  termed  epithem  or  sjJOJigio-jnline,  may  be 
employed.  Or  in  another  way  heat  and  moisture  may  be  used  ;  in  the 
form  of  steam,  as  recommended  by  Dr.  Macartney.  In  inflammatory 
affections  of  the  throat,  glottis,  and  larynx,  this  will  be  found  very  ser- 
viceable. 

Nitrate  of  Silver  has  two  modes  of  action  ;  according  to  the  severity 
of  its  apphcation.  1.  When  passed  lightly,  in  the  solid  form,  over 
an  inflaming  part  previously  moistened,  the  surface,  if  subsequently  ex- 
posed to  atmospheric  influence,  becomes  black,  dry,  and  hardened ;  and 
the  same  result  may  be  obtained  by  the  use  of  a  strong  solution.  At 
the  same  time,  a  mitigation  of  the  ordinary  s3anptoms  of  the  inflamma- 
tory process  is  almost  invariably  evinced  ;  if  the  disease  be  neither  very 
active  nor  advanced,  and  situated  not  deej)er  than  the  true  skin.  In 
simple  erythema  of  the  fingers,  for  instance,  often  nothing  more  is  re- 
quisite, except  local  rest  and  constitutional  care,  to  achieve  speedy  and 
satisfactory  resolution.  The  effect  is  plainly  sedatiA^e  and  antiphlogistic  ; 
acting  directly  on  the  part.  In  making  the  application,  care  should  be 
taken  to  include  not  only  the  whole  extent  of  the  inflaming  surface,  but 
a  margin  of  apparently  sound  tissue  besides. 

Iodine,  in  solution,  pencilled  frequently  on  the  part,  exerts  a  some- 
what similar  influence.    But,  on  the  whole,  it  is  probably  inferior  to  the 
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iiitrnte  of  silver,  as  a  direct  local  antiphlogistic  ;  although  it  may  be, 
under  some  circumstances,  a  very  convenient  substitute.  In  red  painful 
swellings  of  the  toes,  for  instance,  often  associated  with  irritable  corns  ; 
and  in  similar  affections  of  the  skin  at  the  roots  of  the  finger  nails,  so 
common  in  washer- women — the  external  use  of  iodine  seldom  leaves  any 
thing  to  be  desii-ed. 

Light  use  of  the  nitrate  of  silver  may  be  also  rendered  available,  in 
circumscribing  the  inflammatory  process  when  superficial  and  disposed 
to  spread — as  in  erythema  and  simple  erysipelas.  It  is  applied  in  sub- 
stance to  the  sound  skm,  about  two  inches  from  the  erythematous  border ; 
so  as  to  form  a  belt,  of  about  an  inch  in  breadth,  surrounding  the  ex- 
tending redness  on  all  sides  ;  or  opposing  it  only  on  that  side  towards 
which  we  particularly  wish  the  disease  should  not  spread.  In  very  many 
cases — other  suitable  means  being,  of  course,  not  neglected — the  disease 
advances  up  to  this  line  of  circumvallation ;  and,  failing  to  surmount  it, 
becomes  arrested  within  its  confines.  Care  must  be  taken,  however,  not 
to  produce  vesication  by  too  severe  an  application ;  otherwise,  the  efi"ect 
will  probably  be  to  hurry  on  extension  of  the  redness,  and  to  favour  its 
transgression  of  the  hmits  which  were  intended  to  fix  its  arrest. 

2.  Nitrate  of  silver  may  be  applied  firmly  and  long  enough  to  pro- 
duce vesication.  An  excellent  means  of  counter-irritation ;  but  plainly 
inapplicable  to  affections  of  the  very  surface  ;  as  to  them  it  must  prove 
a  direct  rather  than  a  counter-irritant.  The  milder  form  of  application 
cannot  be  employed  too  immediately,  as  regards  both  time  and  space  ; 
indeed,  the  earlier  and  more  direct  its  use,  the  more  likely  it  is  to  prove 
successful — its  effects  being  at  once  sedative  and  antiphlogistic.  The 
higher  dose,  however,  effects  a  plainly  contrary  result ;  as  the  occurrence 
of  vesication  abundantly  testifies. 

Pressure,  like  cold,  may  be  considered  rather  as  a  prophylactic, 
than  as  a  curative  agent  in  inflammatory  affections ;  if  employed  early 
and  carefully.  Yet  even  then  the  result  is  problematical.  It  is  quite 
possible  that  very  gentle,  accurate,  and  uniform  pressure  may  be  made 
on  a  part  about  to  be  inflamed,  so  as  to  prevent  the  first  vascular  change 
— determination  of  blood ;  or,  even  when  that  has  occurred,  it  may  pre- 
vent the  second — dilatation  and  distension  of  the  capillaries ;  and  thus 
the  establishment  of  the  vascular  element  of  the  inflammatory  process 
may  be,^  as  it  were,  mechanically  obstructed.  But  it  is  much  more  easy 
to  imagine,  that  pressure  is  not  so  skilfully  and  successfully  conducted ; 
that  the  texture  is  accordingly  irritated,  that  determination  to  and  subse- 
quent distension  of  the  capiUaries  do  consequently  take  place,  at  least  in 
part ;  that  the  inflammatory  process  does  begin,  the  prophylaxis  having 
signally  failed  ;  and  that  continuance  of  the  pressure  then  only  occasions 
a  worse  evil,  by  creating  much  tension,  and  so  greatly  aggravating  the 
disorder. 

The  time  for  the  safe  employment  of  pressure  is  after  declension  of 
the  disease  ;  change  of  structure,  sponginess  of  texture  from  inflammatory 
product,  and  congestion  only  remaining,  by  reason  of  resolution  being  as 
yet  incomplete.  Then  it  is  one  of  our  most  valued  and  efficient  means 
ot  stimulating  absorption,  removing  inflammatory  product,  and  support- 
ing the  vascular  walls.  Yet,  even  then,  its  use  must  bo  at  first  cautious  ; 
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lest  it  should  over-stimulato  tlae  entire  textiu-e,  and  induce  inflammatory 
reaccession.  It  is  applied  by  means  of  plaster,  splints,  special  compresses, 
or  simple  bandaging. 

Counter-irritation,  likewise,  is  seldom  to  be  employed  until  all  acute 
disease  bas  fully  subsided.  During  advance  of  the  inflammatory  pro- 
cess, as  yet  unbroken  by  suitable  means,  the  induction  of  a  new  one 
by  a  new  stimulus,  even  at  some  distance,  may  not  only  fail  to  afibrd  re- 
lief, but  also  aggravate  both  the  local  and  general  disorder.  The  ques- 
tion of  time,  therefore,  is  an  important  consideration.  Counter-irritation 
is  the  opponent  of  chronic  rather  than  of  acute  disease  ;  and  is  also  useful 
in  getting  rid  of  the  results  of  either.  Site,  too,  is  important.  Applied 
to  the  part  itself,  direct  irritation  and  acute  disease  are  induced  therein  ; 
an  occurrence  invariably  untoward,  unless  when  we  Avish  for  either  de- 
struction or  thorough  change  of  structure.  And  a  somewhat  similar 
result  is  likely  to  ensue,  if  the  application  be  made  in  the  too  immediate 
vicinity  of  the  part  afiected.  To  be  beneficial,  and  even  safe,  the  inflam- 
matory process  artificially  induced  must  be  at  some  distance  from  the 
site  of  the  original  disorder  ;  and  yet  not  too  far  removed,  otherAvise  the 
reflex  stimulation  it  is  intended  to  produce  on  the  vital  structures  and 
vessels  of  the  inflamed  part  may  fail  to  operate  sufficiently.  There  is  no 
more  valuable  remedial  agent  than  counter-irritation  ;  none  more  fre- 
quently employed,  with  the  best  results  ;  but  it  must  be  rightly  placed 
and  timed ;  not  too  soon,  not  too  near,  nor  yet  too  far  away. 

Exception  must  here  be  made  in  favour  of  counter-irritants  of  the 
gentlest  and  simplest  kind — the  rubefacient.  They  are  often  used  early, 
with  the  best  advantage.  A  warm  poultice,  or  fomentation,  or  even  a 
sinapism,  often  afi"ords  good  relief  at  the  very  outset  of  mild  inflammatory 
alfections  of  the  mucous  surfaces — in  the  throat,  for  example — before  its 
structure  has  undergone  any  great  modification, 

Eemembering  what  was  formerly  stated  in  regard  to  metastasis,  we 
can  readily  understand  the  mode  whereby  coimter-irritation  acts  benefi- 
cially on  an  inflaming  part.  Marked  determination  of  blood  is  produced 
to  the  skin,  which,  comparatively  unimportant  as  a  texture,  has  its  vital 
condition  so  modified  by  the  irritant  as  to  undergo  a  slight  and  manage- 
able amount  of  the  inflammatory  process  ;  and  commensiu'ately  we  find  the 
deep  part,  comparatively  important,  relieved  more  or  less  efi"ectually  from 
what  endangered  both  texture  and  function.  The  relief  is  analogous  to 
that  effected  by  direct  stimulation  of  the  motor  centi'es  of  the  nervi 
vasorum,  whereby  the  contraction  of  their  muscular  fibre  is  induced,  and 
the  quantity  of  blood  sent  to  the  inflaming  part  greatly  diminished ;  be- 
sides an  effect  through  the  nervous  system  is  produced  on  the  nutrition 
of  the  cell  structures  of  the  part,  whereby  cell-proliferation  is  checked. 

Counter-irritation  may  be  varied  in  grade,  form,  and  mode  of  appli- 
cation. 1.  Rubefacients  constitute  the  slightest  class  ;  and  are  simple 
counter-irritants.  Tliey  induce  a  slight  modification  of  the  nutrition  of 
a  large  extent  of  external  surface,  and  are  thereby  of  use  to  relieve  a 
somewhat  similar  condition  elsewhere ;  they  so  modify  textural  nutrition 
as  to  bring  blood  to  the  surface  and  retain  it  there,  but  do  not  induce 
further  change  of  structure  tlian  increased  collection  of  serosity  in  the 
tissues.    Moderate  heat,  mustard,  and  various  stimulating  embrocations. 
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may  be  noticed  as  lamiliav  examples.  Of  these,  the  mustard  is  jarobably 
the  most  frequently  employed  ;  in  the  form  of  epithem — termed  a  sina- 
pism, or  mustard  poultice  ;  made  by  spreading,  within  the  folds  of  fine 
flannel  or  mushn,  a  thick  layer  of  smooth  mustard  paste,  made  with 
vinegar,*  and  warmed  before  application.  It  is  kept  on  until  redness  is 
fully  established  in  the  skin ;  and,  for  this  purpose,  no  definite  period  can  be 
assigned,  as  the  quahty  of  mustard  varies  materially,  and  there  are  many 
individual  peculiarities  in  this  respect.  Some  patients  retain  such  appli- 
cations for  several  hours,  with  comparative  impunity  ;  while  to  others 
even  a  brief  contact  is  almost  wholly  intolerable.  In  children,  the  time 
of  their  appHcation  should  be  invariably  brief :  otherwise,  they  are  apt 
to  vesicate,  proving  more  than  mere  counter-irritants.  Indeed  they  may 
induce  even  gangrene,  when  imprudently  or  negligently  employed,  espe- 
cially in  the  aged  or  where  coma  is  present. 

An  excellent  rubefacient  has  been  brought  into  use  by  Dr.  Cor- 
rigan  ;  and  may  be  termed  a  minor  cautery.  "  A  thick  iron  wire 
shank,  of  about  two  inches  long,  is  inserted  in  a  small  wooden  handle  ; 
having  on  its  extremity,  which  is  sHghtly  ciirved,  a  disc  or  button  of 
iron,  a  quarter  of  an  inch  thick,  and  half  an  inch  in 
diameter  —  the  whole  instrument  being  only  about  six 
inches  in  length.  The  face  of  the  disc  for  application  is 
quite  flat."  A  small  brass  spirit-lamp  having  been  lit, 
the  button  is  held  over  the  flame  ;  "  keeping  the  fore- 
finger of  the  hand  holding  the  instrument,  at  the  distance 
of  about  half  an  inch  from  the  button.  As  soon  as  the 
finger  feels  uncomfortably  hot,  the  instrument  is  ready 
for  use ;  and  the  time  required  for  heating  it  to  this 
degree  is  only  about  a  quarter  of  a  minute."  Should 
no  spirit-lamp  be  at  hand  boiling  water  answers  quite  as 
well  Application  is  made  as  quickly  as  possible  ;  "  the 
skin  being  tapped  successively,  at  intervals  of  half  an  inch, 
over  the  whole  part  to  which  we  wish  to  apply  it ;  always 
taking  care  to  bring  the  flat  surface  of  the  disc  fairly  in 

contact  with  the  skin.  In 

the  course  of  a  quarter  of  an  hour,  or  sometimes  of  a 
very  few  minutes,  the  whole  skin  becomes  of  a  bright 
patient  feels  a  glow  of  heat  over  the  part."t 

The  simple  counter-irritants  are  adapted  to  the  milder  and  less  ad- 
vanced examples  of  the  inflammatory  process.  As  already  stated,  slight 
afi'ections  of  the  throat  and  air  passages  often  yield  readily  to  a  sinapism; 
assisted,  perhaps,  only  by  a  purge,  a  sweat,  and  temporary  starvation. 
As  a  general  rule,  however,  it  is  not  the  less  to  be  inculcated — in  regard 
to  the  higher  grades  of  the  inflammatory  process— that  even  the  simplest 

*  The  chemist  says  that  vinegar  is  no  good  solvent  of  the  principles  of  the  mus- 
tard which  by  combination  produce  the  essential  oil  on  which  its  irritant  eilect  de- 
pends ;  but  experience  assures  us  that  it  makes  a  most  efficient  sinapism.  Perhaps 
the  vinegar  itself  proves  irritant. 

t  Dublin  Hospital  Gazette,  1st  March  1846. 

Fig.  14,  Corrigan's  small  cautery,  for  rubefacient  counter-irritation  ;  shewTi  in  the 
!Wt  of  use. 


Fig.  14. 
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class  of  counter-iri'itauts  are  not  to  be  employed,  until  a  comparatively 
late  period  ;  when  all  activity  of  morbid  cTiange  has  been  fairly  subdued 
by  other  and  more  suitalile  means.  Nor  should  they  ever  be  used,  Avith- 
out  much  caution,  in  either  cliildrcn  or  adults  of  a  peculiarly  irritable 
habit ;  for,  in  the  latter,  they  are  apt  to  have  a  constitutional  effect,  the 
reverse  of  antiphlogistic  ;  and,  in  the  former,  it  is  possible  that  the  cure 
may  prove  worse  than  the  disease. 

Dry-ciqoping  may  be  ranked  among  the  simple  counter-irritants  ; 
that  is,  the  glasses  being  applied  in.  the  ordinary  way,  Imt  without  the 
use  of  the  scarificator.  Blood  is  brought  to  the  surface  and  there 
retained,  during  the  application,  as  well  as  for  some  time  afterwards. 
The  effect,  as  formerly  stated,  is  obviously  derivant ;  but,  besides,  the 
nutrition  of  the  tissues  is  temporarily  modilied,  and  if  the  glass  is  rudcjly 
rubbed  over  the  surface  very  considerable  irritation  is  produced. 

2.  Vesicants  both  counter-irritate  and  more  decidedly  and  permanently 
modify  nutrition  ;  not  only  bringing  blood  to  the  surface,  but  also  pro- 
ducing more  or  less  inflammatory  product  in  the  form  of  fibrinous  serosity 
collected  in  a  bleb  or  blister.  Heat  of  considerable  intensity ;  the  minor 
cautery,  applied  slowly  and  firmly ;  ammonia  ;  cantharides,  in  the  various 
forms  of  blistering  paper,  tissue,  and  liquid ;  nitrate  of  silver  rubbed 
hard  on  the  part,  till  pain  is  felt,  till  the  roots  of  the  hairs  look  blue, 
and  till  the  general  colour  of  the  skin  begins  to  change — are  familiar 
examples.  They  are  more  powerful  in  their  effects,  local  and  therefore 
reflex,  than  the  rubefacients ;  and,  consequently,  are  adapted  to  oppose  a 
higher  grade  of  disease.  Their  ef&cacy  is  especially  admitted  in  regard 
to  the  final  subjugation  of  inflammatory  affections  of  the  serous  and  s^'^no- 
vial  membranes.  Often,  under  their  use,  the  embers  of  acute  disease 
are  quickly  extinguished ;  and  inflammatory  product  in  internal  parts 
speedily  disappears. 

The  simple  form  of  the  cantharides  is  apt  to  irritate  the  kidneys ;  as 
evinced  by  strangury,  sometimes  severe.  In  affections  of  the  genito- 
urinary system,  therefore — more  especially  of  the  kidneys  themselves — we 
either  prefer  another  vesicant,  such  as  the  nitrate  of  silver,  or  employ 
the  cantharides  with  much  caution  ;  giving  copiously  bland  mucilaginous 
drinks,  and  using  one  of  the  "  telse  vesicatorise,"  rather  than  the  ordinary 
plaster.  These  profess  to  avoid  this  casualty,  and  often  keep  their 
promise.  If  very  rapid  vesication  be  desired,  ammonia  in  a  concentrated 
form,  or  boiling  water,  or  the  surface  of  a  smoothing  iron  removed  sud- 
denly from  boiling  water,  may  be  employed  ;  or  the  part  may  be  covered 
with  spirits  of  wine,  which  is  then  set  on  fu'e. 

3.  Supptirants  prove  still  more  highly  evacuant ;  by  setting  up  such  a 
degree  of  the  inflammatory  process  in  the  artificially  afiected  surface,  as 
to  establish  a  more  or  less  copious  and  persistent  discharge  of  pus.  An 
ordinary  blister  may  be  converted  into  tliis  class.  At  fii'st.,  it  discharges 
serosity.  Tins  becomes  less  in  quantity,  and  of  greater  consistence,  contain- 
ing a  certain  amount  of  fibrin  ;  and  at  length  it  dries  up,  the  part  recover- 
ing with  cuticular  desquamation.  The  inflammatory  process  has  passed 
gradually  away.  But  should  this  be  maintained,  cither  by  reapplication 
of  the  blistering  tissue,  or  by  the  use  of  some  other  irritant — as  tartar 
emetic,  cantharidine,  or  savine  ointment — the  serous  discharge  is  sue- 
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ceeded  by  a  purulent  secretion  ;  and  this  may  be  maintained  by  continu- 
ance of  the  stimulating  dressing.  _ 

Tartar  iJwie^/c— already  mentioned  as  an  antiphlogistic  remedy  when 
given  internally— is  also  of  service  in  altogether  another  way  as  a  local 
application ;  in  the  form  either  of  ointment  or  of  strong  solution.  Pus- 
tules form,  more  or  less  abimdantly  ;  usually  of  large  size,  and  acute.  But 
this  application,  though  capable  of  producing  much  counter-irntation,  has 
its  disadvantages.  The  pustules  do  not  always  appear  in  the  place  rubbed, 
and  where  they  are  wished,  but  often  at  some  distance,  doing  no  good, 
and  creating  a  great  deal  of  unnecessary  irritation — in  the  axilla,  for 
instance,  inSead  of  on  the  arm  or  side.  They  are  apt  to  be  scattered 
over  a  large  extent  of  surface  too  ;  not  concentrating  the  counter-irritant 
effect ;  and,  consequently,  comparatively  inefficient  on  the  seat  of  disease. 
Besides,  the  artificial  inflammatory  process  may  prove  excessive;  the 
pustules  enlarge  and  become  confluent ;  sloughing  may  occur,  and  extend ; 
and,  in  consequence,  the  counter-irritant  local  effect  may  be  merged  in 
general  excitement — an  event  not  atoned  for  by  absorption  of  the  anti- 
monial  into  the  system.  In  most  cases,  therefore,  we  prefer  a  more  mild 
and  manageable  agent. 

Groton  Oil,  pure,  or  diluted  with  some  simple  oil  and  coloured  to  pre- 
vent mistake—or,  better  still,  mixed  with  wax  so  as  to  form  an  oint- 
ment, or  with  liquor  potassae  or  ammonia  to  form  a  liniment — produces  a 
copious  eruption  of  minute  pustules,  which  cluster  closely  together, 
and  with  care  may  easily  enough  be  made  to  limit  themselves  to  the 
part  rubbed.  Its  effects  may  be  varied,  from  mild  to  grave,  according 
to  the  intensity  and  duration  of  its  use.  Nitrate  of  Silver,  too,  in 
addition  to  its  simple  antiphlogistic  and  vesicant  effects,  may  be  made 
of  pyogenic  virtue ;  an  ointment,  containing  ten  grains  to  the  ounce  of 
lard,  being  rubbed  upon  the  part.  Pustules  follow,  of  a  manageable  and 
efiicient  kind.  And  this  application  is  said  to  be  very  useful  in  the 
more  chronic  affections  of  the  synovial  apparatus  of  joints. 

A  Seton  affords  a  more  copious  and  constant  supply  of  purulent 
matter  than  do  any  of  the  pustular  agents.  It  consists  of  a  wound, 
chiefly  subiategumental,  kept  open  and  discharging  by  the  presence  of  a 
foreign  body  lodged  in  its  track.  The  integuments  are  pinched  up,  and 
transfixed  by  a  bistoury ;  or  by  a  broad  needle,  made  for  the  purpose. 
To  the  eye  of  the  needle,  ,  or  to  the  eye  of  an  ordinary  probe  which  is 
made  to  follow  withdrawal  of  the  bistoury,  a  ligature  is  attached ;  and 
to  the  Hgature  is  connected  a  skein  of  greasy  silk  or  cotton,  or  a  strip  of 
hnt,  intended  to  lodge  in  the  wound.  Poultices  and  fomentation  are 
applied  during  the  first  few  days,  until  free  suppuration  has  been  esta- 
bhshed ;  then  tepid  water  dressing,  protected  by  oiled  silk,  or  any  simple 
unctuous  dressing,  will  prove  a  convenient  substitute.  The  foreign  body 
is  moved  once  or  twice  a  day ;  so  as  to  favour  cleanliness,  by  preventing 
lodgment  of  discharge ;  and,  by  irritating,  to  keep  up  the  discharge's 
maintenance.  If  necessary,  it  may  be  smeared  with  some  stimulating 
ointment,  or  soaked  in  some  acrid  fluid,  to  refresh  the  inflammatory 
process  from  time  to  time. 

But,  instead  of  the  skein  of  silk  or  cotton,  it  is  in  general  much 
better  to  employ  a  caoutchouc  tape ;  which  is  to  be  had,  manufiictured 
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for  this  purpose,  of  various  dimensions.  By  absorbing  no  discharge,  it 
greatly  favours  cleanliness  and  absence  of  unpleasant  odour  ;  and,  besides, 
remains  long  entire,  and  does  not  require  the  painful  process  of  renewal. 
It  is  moved  to  a  side  once  or  twice  a  day,  wiped  and  simply  replaced. 
The  necessity  for  discharge  diminishing,  the  size  of  the  seton-tape  is  made 
proportionally  to  decrease ;  ultimately  the  last  tbin  shred  is  altogether 
withdi'awn,  and  its  track  encouraged  to  close. 

Sometimes,  in  the  case  of  large  setons  of  old  standing,  a  clump  of 
red,  vascular,  angry-loolcing  granulations  form,  at  one  or  other  extremity 
of  the  suppurating  track ;  giving  the  patient  much  annoyance,  by  pain 
and  irritation  ;  and  sometimes_  emitting  a  considerable  quantity  of  florid 
blood.  They  are  easily  got  rid  of,  without  removing  the  seton,  by  the 
stroke  of  a  knife  or  scissors  ;  or  by  the  appKcation  of  an  escharotic,  such  as 
the  potassa  fusa. 

An  Issue  may  be  established  either  by  the  knife  or  by  an  escharotic. 
In  tbe  former  case,  it  differs  from  the  seton  in  being  an  open  instead  of  a 
subintegumental  wound.  An  incision  is  made  ;  and,  to  prevent  its  heal- 
ing, and  to  insure  its  degeneration  into  a  suppurating  sore,  a  foreign  body, 
such  as  a  pea,  is  placed  between  the  margins,  and  retained  by  plaster  or 
bandage  ;  the  foreign  matter  of  course  varying  in  bulk,  according  to  the 
extent  of  the  wound,  and  the  amount  of  discharge  desired.  When  an 
escharotic  is  used,  it  may  be  either  potential  or  actual ;  the  former  is  the 
more  generally  employed ;  and  the  j)otassa  fusa  is,  on  the  Avhole,  most 
suitable.  It  may  be  rubbed  steadily  on  the  part,  until  destruction  of 
texture  is  effected  to  the  desired  extent.  Or  a  portion  is  laid  on,  and  retained 
by  plaster;  which,  at  the  same  time^  is  made  to  protect  the  surrounding 
integument  which  Ave  wish  to  leave  uninjured.  Or  a  sHght  incision  is 
made ;  and  into  that  is  inserted  a  portion  of  paste,  composed  of  equal 
parts  of  the  potass  and  quick  lime.  In  any  way,  an  eschar  or  slough  is 
formed ;  it  separates,  by  the  process  of  ulceration ;  and  a  suppurating 
sore  is  exposed,  on  its  detachment.  This  sore  may  be  kept  discharging, 
by  stimulating  applications  ;  either  constantly  or  occasionally  employed. 
Or  it  may  be  permitted  to  heal  of  its  own  accord ;  reappHcation  of  the 
caustic,  in  the  same  or  another  part,  being  subsequently  made,  if  necessar3^ 
During  separation  of  the  slough,  a  poultice  is  applied ;  afterwards,  the 
water-dressing.  If  healing  is  to  be  opposed,  some  irritant  is  employed  ; 
such  as  the  Unguentum  Tartratis  Antimonii,  or  the  Unguentum  Sabinse. 
When  we  wish  the  evacuant  effect  chiefly,  we  keep  the  original  issue 
permanently  discharging :  when  we  desire  to  mingle  active  counter-irrita- 
tion with  copious  evacuation,  we  prefer  a  succession  of  eschars — bringing 
repeated  inflammatory  accessions  externally,  as  well  as  maintaining 
purulent  discharge. 

The  Actual  Cautery  stands  highest  in  the  list  of  evacuant  counter- 
irritants.  In  former  times,  it  was  in  much  request  by  the  practical 
surgeon  ;  forming  an  invariable  part  of  his  armamentarium  in  daily  use ; 
and,  at  the  hospital  visit,  uniformly  found  glowing  in  the  furnace,  ready 
for  its  accustomed  function.  But,  now-a-days,  it  is  often  supplanted, 
haj)pily  and  humanely,  by  milder  and  not  less  eff"ectual  means.  We  should 
be  very  unwilling  to  depart  in  any  way  from  the  axiom,  "  Ad  extremes 
morbos,  extrema  remedia."    Let  us  act  up  to,  and  yet  not  exceed  its  rule. 
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During  an  advancing  destruction  of  texture  in  the  articulating  ends 
of  bone — more  especially  if  deeply- seated — all  other  means  of  counter- 
irritation  may,  in  the  first  instance  at  all  events,  give  place  to  the  actual 
cautery.  Speedy  arrest  of  such  disease  is  our  anxious  desire,  ere  the 
change  shall  have  proved  irreparable ;  and  wo  are  culpable,  if  we  do  not 
at  once  employ  that  remedy  which  we  know  to  be  most  available  to  the 
important  end.  In  chronic  affection  of  some  of  the  internal  organs, 
also,  a  cure  may  sometimes  be  obtained  by  the  actual  cautery,  after 
having  been  denied  to  all  other  means. 

The  cautery  may  be  flat,  edged,  or  globose.    By  some  the  flat,  by 


Fig.  15. 


others  the  edged  form  is  preferred  for  the  purpose  of  application.  It  is 
heated  to  a  white  heat,  and  rubbed  or  scored  in  lines  upon  the  part,  to 
the  extent  deemed  requisite. 

The  lines  of  burn,  though  more  painful  than  a  moderately  broad 
continuous  slough,  are  equally  efi'ectual  as  counter-irritants;  and  are  fre- 
quently preferred,  as,  on  healing,  they  leave  a  much  less  marked  cicatrix. 
The  applying  hand,  in  any  case,  should  rest  long  enough  on  the  part  to 
destroy  the  entire  thickness  of  the  true  sldn ;  so  as  to  avoid  the  very 
painful  burn  which  would  otherwise  result,  from  exposure  of  the  sensi- 
tive cutis ;  and  it  was  with  this  view,  that  we  specified  the  whiteness  of 
the  hot  iron.  But  the  application  should  not  be  so  heavy  as  to  lead  to 
the  involvement  of  subcutaneous  parts  in  the  separation  of  the  eschar — 
an  unnecessary  and  unwarrantable  sacrifice  of  texture.  For  a  few  hours 
after  the  cauterization,  cold  is  continuously  applied ;  to  allay  the  pain, 
which,  though  much  less  at  first  than  could  be  anticipated,  is,  when  in- 
flammatory reaction  sets  in,  very  severe.  Afterwards  the  eschar  is  covered 
Avith  a  tepid  poultice. 

The  cautery  may  be  applied  with  or  without  the  previous  induction 
of  anaesthesia,  according  to  the  wish  of  the  practitioner,  and  the  capacity 
to  bear  pain  on  the  part  of  the  patient. 

The  Moxa,  once  much  in  vogue,  has  latterly  fallen  into  comparative 
desuetude — scarcely  deserved.  It  consists  of  either  a  cylindrical  or 
conical  roll  of  porous  substance,  adapted  for  steady  and  gradual  combus- 
tion. It  may  be  made  of  the  down  of  the  ao'temisia  latifolia — the 
substance  originally  employed ;  or  a  very  convenient  substitute  for  the 
Chinese  original  may  be  obtained  in  fine  cotton  wadding ;  carefully  dried 
after  immersion  in  a  solution  of  nitrate  of  potass ;  and  enveloped  in 
tissue  paper,  leaving  the  ends  free.  It  is  held  in  the  regular  portemoxa, 
or  in  the  noose  of  a  common  wire,  or  grasped  with  a  pair  of  dressing 
forceps.  One  end  having  been  placed  over  or  on  the  part  to  be  cauterized, 
the  other  is  set  fire  to ;  and  ignition  is  maintained,  by  either  a  blow- 
pipe or  bellows.  According  to  the  distance  at  which  the  burning  mass 
IS  held  from  the  part,  the  efl"ect  may  be  made  to  vary,  from  simple 
redness  to  actual  eschar;  and  the  latter  may  be  in  the  same  way 
Fig.  15.  The  actual  cautery,  of  its  most  ovdinary  form. 
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regulated,  as  to  both  extent  and  depth,  Wlien  applied  with  any  degi-ee 
of  intensity,  the  pain  is  great,  as  can  readily  he  conceived — unless 
anaesthesia  be  employed ;  nor  is  the  patient's  alarm  and  apprehension  at 
all  trifling.  But  one  advantage  certainly  attends  its  extreme  apphcation  ; 
viz.,  that,  after  combustion  is  over,  the  pain  very  rapidly  subsides.  The 
part  seems  to  be  Idlled  so  thoroughly,  throughout  the  whole  thickness  of 
the  true  skin,  that  it  is  incapable  of  further  sensibility.  The  surrounding 
skin  may  be  protected,  during  combustion,  by  wetted  lint ;  but  it  seldom 
altogether  escapes  injury ;  and  is  usually  the  seat  of  tingling  pain,  by 
and  by  aggravated  by  inflammatory  accession.  The  apphcation  of  cold 
water,  immediately  after  the  burning,  is  most  grateful. 

By  this  means,  very  ef&cient  and  very  varied  counter-irritation  may 
be  effected.  And  it  was  long  considered  a  potent  remedy,  in  chronic 
affections  of  deep-seated  joints ;  both  of  inflammatory,  and  of  neuralgic 
origin.  Indeed,  it  is  not  easy  to  understand,  how  latterly  it  should  have 
become  so  much  neglected  ;  unless  it  be  from  requiring  a  special  apparatus 
for  the  application,  and  from  the  not  unnatural  disinclination,  which  most 
jDeople  possess,  towards  so  deliberate  and  undisguised  an  apphcation  of 
fire  to  the  most  sensitive  portion  of  their  frame. 

When  employing  any  form  of  the  actual  cautery,  in  cases  however 
suitable,  let  it  be  borne  in  mind  that  such  an  application  may  prove  in 
itself  an  untoward  influence  on  both  part  and  system ;  and  its  effects 
ought  always  to  be  carefully  watched,  with  this  fact  in  our  remembrance. 
For  example,  it  is  a  good  rule  in  practical  surgery,  after  having  failed 
with  this  most  powerful  agent  to  arrest  the  progress  of  destruction  in  a 
joint,  not  at  once  to  proceed  to  amputation,  even  should  the  hectic  seem 
urgent ;  but  to  attempt  to  obtain  cicatrization  as  soon  as  possible,  and 
wait  a  little.  Perhaps  the  hectic,  as  well  as  the  local  disorder,  may 
happily  decline  ;  a  fresh  opportunity  for  other  practice  may  be  afforded  ; 
and,  after  all,  the  limb  may  be  saved.  In  other  words,  it  is  just  possible 
that  the  cautery,  not  the  disease,  may  have  been  the  cause  of  the  con- 
stitutional urgency. 

Stimulants  and  Sortefacienis. — These,  being  latest  of  application, 
come  naturally  last  in  the  order  of  enumeration.  Let  us  suppose  that 
an  intense  inflammatory  attack  has  been  first  broken,  by  blood-letting  and 
other  sedatives  and  evacuants,  and  that  its  subsequent  chronic  Hngerings 
have  been  effectually  overcome  by  judicious  counter- irritation.  The  part 
is  found  free  from  perverted  function,  chronic  as  well  as  acute,  but  still 
labouring  under  some  change  of  structure,  from  which  it  is  unable 
effectually  to  clear  itself ;  or,  the  task  seeming  onerous,  it  is,  as  it  were, 
loath  to  begin.  It  is  then  that  this  last  class  of  remedies  proves  highly 
advantageous ;  restoring  tone  to  the  textures,  vessels,  and  nerves  of  the 
part,  rousing  the  sluggish  circulation  to  normal  vigour,  and  hastening 
the  progress  of  absorption.  If  the  inflammatory  process  have  been  but 
transient,  such  adventitious  aid  will  probably  not  be  requhed.  The  part, 
freed  from  function  of  a  perverted  kind,  at  once  resumes  that  of  the 
normal  standard ;  becomes  its  own  physician  ;  works  its  own  cm-e.  But 
in  all  cases  where  the  process  has  been  continued,  inevitably  causing  con- 
siderable structural  change,  not  merely  is  such  extraneous  assistance 
expedient ;  it  is  only  by  a  patient  continuance  of  its  use  that  local  health 
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can  be  regained.  Friction,  simple  or  medicated ;  pressure,  carefully  regu- 
lated ;  plaster,  with  or  without  bandaging ;  iodine,  in  solution  or  ointment ; 
mercury,  in  the  form  of  either  epithem  or  inunction — are  the  more 
common  examples  of  this  class  of  remedies.  Deferred  until  all  excite- 
ment is  over,  they  are  also  to  be  begun  cautiously,  and  continued  warily ; 
lest  at  any  time  inflammatory  accession  should  be  reinduced. 

When  much  fluid  product  remains  after  cessation  of  the  inflammatory 
attack,  as  in  the  case  of  the  serous  cavities,  the  best  promoters  of  absorp- 
tion are  those  which  act  upon  the  system,  and  evacuate  by  excretion, 
especially  purgatives,  diuretics,  and  the  preparations  of  iodine,  pushed  as 
the  system  will  conveniently  bear. 

Let  it  not  be  forgotten,  that  in  all  cases  of  advanced  inflammatory 
change,  the  part  long — perhaps  always — remains  weak;  both  prone  to 
reaccession  of  perverted  function,  and  ill  able  to  control  or  bear  up 
against  it.  Therefore,  such  a  part  is  to  be  carefully  nursed,  and  pro- 
tected from  the  more  prominent  exciting  causes  ;  and,  when  disease  does 
recur,  we  should  anxiously  seek  for  its  early  and  complete  arrest. 

JSTow,  let  it  not  be  supposed,  that  in  each  example  of  the  inflamma- 
tory process,  or  even  in  most,  the  whole  of  the  items  of  the  foregoing 
copious  catalogue  of  antiphlogistics  are  to  be  employed.  That  were  to 
enjoin  the  running  of  a  gauntlet,  from  which  very  few  frames  could 
escape  unbroken.  Selections  are  to  be  made.  And  it  is  in  this  practical 
department  that  a  knowledge  of  facts  triumphs  over  mere  theory ;  the 
practitioner  tempering  and  guiding  his  theoretical  knowledge  by  experi- 
ence, judgment,  and  discretion.  It  can  be  readily  imagined,  that  no 
definite  rules  can  be  laid  down  on  this  subject ;  but  the  following  may  be 
stated  in  brief  illustration.  There  are  very  many  inflammatory  attacks 
— as  after  wounds,  bruises,  fractures,  burns,  etc. — in  the  treatment  of 
which  none  of  the  higher  antiphlogistics  are  required.  The  internal  use 
of  antimony,  or  aconite,  action  on  the  bowels,  local  blood-letting,  fomen- 
tation, rest,  and  attention  to  position,  are  perfectly  equal  to  the  remedial 
task;  subduing  disease  satisfactorily,  and  yet  not  enfeebling,  even 
temporarily,  the  general  powers.  When  an  important  internal  organ, 
however,  is  being  inflamed — as  the  lung,  Iddney,  bladder — we  are 
anxious  to  overcome  the  evil  as  soon  as  possible  ;  as  it  were,  at  once  to 
cut  it  down  ;  saving  both  texture  and  function.  In  such  circumstances, 
we  may  have  to  begin  with  blood-letting;  and  even  to  repeat  it,  once 
and  again,  until  the  symptoms  are  satisfactorily  subdued.    When  not 

only  function  of  the  part  is  important,  but  its  texture  also  is  delicate  

the  efficiency  of  function  dependent  on  the  integrity  of  that  texture — as 
m  the  eye  and  brain,  we  may  practise  bleeding  with  equal  alacrity  as  in 
the  former  instance,  and  follow  it  up  by  the  use  of  mercury.  In  some 
cases,  full  and  continued  doses  of  antimony  may  be  substituted  for  the 
mercury.  And  in  some,  both  of  these  medicines  may  be  employed ; 
each  at  its  appropriate  period  of  the  case.  When  excruciating  pain 
attends,  and  more  especially  if  the  part  aff-ected  be  an  internal  organ,  our 
principal  reliance  must  be  placed  in  opium,  after  blood-letting  has  been 
pushed  as  far  as  the  probably  already  depressed  state  of  general  vital 
power  wiU  permit.    At  all  hazards,  such  pain  must  be  subdued,  if 
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possible.  In  rheumatic  inflammatory  affections,  ojjium,  mercury, 
antimony,  are  often  secondary  to  colchicmn,  salines,  and  other  special 
opponents  of  diathesis.  For  the  chronic  embers  of  an  acute  inflammatory 
attack  counter-irritation  is  very  suitable ;  and  this,  sometimes  preceded 
by  moderate  local  depletion,  and  always  accompanied  by  complete  rest  of 
the  part,  is  specially  effectual  in  the  cure  of  perverted  function  which  has 
been  chronic  from  the  first — more  especially  in  the  case  of  the  hard 
textures  and  their  coverings.  Again,  in  certain  very  acute  affections  of 
soft  parts,  we  trust  largely  to  the  lancet  and  bistoury ;  as  in  phlegmonous 
erysipelas  and  inflammatory  affections  after  injury.  And  so  might 
examples  of  the  efficacy  of  special  antiphlogistics,  in  opposing  special 
forms  of  disease,  be  multipKed  greatly. 

Treatment  of  the  Asthenic  Inflammatory  Process. 

Here  we  enter  upon  a  very  different  task.  There  is  no  tolerance  of 
the  true  antiphlogistics — more  especially  of  blood-letting  and  mercury. 
The  paramount  fact  in  the  disease  is  the  tendency  to  depression  and 
debility  of  the  system,  with  depraved  condition  of  the  blood;  and  the 
paramount  indication  is  to  counteract  this  state  of  things.  Diet  is  as 
nourishing  and  copious  as  is  compatible  with  digestion ;  and  stimulants, 
cautiously  dosed,  are  often  most  necessary  to  spur  the  else  flagging  powers 
of  life.  The  blood  is  bettered  by  iron,  given  freely — usually  in  the  form 
of  the  tincture  of  the  sesquichloride — acting  beneficially  on  the  system, 
on  the  tone  of  the  vessels,  and  on  the  kidneys.  And  opiates  are  often  ad- 
visable, to  allay  irritation  and  procure  sleep.  For  the  part  sedatives 
and  relaxants  are  not  suitable ;  but  active  measures,  with  the  use  of  the 
knife,  often  become  necessary  when  the  suppurative  stage  has  been 
reached — as  will  be  more  fully  explained  by-and-by. 


CONGESTION. 

Congestion  is  of  two  forms,  the  Active  and  Passive. 

Active  Congestion. — This  is  but  a  part  of  the  general  inflammatory- 
process.  It  may  be  a  mere  preliminary  to  the  more  advanced  stage ;  or 
it  may  persist  as  the  minor  grade,  constituting  a  disease  of  itself. 

Its  Causes  are  identical  with  those  of  the  general  inflammatory  pro- 
cess. Whatever  these  may  be,  it  is  directly  due  to  modification  in  the 
nutrition  of  the  textures  of  the  part  affected,  by  which  an  increased 
amount  of  blood  is  admitted  to  the  part,  while  at  the  same  time  the  cir- 
culation is  rendered  sluggish.  The  Symptoms  are  such  as  have  been 
already  ascribed  to  the  inflammatory  process,  when  slightly  developed,  and 
stopping  short  of  the  suppurative  crisis.  Kedness  is  considerable;  heat, 
swelling,  and  pain  are  well  marked,  yet  not  intense ;  and  there  is  little 
tension.    More  or  less  febrile  disturbance  may  attend 

The  Results  also  resemble  those  of  the  general  inflammatory  process. 
Eesolution  perhaps  most  frequently  occurs,  in  the  way  formerly  described. 
Or  advance  is  made,  and  the  miaior  process  becomes  merged  in  the 
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cTveater.  Or  the  congestion  simply  persists,  and  with  it  occurs  further 
change  of  structure.  The  serous  product  contains  more  or  less  fibrin  m 
solution  ;  and  the  increased  cell-proliferation  threat3ns  by  becoming 
permanent  to  induce  serious  results  by  impairing  function;  as  in  the 
parenchyma  of  an  important  internal  organ.  Or,  on  the  contrary,  such 
an  issue  may  be  most  salutary;  as  in  the  healing  of  wounds  and  ulcers, 
more  especially  by  granulation. 

If  congestion  occur  suddenly,  and  texture  be  delicate  as  well  as 
vascular,  liemorrhage  is  not  unlikely.  If  on  a  free  surface,  as  mucous 
membrane,  no  harm  but  benefit  ensues;  it  is  a  spontaneous  depletion, 
probably  critical,  and  ought  not  to  be  rashly  thwarted.  To  check  sucb 
a  flow  prematurely  may  be  virtually  to  convert,  according  to  circum- 
stances, hemoptysis  into  pneumonia  or  apoplexy  of  the  lung,  hemate- 
mesis  into  gastritis  or  enteritis,  menorrhagia  into  metritis ;  that  is,  pre- 
venting resolution,  and  compelling  advance  of  the  disease.  If,  on  the 
other  hand,  the  vessels  give  way  in  the  substance  of  an  important  organ, 
such  as  the  brain  or  retina,  nothing  but  evil  can  follow  such  extravasa- 
tion ;  it  is  by  all  means  to  be  avoided. 

Treatment  is  gently  antiphlogistic.  Blood-letting  from,  the  part; 
general  blood-letting,  when  the  texture  affected  is  internal  and  important, 
and  especially  if  tendency  to  copious  hemorrhage  and  extravasation  be 
dreaded — as  in  tbe  lungs ;  antimonials ;  saline  purgatives ;  rest ;  fomen- 
tation; position;  and  the  antiphlogistic  regimen.  Should  the  affection 
threaten  to  become  chronic,  counter-irritation  is  to  be  employed.  Eor 
the  morbid  results,  in  external  parts,  pressure,  friction,  and  other  means 
of  stimulating  absorption,  are  appropriate ;  should  the  natural  effort  of 
the  part,  when  relieved  from  active  disease,  not  prove  sufiicient.  But, 
usually,  unless  the  congestion  have  been  long  sustained,  all  the  serous  or 
fluid  part  of  the  inflammatory  results  is  readily  taken  up  by  the  spontane- 
ous act  of  absorption,  so  soon  as  the  active  disease  has  ceased.  For 
example,  much  effusion  may  have  taken  place  into  a  serous  cavity ;  but  by 
suitable  antiphlogistics  the  congestion  has  been  subdued;  and,  very  shortly 
afterwards,  the  whole  of  that  acute  dropsy  will  probably  have  disappeared 
spontaneously.  Thus,  simple  hydrocele  is  got  rid  of  The  original  chronic 
serous  collection  is  removed,  by  tapping ;  stimulation  is  applied  to  the 
serous  surface,  by  injection ;  acute  collection  of  serum  takes  place,  and 
distends  the  cavity  again;  but,  on  subsidence  of  the  artificially  induced 
irritation,  this  serum  quickly  disappears;  and  it  is  seldom  that  any  re- 
accumulation  even  threatens,  a  healthful  balance  having  been  established 
thenceforth  between  absorption  and  exhalation. 

Passive  Congestion. — This  may  follow  an  imperfect  resolution  of  the 
Active  form,  as  the  Chronic  inflammatory  process  follows  the  Acute,  Or 
it  may  be  original,  unpreceded  by  any  active  change.  In  the  Active 
form,  the  nutrition  of  the  textures  becoming  exaggerated,  the  circulation 
in  the  blood-vessels  of  the  part  is  modified  from  a  cause  inherent  in 
the  part  itself,  while  a  tolerably  vigorous  circulation  continues  in  and 
around;  in  the  Passive,  the  obstructing  cause  may  exist  in  the  part, 
but  not  necessarily — the  dilatation  and  sluggish  circulation  being  main- 
tamed  in  such  cases  by  the  debilitated  or  depressed  nutrition  of  the 
part.    As  the  vital  interchange  between  the  textures  and  the  blood  is 
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diminislied  in  those  cases  wliere  the  cause  is  local,  and  as  in  other 
examples  the  venous  return  is  impeded,  tlic  redness  is  always  of  a  dark 
hue;  little  or  no  heat  is  complained  of  |  a  sense  of  weight  and  dulness  is 
felt,  rather  than  pain ;  eifusion  is  serous,  due  to  mechanical  causes  ;  and  the 
swelling  differs  distinctively  from  the  inflammatory  enlargement  of  texture, 
in  that  we  have  neither  tension,  induration,  nor  increased  proliferation 
of  texture ;  function  is  more  or  less  disturbed.  The  characteristic 
symptoms,  as  contrasted  with  those  of  tlie  acute  form,  are — tlie  dark 
colour  of  the  part,  comparative  absence  of  pain  and  lieat,  and  soft  doughy 
swelling  gradually  formed,  influenced  by  position  and  pressure. 

The  Games  of  Passive  congestion  may  be  shortly  stated  to  be,  1. 
previous  perverted  vascular  function ;  2,  local  debility  from  any  cause, 
more  especially  as  evinced  by  atony  of  the  blood-vessels ;  3.  obstruction 
to  venous  return;  4.  alteration  in  the  quality;  and  5.  in  the  distribution 
of  the  blood;  6.  general  debility.    (1.)  It  has  been  already  observed  that 
the  Passive  form  may  be  the  consequence  of  the  Active.    The  textures 
remaining  debilitated,  the  arteries,  capillaries,  and  veins  continue  distended 
and  weak.     (2.)  Local  debility,  however  induced — by  inflammatory 
change,  exposure  to  continued  cold,  application  of  poison,  mechanical 
injury — is  manifestly  favourable  to  depression  of  textiu-al  functional 
activity,  and  therefore  to  weakness  of  circulation  there.    (3.)  Obstruction 
to  venous  return  by  creating  distension  is  a  direct  cause  of  venous 
accumulation.    It  may  be  the  result  of  position ;  long  maiatenance  of  the 
erect  posture,  for  example,  tending  to  induce  passsive  congestion  of  the 
lower  extremities.    Or  there  may  be  obstruction  by  compression;  by 
ligature,  by  tumour,  or  by  over- distension  of  a  normal  part.  Habitual 
use  of  a  tight  garter  will  occasion  passive  congestion  of  the  leg;  and 
a  similar  result  will  follow  the  formation  of  tumour  in  the  popHteal 
space  or  at  the  groin,  as  well  as  great  and  habitual  distension  of  the 
lower  bowel  by  fseculent  matter.    (4.)  Diminution  of  the  normal  pro- 
portion of  fibrin  in  the  blood  renders  its  fluid  portion  more  transudable, 
and  so  favours  jjassive  effusion  of  fluid,  should  congestion,  from  any 
cause,  however  shght,  co-exist — as  from  the  decubitus  during  continued 
fever,  or  the  dependent  position  of  the  legs  dm^ing  convalescence.  (5.) 
Determination  of  blood  to  a  part  certainly  produces  congestion  there  ;  and 
if  the  part  have  been  previously  weak,  the  congestion  will  probably  be  to 
a  large  extent  of  the  passive  form.    Thus  an  internal  organ,  having  just 
recovered  from  inflammatory  disease,  with  its  vital  power  depressed,  and 
the  minute  vessels  still  large  and  of  weak  circulation,  can  scarcely  escape 
passive  congestion,  if  the  patient  imprudently  expose  himself  to  cold,  so 
as  to  cause  decided  intropulsion  of  blood  to  it  from  the  surface.  (6.) 
General  debility,  bringing  at  once  proneness  to  unwonted  determinations, 
with  an  easy  overcoming  of  the  extreme  vessels  thereby,  plainly  favours 
passive  congestion.    (7.)  It  not  unfrequently  happens  that  two  or  more  of 
such  causes  occur  in  unison,  rendering  the  establishment  of  the  morbid 
condition  aU  the  more  certain.    Thus,  the  patient  described  under  the 
fifth  head  may  be  of  either  scrofulous  or  scorbutic  constitution ;  and,  in 
his  case,  all  the  causes  will  probably  have  combined,  excepting  perhaps 
direct  obstruction  of  the  venous  return.    And  yet  that  need  not  be 
wanting ;  he  may  have  diseased  heart,  impeding  pulmonic  circulation ; 
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or  orc^anic  disease  of  tlie  liver  may  seriously  retard  its  venous  flow- 
either"  circumstance  frequently  occurring  as  the  more  immediate  cause 
of  passive  congestion,  with  its  troublesome  consequences,  m  the  serous 

^^^^^BesuUs—l   Eesolution  may  take  place,  and  is  to  be  hoped  for;  but, 
at  best  it  is  a  tardy  process,  and  often  incomplete.    2.  Hemorrhage  is 
not  so  Hkely  to  occur  as  in  the  active  form;  and  when  it  does,  it  is  of  an 
opposite  character— still  passive;  venous,  dark  coloured,  in  a  quiet  slow 
stream;  but  this  stream,  simply  by  being  gentle  and  furtive,  yet  constant 
may  lead  to  serious  loss  of  blood.   Its  continuance  can  scarcely  be  expected 
to  benefit  the  part,  and  it  cannot  fail  to  hurt  the  system,  abeady  weak 
and  perhaps  exsanguine;  it  may  usually  be  arrested,  therefore,  with  but 
little  ceremony  or  precaution— a  practice  very  different  from  what  is 
appHcable  to  a  similar  event  in  the  active  form.    3.  Serous  effusion  is 
the  characteristic  result  of  passive  congestion;  occurring  slowly  and 
gradually,  it  may  be,  yet  accumulating  in  large  quantity  by  continuance ; 
more  aqueous,  by  containing  much  less  albumen  and  fibrin,  than  the 
similar  effusion  of  the  active  form;  and  most  remarkably  less  amenable 
to  spontaneous  absorption.    It  may  take  place  into  a  serous  or  synovial 
cavity,  constituting  a  dropsy;  or  into  the  parenchyma  of  a  part,  forming 
cedematous  swelling. 

Treatment. — 1.  Manifestly  the  first  indication  is  to  remove  the  cause 

 ^whether  that  be  ligature,  feeculent  accumulation,  unfavourable  position, 

or  structural  change  of  some  internal  organ.  The  last  mentioned  is,  for 
obvious  reasons,  often  accomplished  with  difficulty,  if  at  aU. 

2.  An  obvious  cause  having  been  removed,  it  is  well  to  disburthen 
somewhat  the  over-distended  vessels,  as  the  second  step  towards  their 
reduction  to  a  normal  state.  Punctures  are  apphcable  to  the  ordinary 
surface  when  thus  affected  ;  scarifications  to  mucous  membrane.  Serous 
effusion  is  at  the  same  time  permitted  to  escape,  and  thus  the  paren- 
chyma is  also  relieved.  In  affection  of  deeply-seated  parts,  however,  we 
have  to  rest  satisfied  with  less  direct,  and  probably  less  efficient  means 
of  obtaining  this  object — a  derivant,  instead  of  a  directly  evacuant  effect. 
Blood  is  to  be  coaxed  from  the  part— not  so  readily  as  in  the  active 
form  of  congestion — by  dry  cupping,  sinapisms,  or  other  simple  counter- 
irritants  ;  or  blood  may  be  actually  drawn  from  the  part's  vicinity,  in 
small  quantity,  by  leeches  or  cupping.  By  either  procedure — the  latter 
the  more  likely  perhaps — derivation  is  to  be  expected,  so  as  to  relieve,  to  a 
certain  extent,  the  gorged  and  indolent  vessels  of  the  congested  part. 

3.  The  third  indication — after  having  obtained  as  much  relief  of  the 
part  as  we  can — is  to  stimulate  the  nutritive  activity  of  the  part  and  its 
blood-vessels  to  resumption  of  their  wonted  condition  and  tone  ;  so  as  to 
prevent  further  serous  effusion,  and  remove  that  which  has  already 
taken  place.  Friction,  at  first  gentle,  and  gradually  increasing  in 
vigour  ;  pressure,  uniformly  applied,  and  also  at  first  used  gently — are 
obvious  means  of  obtaining  fulfilment  of  this  indication.  They  may  be 
happily  combined;  the  one  mechanically  favouring  retarded  venous  return, 
and  indeed  accelerating  the  general  circulation  of  the  part ;  the  other 
mechanically  promoting  restoration  of  normal  calibre  to  the  blood-vessels  ; 
both  vitally  arousing  the  dormant  energies  of  the  part,  as  regards  nutrition 
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and  absorption.  Contraction  of  tlie  vessels  may  be  further  favoured 
by  suitable  local  applications,  as  zinc,  alum,  kino,  galls,  catechu,  etc, — 
especially  useful  when  a  mucous  or  granulating  surface  is  the  seat  of  the 
aflection  ;  also  by  the  internal  use  of  general  tonics,  as  the  preparations  of 
bark  and  iron.  The  latter  class  of  remedies  -will,  of  course,  constitute  a 
prominent  means  of  cure  in  those  cases  where  marked  general  debility 
seems  to  have  induced  the  local  disorder,  or,  at  least,  to  be  concerned 
in  its  maintenance. 

Stimuli  are  sometimes  of  use,  not  in  procuring  simple  subsidence  of 
the  morbid  process,  but  by  acting  upon  the  ultimate  textures  as  excitants 
to  more  rapid  development.  Activity  is  thus  grafted  upon  indolence ; 
and  Passive  Congestion  may  be  converted  into  Active.  Then,  by  ab- 
stracting the  stimulus  which  caused  the  change,  and  employing  some 
of  the  gentle  antiphlogistic  means  suitable  to  the  new  production,  reso- 
lution may  be  hoped  for  under  circumstances  much  more  auspicious. 
An  example  of  this  has  been  already  quoted,  as  given  in  the  modem 
cure  of  simple  hydrocele.  Other  illustrations  occur  daily,  in  the  stimu- 
lating system  of  treatment  so  successful  in  removing  passive  congestions 
of  the  conjunctiva.  Care  must  be  taken,  however,  that  our  own  creation 
does  not  become  worse  than  the  original  malady. 


CHAPTER  11. 


THE  HEALmG  PEOCESS. 

The  power  of  jSTature  to  repair  injury  in  the  living  body  is  the  more 
remarkable,  on  account  of  the  processes  employed  approaching  in  some 
cases  closely  in  character  to  those  which  are  of  a  destructive  nature  ;  so 
that  whenever,  by  inflammatory  or  other  morbid  change,  a  portion  of 
tissue  has  been  destroyed  or  separated  from  the  body,  either  in.  molecules 
or  in  mass,  we  invariably  find  the  slightest  favourable  change  in  the 
morbid  process  followed  by  the  formation  of  a  material  adapted  for  heal- 
ing the  breach,  by  the  development  of  new  tissue.  In  the  removal  of 
sloughs  and  the  healing  of  ulcers,  in  the  separation  of  mortified  limbs,  in 
necrosis  of  bone,  and  even  in  some  forms  of  scrofulous  and  malignant 
disease,  this  conjunction  of  the  constructive  with  the  destructive  process  is 
constantly  observed ;  and,  according  as  the  one  or  the  other  predominates, 
we  have  the  functional  disturbance  which  indicates  disease,  or  the  quiet 
succession  of  changes  which  might  almost  be  thought  normal,  were  it  not 
for  the  abnormal  character  of  lesion  which  called  them  forth,  and  for 
whose  repair  they  are  destined.  Eepair  is  usually  painless,  destruction 
painful ;  repair  accompanied  by  lowly  or  sub-inflammatory  symptoms, 
destruction  by  highly  inflammatory;  repair  unattended  by  constitu- 
tional changes,  destruction  marked  by  fever  and  irritation.  Yet  as  we 
have  seen  in  considering  the  inflammatory  process,  these  two  results  have 
features  so  similar,  that  the  most  minute  pathological  examination  will 
often  fad  to  detect  the  structural  difi'erences  between  them ;  and  the 
transition  from  one  to  the  other  is  by  a  process  so  gradual  and  imper- 
ceptible, as  to  bafiQe  all  attempts  to  define  the  limits  of  either. 

In  the  healing,  as  in  the  inflammatory  process,  there  is  usually,  if  not 
always,  an  increased  cell-proliferation  with  production  upon  the  surface 
of  the  injured  part  of  fibrinous  serum.  But,  in  the  former,  this  cell-for- 
mation takes  place  strictly  according  as  it  is  required  for  the  construction 
of  new  tissue,  or  the  protection  of  a  yet  tender  surface ;  and  does  not 
exceed  in  quantity  what  is  sufficient  for  this  purpose.  The  powers  of 
production  also,  which  in  the  advanced  inflammatory  process  are  arrested, 
or  have  their  results  degenerating  as  rapidly  as  they  are  formed,  are 
actively  employed  during  the  healing  process  in  producing  the  new  cell- 
structures  which  undergo  plastic  results ;  so  that  pus  is  either  not  formed 
at  all,  or  only  produced  in  such  measure  from  the  superficial  layers  of  pro- 
liferating cells  as  is  necessary  for  the  protection  of  those  lying  beneath. 

The  healing  process  may  be  studied  under  all  its  most  important 
modifications,  in  the  closing  of  any  simple  wound  which  occurs  in  a 
sound  constitution,  whether  accompanied  by  loss  of  substance  or  not. 
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We  shall  find  that,  under  different  circumstances,  the  injury  may  be 
repaired  in  the  following  methods  : — 

1.  Immediate  Union.  Sometimes  it  happens  that  cut  surfaces  coalesce 
at  once  and  simply.  The  oozing  of  blood  having  ceased,  no  appreciable 
formation  of  new  matter  occurs ;  the  parts  simply  adhere,  and  become 
reincorporated  in  the  normal  transmutation  of  textures,  with  a  scarcely 
appreciable  cicatrix.  This  is  rare — in  man — except  in  the  most  trifling 
incisions. 

2.  Healing  by  adhesion ;  a  process  independent  of  the  advanced 
inflammatory  process,  and  altogether  incompatible  with  it.  For  its  occur- 
rence, three  things  are  essential.  That  the  surfaces  of  the  wound  shall 
be  in  close  and  uniform  contact,  and  so  retained  ;  that  a  sufficiency  of 
normal  circulation  shall  be  maintained  in  the  part ;  and  that  the  con- 
structive part  of  the  inflammatory  process  shall  not  overpass  its  second 
stage.  To  .obtain  the  first,  surgical  manipulation  and  adjustment  are 
necessary ;  for  the  second,  the  existence  of  the  ordinary  essentials  for 
healthy  nutrition  in  the  part  is  sufficient ;  the  third  is  the  object  of  our 
especial  care,  in  the  management  of  both  part  and  system.  Fibrinous 
serosity' — and  then  serum  alone — trickles  from  the  wound ;  the  surface  be- 
comes coated  as  if  varnished  with  a  thin  layer  of  fibriaous  lymph,  invest- 
ing and  binding  together  the  cut  surfaces.  The  medium  of  adhesion  thus 
formed  is  soon  found  to  consist  of  cells  and  nuclei ;  then  fibro-plastic 
organization  with  the  formation  of  new  vessels  takes  place,  and  the 
uniting  medium  is  ultimately  composed  of  white  fibrous  tissue,  which  is 
incorporated  with  the  cut  surfaces  on  either  side  of  the  gap  and  restores 
their  contiauity.  In  some  instances  where  apposition  of  the  divided 
surfaces  is  very  closely  maintained,  and  circumstances  are  otherwise 
favourable,  adhesion  may  occur  with  scarcely  any  trace  of  connecting 
material ;  the  divided  parts  uniting  simply  with  each  other,  and  all  trace 
of  a  wound  very  shortly  disappearing.  But,  in  the  greater  number  of 
instances,  a  small  amount  of  new  texture  is  formed ;  and  this  is  almost 
always,  as  we  have  said,  white  fibrous  tissue,  whichever  of  the  soft  textures 
of  the  body  may  have  been  involved  in  the  wound.  Thus  skin,  muscle, 
nerve,  and  even  cartilage,  when  wounded,  are  united  in  the  majority  of 
instances  by  this  tissue ;  bone,  however,  being  a  remarkable  exception  to 
this  law  of  the  economy,  as  we  shall  see  hereafter. 

Some  have  supposed  that  blood  may  prove  an  organizable  material,, 
sufficient  for  adhesion ;  and  that  the  presence  of  a  coagulum,  between  the 
cut  surfaces,  may  consequently  be  conducive  to  this  result.  There  is 
good  reason  to  believe,  however,  that  practically  such  is  not  the  case ; 
that  in  the  case  of  wounds  the  red  corpuscles,  and  probably  the  greater 
part  of  the  fibrin  too,  constituting  the  coagulum,  are  removed ;  and 
that  the  true  plastic  uniting  material  is  the  result  of  a  new,  and,  as  it 
were,  special  formation — due  to  the  proliferation  of  the  connective  tissue 
corpuscles,  which  have  been  irritated  by  the  direct  injury  inflicted  on 
them  by  the  wound.  Coagulum,  when  at  all  considerable,  is  really  a 
mechanical  obstacle  to  the  process  of  adlaesion  ;  and,  under  such  circum- 
stances, is  to  be  surgically  considered  a  foreign  body — offending,  and  to 
be  removed. 

3.  Healing  by  growth :  a  slow  but  most  effectual  mode  of  repair. 
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analogous  to  the  ordinary  function  of  normal  nutrition.  This  occurs  in 
wounds  wliich  do  not  obtain  coaptation  of  their  cut  surfaces,  and  which 
nevertheless  do  not  inflame  and  suppurate,  but  retain  a  circulation  the 
same  as  in  ordinary  health.  A  plastic  formation  takes  place  on  the  sur- 
face, to  a  very  limited  extent ;  not  for  the  piu'pose  of  repair,  but  rather 
to  constitute  a  covering  or  protection  from  atmospheric  influence,  exposure 
to  which  might  by  its  stimulus  hurry  on  inflammatory  change.  The 
surface,  thus  coated,  sometimes  assumes  the  appearance  of  mucous  mem- 
brane and  distils  a  scanty  serous  secretion — usually,  however,  it  is  covered 
by  a  thick  crust,  or  scab,  wliich  remains  dry.  Beneath  this,  and  within  the 
original  textures,  there  advances  a  cellular  development,  as  in  ordinary 
nutrition,  but  at  a  more  accelerated  rate  ;  whereby  the  parts  slowly  and 
imperceptibly  expand,  so  as  to  eff'ace  the  breach  which  had  previously 
existed.  There  is  no  formation  on  the  outside,  for  filling  up  the  gap  by 
new  structure  exterior  to  the  old ;  all  is  done  within  the  original  struc- 
ture, and  beneath  the  surface  of  the  wound.  This  mode  is  common 
enough  in  the  cold-blooded  animals ;  and,  while  occasionally  met  with 
in  all  the  lower  animals,  is  of  exceptional  occurrence  in  the  human 
subject. 

The  preceding  modes  of  cure  are  painless,  or  nearly  so ;  efiected  by 
simple  organization  of  plastic  material,  either  within  or  without  the  cut 
surface ;  the  advanced  inflammatory  process  is  wholly  absent ;  there  is 
no  formation  of  pus  ;  there  is  no  waste  of  the  plastic  material,  all  is 
employed  in  the  purposes  of  repair ;  a  thin  serous  fluid  exudes,  and  that 
in  sparing  quantity.  Exclusion  of  atmospheric  air,  from  the  cut  surface, 
is  essential  to  them  aU ;  in  the  two  first,  this  is  effected  by  accurate  and 
constant  coaptation  of  the  wound ;  in  the  third,  by  a  suitable  invest- 
ment of  the  part,  either  of  natural  or  artificial  construction. 

4.  Healing  hy  Granulation,  or  "union  by  the  second  intention." 
This  is  the  usual  mode  of  healing*  in  ulcers  ;  and  also  in  wounds  of  the 


Fig.  16.  j,.g_ 

surface  involving  much  loss  of  substance,  and  consequently  followed  by 
more  or  less  advanced  inflammatory  change.    The  first  and  most  essential 

Fig.  16.  Fibro-pla.stic  and  fnsiform  cells  from  recent  formations  on  the  pericar- 
aium.    Similar  cells  are  found  in  granulations.— Bennett. 

Fig.  17.  Section  of  a  granulating  surface,  representing  capillary  loops,  surrounded 
by  the  corpuscular  results  of  the  hyperplasy  of  the  connective  tissue  cells  ;  these 
superficially  undergoing  plastic  changes,  which  result  in  the  gradual  transformation 
0  the  whole  thickness  of  plastic  material  into  a  thin  cicatricial  pellicle  of  white 
nbrous  tissue. — Paget. 
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step  towards  repair  is  subsidence  from  the  suppurative  crisis.  Suppura- 
tion, no  doubt,  continues,  but  with  this  difference ;  that  whereas 
previously  all  the  new  formation  passed  off  in  tlie  form  of  pus,  now 
only  a  part  is  so  disposed  of ;  a  plastic  portion  remains  incorporated  with 
and  superadded  to  the  original  secreting  tissue,  in  the  form  of  granula- 
tions— red,  fleshy,  vascular,  minute  conical  eminences — and  the  pus 
serves  to  invest  these  as  a  protective  covering.  The  new  matter,  having 
undergone  partial  absorption,  then  assumes  the  characters  of  fibro-plastic 
tissue,  and  becomes  denser,  tougher,  and  thoroughly  vascularised. 

After  a  time,  considerable  contraction  of  the  granulating  surface 
takes  place,  by  reason  of  such  condensation.  The  edges  of  the  wound, 
originally  separated  by  theu*  own  elasticity  and  the  progress  of  inflam- 
matory change,  are  again  approximated.  The  granulations  and  the  ad- 
jacent integumental  surface  come  to  be  continuous  ;  the  latter  passing 
smoothly  into  the  former,  which  are  still  covered  with  only  their  oym 
transient  and  fluid  secretion.  The  permanent  closing  in  of  the  granu- 
lating surface  has  still  to  be  effected  by  cicatricial  transformation  of  the 
cells  into  white  fibrous  tissue.  Tliis  last  part  of  the  process  of  cure  is 
termed  Ciccdrization. 

Cicatrization  is  in  truth  the  process  whereby  granulations,  when  on 
a  level  with  the  surrounding  original  skin,  are  permanently  converted 
into  a  new  protective  covering,  resembhng  the  cuticle  m  function.  The 
commencement  of  this  process  of  skinning  over  is  observed  at  the  peri- 
phery of  the  granulated  space,  where  a  thin  whitish-blue  pellicle  is  seen 
stretching  from  the  original  skin,  and  gradually  overspreading  the  raw 
surface ;  thinnest  and  most  transparent  at  the  margin,  where  of  recent 
formation  ;  thicker  and  more  opaque  where  in  contact  and  continuous 
with  the  healthy  skin  around.  The  space  to  be  invested  is  being  gra- 
dually diminished,  not  merely  by  advance  of  the  cicatricial  pellicle 
but  by  actual  diminution  of  the  space  itself ;  and  this  is  caused  by  gradual 
condensation,  decrease,  and  contraction  of  the  newly  formed  substance. 
It  was  by  the  formation  of  this  that  continuity  of  texture  was  restored ; 
and  it  is  very  plain  that,  this  restored  continuity  remaining  unbroken, 
diminution  in  the  bulk  of  the  connecting  medium  cannot  fail  to  bring 
the  original  parts  into  nearer  apposition.  But  it  is  not  to  be  supposed 
that,  uniformly,  this  diminution  of  bulk  in  the  new  matter  continues 
until  all  has  been  removed,  and  that  consequently  the  breach  becomes 
permanently  closed  merely  by  puckering  together  of  the  old  textures. 
This  may  happen  in  simple  wounds  which  heal  by  granulation,  when  there 
has  been  no  considerable  loss  of  substance,  or  when  the  original  tissues 
are  lax  and  admit  of  being  drawn  together  j  while  in  all  cases  gradual 
extension  of  the  cutaneous  tissues  in  the  neighbourhood,  and  even  to  a 
considerable  distance,  produced  by  the  powerful  tendency  to  contract 
centripetally  possessed  by  all  cicatrices,  materially  and  most  efficiently 
assists  in  the  work  of  reparation.  In  all  ulcerations,  however,  where 
loss  of  substance  is  considerable,  and  where  it  is  situated  upon  a  dense 
unyielding  surface,  with  condensation  of  the  surrounding  tissues  —  the 
extent  and  thickness  of  the  new  formation  Avill  be  easily  recognised, 
constituting,  as  it  does,  a  complete  but  less  satisfactory  means  of  effect- 
ing permanent  closure  of  the  gap. 
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The  newly  formed  pellicle,  Avlien  completed,' is  termed  the  Gicatrix ; 
at  fii-st  redder  than  the  surroiuidiiig  parts,  thin,  spongy,  and  tender  ;  hut 
gradually  hecoming  pale,  more  dense,  less  acutely  sensitive,  and  dimin- 
islxing  in  extent  hy  the  process  of  contraction,  as  just  explained ;  ulti- 
mately, where  complete  contraction  has  taken  place,^it  hecomes  depressed, 
puckered,  and  firm,  not  more  sensitive  than  the  surrounding  parts,  and 
paler  in  its  hue — for  its  permanent  organization  and  vascularization  are 
less  perfect.  The  true  cutis  is  too  complicated  a  texture  to  he  repro- 
duced in  a  perfect  form.  As  has  heeu  well  remarked  hy  Mr.  Travers,  the 
new  formation  is  oidy  a  copy,  and  like  all  copies  inferior  to  the  original. 

It  has  heen  stated  that  the  new  cuticular  formation  commences  at  the 
free  margin  of  the  skin,  and  is  thence  centripetally  extended.  Such  is 
the  general  rule.  No  points  of  cicatrix  spring  up  from  the  granulations, 
and,  enlarging,  gradually  coalesce  with  the  advancing  marginal  develop- 
ment. In  many  indolent  superficial  ulcers,  especially  when  these  are 
the  result  of  hums,  there  is  a  semhlance  of  this  ;  hut  only  a  semhlance. 
Where  the  central  islands  of  skin  appear  in  these  cases,  the  old 
integument  had  not  heen  wholly  destroyed  ;  and  it  is  from^the'^remains 
of  original  cutis  vera  that  such  insular  pellicles  have  heen  formed,  not 
from  granulations  altogether  recent.  As  a  general  rule,  integument  is 
formed  hy  and  from  integument.  Eut  it  is  well  to  hear  in  mind  that 
exceptions  may  and  do  occur.  For  instance,  when  there  has  heen  much 
loss  of  suhstance,  undouhtedly  involving  the  entire  thickness  of  the  cutis 
to  a  considerahle  extent,  as  in  the  case  of  ulcers,  due  to  constitutional 
causes,  part  of  the  formation  of  the  cicatrix  may  he  effected  in  the 
usual  way ;  or  the  process  of  ulceration  may  still  continue  extending  the 
limits  of  the  sore  at  the  margin,  while  a  cuticular  film  may  he  seen  com- 
mencing at  one  or  more  points  near  the  centre,  and  spreading  towards 
the  circumference.  But  this  is  to  he  regarded  as  an  exception  to  the 
normal  course  hy  which  cicatrization  is  effected. 

After  cicatrization  is  complete,  the  work  of  ahsorption  and  contrac- 
tion still  continues  for  some  considerahle  time;  gradually  diminishing 
the  amount  of  new  texture,  and  sometimes,  as  already  stated,  in  cases 
of  mere  solution  of  contmuity  effected  hy  a  cutting  instrument,  hringing 
the  primitive  tissues  into  almost  ahsolute  contact.  The  new  material, 
in  this  respect,  hears  a  strong  analogy  to  the  temporary  callus  in  fracture. 

The  heahng  process  resulting  from  the  cicatrization  of  a  granulating 
surface  may  he  ohstructed  hy  various  circumstances.  The  advanced 
inflammatory  process,  its  most  formidahle  foe,  is  fatal  to  it.  Plastic 
formation  is  arrested.  And  hesides,  all  new  structures  heing  of  feehle 
vitality,  and  consequently  prone  to  ulceration,  this  foUows  on  tiie  in- 
flammatory reaccession ;  granulation  is  not  only  hindered,  hut  undone ; 
and  what  has  heen  abeady  raised  in  repair  is  disintegrated,  and  crumhles 
away.  Nor  wiU  the  process  of  repair  he  again  restored,  until  the  advanced 
mflammatory  process,  and  with  it  ulceration,  have  satisfactorily  suhsided 
Un  the  other  hand,  an  ohstacle  may  arise  from  deficient,  instead  of  exces- 
sive formative  power ;  there  is  a  want  of  new  material ;  out  of  nothing, 
nothmg  comes ;  and  the  chasm  remains  unclosed.  But  this  part  of  the 
subject  will  he  hetter  elucidated,  when  treating  in  detail  of  the  various 
Kinds  of  ulcer. 


CHAPTER  III. 


SUPPURATION. 

Pus  (p.  31),  it  has  been  already  stated,  may  be  formed  either  in  the  paren- 
chyma of  a  part,  or  on  its  free  siu-face  (p.  32).  The  former  condition  is 
termed  Abscess — of  great  frequency  of  occurrence,  and  of  much  import  to 
the  practical  surgeon. 

Acide  Abscess — Sthenic. 

"When  suppuration  follows  the  inflammatory  process  of  an  acute  and 
sthenic  kind,  we  find  the  morbid,  state  resolvable  into  tliree  parts,  as 
formerly  stated  (p.  33)  ]  capable  of  being  represented  by  concentric 
rings.  Within  the  central  will  be  found  the  pus,  extravasated  blood, 
and  broken-up  original  texture.  Within  the  second  is  the  fibrinous  pro- 
duct, with  more  or  less  of  the  results  of  connective-tissue-proliferation 
advanced  towards  organization ;  limiting,  or  tending  to  limit,  the  sup- 
puration within  the  central  space.  The  third  or  external  circle  represents 
the  diffuse  serous  infiltration,  which  invariably  surrounds,  more  or  less, 
the  central  and  more  important  changes. 

When  this  threefold  state  has  continued  for  some  time — and  more 
especially  when  the  duration  is  such  as  to  warrant  the  appellation  of 
chronic  being  given  to  the  abscess — the  limiting  fibrinous  matter  becomes 
more  and  more  condensed,  its  central  aspect  ultimately  assuming  a 
membranous  appearance  and  a  membranous  function ;  having  a  smooth 
villous  surface,  somewhat  like  the  mucous,  from  which  the  formation  of 
pus  continues  as  from  a  free  surface.    Hence  it  is  termed  the  Pyogenic 
Membrane ;  endowed  with  very  considerable  capability  of  secretion,  but 
as  an  absorbent  surface  comparatively  feeble.    In  regard  to  this  latter 
point,  however,  it  may  be  iiseful  to  remember  that  the  pus  globule 
is  of  comparatively  large  size,  not  soluble  in  its  own  serum,  and  there- 
fore, unless  it  becomes  disintegrated  through  fatty  degeneration,  incapable 
of  ordinary  absorption ;  the  serous  portion  of  pus  may  be  taken  up  readily 
enough,  but  the  solid  part  probably  remains  but  little  affected.  And 
thus  the  apparent  feebleness  of  absorbent  power  may  depend,  not  so 
much  on  defect  of  either  structure  or  function  in  the  pyogenic  membrane, 
as  on  the  nature  of  the  fluid  containing  organic  structures  on  which  it 
has  to  operate. 

Sudden  suppression  of  purulent  formation  is  always  to  be  regarded 
as  an  untoward  event.  It  is  more  liable  to  occur  in  the  case  of  free  and 
open  suppuration,  than  in  an  unopened  abscess.  It  may  be  the  result  of 
some  accidental  occurrence,  the  nature  of  which  we  may  be  unable  at  the 
time  to  ascertain  ;  or  it  may  bo  caused  by  injudicious  stimulation  applied 
to  the  part,  reinducing  the  inflammatory  crisis,  and  for  a  time  at  least 
arresting  secretion — even  of  a  morbid  kind.    The  suppression,  however 
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induced,  is  liable  to  Lo  followed  by  irritative  fever ;  usually  of  a  for- 
midable character,  and  with  difficulty  allayed.  Or,  on  the  other  hand, 
the  local  residt  may  follow  on  the  general.  A  patient  labouring  under 
a  discharging  woimd  may  become  the  subject  of  febrile  accession,  alto- 
gether independent  of  the  previous  affection ;  and,  during  persistence  of 
such  fever,  the  purulent  as  well  as  the  other  secretions  will  be  either 
arrested  or  impau-ed.  Whatever  the  cause  of  purulent  suppression,  there 
are  few  events  that  bring  more  serious  and  well-founded  alarm  to  the 
practical  sm-geon.  As  will  be  afterwards  seen,  it  is  often  connected  with 
the  condition  termed  Pyajmia. 

The  nsual  com-se  of  an  abscess  is  to  enlarge,  and  to  approach  the  sur- 
face.   The  purulent  is  a  waste  fluid— a  destructive  result  of  the  inflam- 
matory process — containing  only  aplastic,  or  kakoplastic  cell  structures,  in 
the  sense  of  being  incapable  of  advancing  to  higher  organization — to  all 
intents  and  purposes  a  foreign  matter,  and  must  be  removed.    We  have 
just  seen  that  it  is  little  liable  to  absorption ;  the  only  other  alternative 
of  removal  is  by  direct  evacuation.    In  most  cases,  this  should  be  the 
work  of  the  surgeon.    But  Nature  has  a  mode  of  her  own,  and  is  to  a 
certain  extent  independent  of  his  interference.    In  contact  with  acutely 
formed  pus,  the  surrounding  parts  soften,  and  tend  to  disintegration, 
more  or  less  ;  which  is  aggravated  by  the  pressure  which  the  accumulat- 
ing fluid  cannot  fail  to  produce.    Ordinarily,  however,  such  destructive 
progress  does  not  break  through  the  limiting  barrier  of  plastic  matter,  but 
continues  to  be  surrounded  by  it,  in  more  or  less  completeness.  The  work 
of  destruction  and  the  effort  of  repair  abide  in  their  original  relation ; 
but  do  not  advance  uniformly,  and  in  all  directions  alike.    The  former 
tends  to  the  surface ;  and  unless  thwarted  by  structural  difficulties,  reaches 
it  by  an  aperture  of  discharge. 

This  process  is  termed  Pointing,  and  always  occurs  in  the  direction 
where  there  is  least  resistance  to  pressure.  Its  further  explanation  is 
difficult.  And  instead  of  attempting  to  assign  any  explicit  reason  for  its 
"  seeking  the  surface,"  it  is  probably  better  simply  to  announce  such 
outward  tendency  of  pus  as  a  well  known  and  admitted  law.  The  pro- 
gress is  various ;  sometimes  rapid,  sometimes  protracted  and  tedious ; 
depending  on  the  intensity  of  the  inflammatory  process,  on  the  rate  of 
fluid  accumulation,  and  also  on  the  nature  of  the  intervening  parts.  If 
these  are  of  a  fibrous  structure,  we  know  that  they  will  long  resist 
the  advance  of  the  abscess,  and  consequently  retard  the  progress  of  the 
pent-up  matter  beneath  —  almost  always  injuriously.  The  ordinary 
areolar  tissue,  on  the  other  hand,  gives  way  readily  and  rapidly.  Ulti- 
mately the  skin  alone  resists.  This  becomes  attenuated,  stretched,  and 
completely  deprived  of  its  support,  for  a  certain  sjDace — usually  of  no 
great  extent ;  for  the  abscess  enlarges  in  a  conical  form,  its  apex  towards 
the  surface.  The  stretched  and  undermined  portion  of  skin  may  slough, 
and  be  quickly  detached  ;  or  becoming  more  and  more  attenuated,  the 
scarf-skin  in  the  centre  of  the  pointing  integument  alone  remains  for 
a  time  entire,  and  at  length  peels  off.  The  aperture  formed  in  either  of 
these  ways  admits  of  the  pus  being  discharged. 

As  the  matter  becomes  superficial,  its  existence  is  indicated  by  what 
is  termed  Fluctuation.    The  fingers  are  applied  over  the  part  lightly; 
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and  by  what  looks  like  alternate  pressure,  but  is  really  produced  by 
keeping  one  finger  still  while  another  is  made  to  press  lightly  but  steadily 
on  an  opposite  point,  the  impulse  communicated  through  the  fluid  is 
more  or  less  distinctly  perceived ;  the  more  superficial,  thin,  and  copious 
the  matter,  the  more  marked  its  impulse.  When,  on  the  contrary,  the 
pus,  yet  recent,  is  but  scanty,  and  the  superimposed  texture  both  thick 
and  dense,  the  sensation  imparted  is  obscure.  Experience  and  acuteness 
of  touch  are  both  required,  under  such  circumstances,  to  prevent  mistake 
in  diagnosis.  The  surgeon  possessed  of  both,  with  the  additional  faculty 
of  using  them  aright,  is  said  to  be  endowed  with  the  tactus  eruditm — a 
gift  of  rare  value.  The  adipose  tissue,  when  abundant  and  somewhat 
tense,  has  an  elasticity  which  simulates  rather  closely  the  fluctuation  of 
abscess.  The  junior  practitioner  should,  by  frequent  practice,  early  learn 
to  discriminate  between  the  two  sensations.  And  as  opportunity  offers, 
let  him  not  neglect  to  contrast  also  the  elasticity  of  the  medullary  tumour ; 
many  examples  of  which  imitate  accumulation  of  fluid  still  more  closely. 

But  the  progress  of  matter  is  not  always  to  the  external  or  integu- 
mental  surface  ;  it  may  be  to  the  mucous.  When  the  integument  is  either 
distant,  or  separated  from  the  pus  by  dense  fibrous  texture,  the  pointing 
of  the  abscess  takes  place  not  only  in  that  direction,  but  also  towards  a 
mucous  outlet  should  this  be  in  the  vicinity.  Sometimes,  even,  the 
matter  opens  upon  a  serous  surface  ;  but  this  is  fortunately  a  rare  result. 
Thus,  when  matter  has  formed  immediately  exterior  to  the  peritoneum, 
in  the  abdominal  parietes,  although  the  dense  unyielding  fibrous  texture 
on  the  external  aspect  interferes  with  its  progress  to  the  surface,  yet  the 
support  afibrded  to  the  peritoneum  from  within  is  so  equable,  that  in 
almost  all  such  cases  the  outward  progress  is  steadily  maintained  through 
the  more  dense,  thick,  and  unyielding  investment ;  the  peritoneum  for 
at  least  some  considerable  time  remaining  entire,  and  saving  the  abdo- 
minal cavity  from  dangerous  purulent  irruption.  Whereas,  when  abscess 
has  formed  deeply  in  the  areolar  tissue  by  the  side  of  the  rectum,  very 
often  before  it  has  pointed  externally  on  the  hip  it  has  made  its  way  by 
an  ulcerated  aperture  into  the  cavity  of  the  bowel.  And,  in  the  same 
way,  abscess  of  the  lung,  or  even  of  the  pleura,  is  more  likely  to  be  dis- 
charged through  the  bronchial  tubes,  than  to  make  its  way  through  the 
thoracic  parietes. 

Especially  important  tissues — ^the  arterial,  venous,  and  nervous — 
may  traverse  the  cavity  of  the  abscess  j  or,  though  at  first  not  implicated, 
may  be  eventually  exposed  to  the  matter's  contact  by  enlargement  of 
the  suppurated  space.  Such  parts  are  protected  j  at  least  for  a  time. 
They  are  incrusted  by  a  fibrinous  layer,  dense  and  compact ;  which 
maintains  the  nutrition  of  the  texture,  and  thus  saves  the  important  part 
which  it  invests  from  ulcerative  destruction.  Only  for  a  time,  however, 
be  it  well  remembered.  For  should  the  relieving  incision  be  unwisely 
withheld,  the  extensive  denudation  of  important  parts  will  almost  cer- 
tainly be  followed  by  destructive  ulceration,  with  the  complication  of 
hemorrhage  when  the  abscess  has  opened. 

The  Symptoms  which  accompany  and  denote  the  formation  of  abscess 
are  sufliciently  plain.  These  are  the  ordiaary  signs  of  the  iuflamniatory 
process — pain,  heat,  redness,  and  swelling.    Centrally,  the  swelling  is 
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soft  and  fluctuating;  exterior  to  the  soft  suppurated  centre,  is  tlie  hard 
unyielding  barrier  of  fibrin;  and  exterior  to  both  is  the  soft,  diffused, 
pitting  swelHng  from  serous  diffusion  (p.  82).  As  the  matter  accumulates 
and  points,  fluctuation  becomes  more  distinct,  the  central  soft  space  en- 
larges as  well  as  becomes  more  prominent,  the  surrounding  induration 
recedes,  the  general  swelling  assumes  a  more  conical  form,  and  towards 
the  apex  of  the  cone  the  redness  gradually  passes  into  a  yellowish  tint, 
the  pus  shewing  its  o\vn  colour  through  the  attenuated  integument. 

Throbbing  and  increase  of  pain,  in  general,  immediately  precede  sup- 
puration ;  and,  especially  when  seated  in  important  parts,  rigor  usually 
marks  its  occurrence.  Should  the  inflammatory  process  then  subside,  as 
it  frequently  does — as  if  exhausted  in  the  effort  of  having  attained  to 
its  crisis  — and  if  the  suppurated  texture  be  loose  and  yielding — the 
mieasy  sensations,  though  not  wholly  absent,  decidedly  abate ;  and, 
afterwards,  on  the  thin  portion  of  skin  giving  way,  they  are  still  further 
reheved.  If,  on  the  contrary,  as  formerly  shewn  (p.  33),  the  tissues  be 
dense  and  unyielding,  or  the  inflammatory  process  from  any  cause  sus- 
tained, the  pain,  throbbing,  heat,  and  tension  are  undiminished,  or  pro- 
bably rise  to  an  aggravated  iutensity. 

The  constitutional  symptoms  are  inflammatory  in  the  first  instance ; 
and  then  these  either  simply  subside,  or  change  into  those  of  hectic,  as 
formerly  explained  (p.  33). 

Treatment. — The  indications  to  be  fulfilled  in  the  management  of 
acute  abscess  are — 1.  To  moderate  remaining  inflammatory  disease.  It 
has  been  already  stated,  that,  on  the  formation  of  matter,  the  morbid 
process  which  caused  it  often  subsides  spontaneously.  If  not,  anti- 
phlogistics  are  to  be  continued.  2.  To  remove  all  sources  of  excitement 
from  both  system  and  part.  The  former  half  of  this  indication  is  met 
by  maintenance  of  the  antiphlogistic  regimen ;  in  regard  to  the  latter, 
foreign  matter  is  taken  away,  muscles  are  relaxed,  and  the  part  is  so 
placed  as  not  to  be  ruffled  or  otherwise  irritated  from  without.  3.  To 
encourage  the  matter's  approach  to  the  surface.  For  this,  nothing  is  so 
effectual  as  the  constant  application  of  hot  poultices,  frequently  renewed, 
along  with  maintenance  of  strict  quietude  of  the  part  j  and  at  each 
renewal  of  the  poultice,  hot  fomentation  may  be  used  for  some  minutes. 
The  hot  and  moist  apphcations  are  of  use  antiphlogistically;  and  besides, 
by  favouring  relaxation  of  texture,  they  promote  enlargement  of  the  sup- 
purated space — whereby,  as  we  have  seen,  approach  to  the  surface  is 
effected  (p.  61).  Tension  and  imdue  pressure  are  also  avoided,  which 
otherwise  might  occur,  reinducing  the  inflammatory  attack.  4.  To 
evacuate  the  matter  by  an  early  and  free  opening.  Abridging  nature's 
efforts  by  artificial  means.  5.  To  subdue  the  fresh  disturbance  which 
the  infliction  of  the  wound  must  necessarily  induce.  Fomentation, 
poultice,  and  rest,  are  still  adequate  to  this.  6.  To  promote  the  ultimate 
closure  of  the  cavity  of  the  abscess  by  granulation  and  cicatricial  con- 
traction. 

The  three  first  indications  are  not  to  be  long  persevered  in,  ere  the 
fourth  is  arrived  at.  Tliree  or  four  days  at  the  utmost — sometimes  only 
as  many  hours — will  suffice  for  fomentation  and  poultice;  and  then, 
as  soon  as  fluctuation  can  be  detected,  evacuation  should  be  effected. 
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It  is  no  doubt  true  that  nature  is  herself  equal  to  overtake  tliis  result, 
unaided;  and  the  mode  of  her  operation  we  have  shewn  (p.  83). 
But  the  completion  of  that  task,  often  laborious,  sliould  seldom  be 
demanded  of  her  in  acute  abscess ;  otherwise  harm  must  accrue.  1. 
Time  is  unnecessarily  wasted.  Nature's  mode  of  evacuation  is  a  gradual 
and  tardy  process  ;  the  plunge  of  a  knife  is  the  work  of  an  instant ;  and 
it  may  happen,  not  unfrequently,  that  time  is  all-important  to  the  patient. 
2.  An  unnecessary  amount  of  pain  is  endured.  Though  after  suppui-a- 
tion  of  lax  textures  the  painful  feehngs  usually  subside,  yet  they  do  not 
disappear ;  not  unfrequently  pain  conljinues  even  severe,  and  is  not 
really  assuaged  until  (by  evacuation  of  the  matter)  jDressure  and  tension 
have  been  effectually  removed.  The  pain  of  opening  may  not  be  slight, 
but  it  soon  passes  away ;  it  is  but  as  a  moderate  cost  of  a  most  valuable 
purchase.  And  if  chloroform  be  employed,  no  pain  need  be  felt  at  all. 
If  the  suppurated  texture  include  what  is  fibrous,  osseous,  or  otherwise 
unyielding,  pain  is  invariably  aggravated  instead  of  being  abated  by  the 
formation  of  pus ;  and  therefore  the  expediency  of  early  evacuation  is 
still  more  obvious  under  such  circumstances.  3.  Texture  may  be  greatly 
endangered.  In  the  ordinary  progress  of  an  acute  abscess,  favourably 
situated,  the  majority  of  the  surrounding  parts  are  pushed  aside,  con- 
densed, and  infiltrated  by  fibrin  and  serum ;  while  at  one  point  actual 
destruction  of  texture  takes  place,  by  the  disintegration  of  the  connective 
tissue  which  occasions  the  process  of  advance.  But  if  the  natural  effort 
outwards  be  baulked  by  resisting  texture,  as  it  is  almost  certain  to  be  in 
deeply  seated  abscess,  then  pressure  is  increased  to  a  dangerous  degree, 
at  other  and  various  points ;  and  those  parts  which  otherwise  might 
have  been  merely  displaced,  and  temporarily  altered  in  structure,  now 
become  the  prey  of  a  morbid  process  which  is  destructive.  Areolar 
tissue  is  broken  up,  muscles  are  separated,  periosteum  is  detached,  bone 
stripped  bare  may  ulcerate  or  die,  cavities  and  canals  are  opened  into, 

blood-vessels  may  be  perforated, 
joints  may  be  stifi'ened  or  destroyed. 
Such  evils  may  occur,  even  when 
the  process  is  gradual  and  of  a  nor- 
mal kind,  preceded  by  its  fibrinous 
barrier ;  but  it  may  happen  that  dis- 
integration becomes  xmusually  rapid, 
and  the  boundary  of  fibrinous  pro- 
duct is  broken  down  ;  purulent  for- 
mation then  takes  place  difiusely 
through  the  tissues,  and  both  the 
extent  and  rapidity  of  disaster  are  fearfully  increased,  4.  The  danger 
is  not  only  local  but  general  Such  destructive  results,  as  have  just 
been  alluded  to,  cannot  occur 
without  involving  the  system  in 
serious  disorder.  This  would  be 
the  case,  even  supposing  the  parts  F'g-  if. 

so  injuriously  dealt  with  to  be  of  themselves  unimportant.    But  they 

Fig.  18.  Danger  of  delaying  incision,  exemplified.    Thumb  lost  in  consequence. 
Fig.  19.  The  illustration  carried  further  ;  after  maceration. 
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may  be  such  as  in  tlioir  lesion  to  peril  existence  almost  immediately ; 
hemorrhage  may  occur  from  a  large  artery  or  vein ;  tliere  may  he  violent  in- 
flammatory seizure  of  an  internal  serous  cavity,  by  purulent  irruption  ;  or 
the  patient  may  be  choked  by  the  pus,  in  an  effort  of  bronchial  escape. 

It  has  long  been  admitted  that 
open  abscesses  undergoing  acute  ulcer- 
ation— in  fact  changed  from  the  condi- 
tion of  abscess,  into  that  of  an  acute 
and  spreading  ulcer — may  expose  and 
perforate  blood-vessels,  and  other  im- 
portant canals.  But  the  power  of 
imopened  abscesses  to  do  likewise 
woiild  seem  to  be  by  many  doubted,  if 
not  denied,  and  made  an  excuse  for 
delay  in  evacuation.  That  occult 
abscesses,  however,  have  such  destruc- 
tive power  imparted  by  circumstances, 
not  only  does  theory  admit  as  possible, 
but  experience  declares  as  a  fact.  In 
deep  abscess  of  the  neck,  for  example, 
when  pus  is  bound  down  by  the  dense 
cervical  fascia,  it  is  no  very  uncom- 
mon thing,  when  nature  is  culpably 
left  to  struggle  unaided  under  such 
adverse  circumstances,  to  find  an  open- 
ing taking  place  into  either  the 
oesophagus  or  trachea ;  and  recent  examples  have  not  been  wanting  of 
still  greater  hazard,  by  perforation  of  either  the  carotid  or  the  internal 
jugular*  In  the  one  case,  a  form  of  False  Aneurism  is  estabhshed ;  in 
the  other,  the  train  is  laid  for  troublesome,  and  it  may  be  fatal 
hemorrhage. 

It  is  worthy  of  note,  in  a  practical  point  of  view,  that  such  suppurative 
lesion  of  the  vascular  tissue  is  especially  apt  to  occur  in  young  people 
after  Scarlatina ;  and  that,  in  the  open  condition  of  sore,  the  vein  is 
more  apt  to  suffer  than  the  artery.  It  may  be  added,  that  a  chronic 
abscess  which,  after  having  attained  to  some  size,  has  suddenly  become 
acute,  is  specially  dangerous  in  this  way ;  all  the  more  if  blood-vessels  of 

*  British  and  Foreign  Eeview,  No.  29,  p.  155  ;  and  Medico-Cliinirgical  Trans- 
actions, vol.  25,  1842  ;  also  London  and  Edinburgli  Medical  Journal,  March  1843, 
p.  177 ;  Ihkl,  April  1843,  p.  386 ;  IWl,  July  1844,  p.  632  ;  Ihid,  April  1845,  p. 
265  ;  Lancet,  No.  1025,  p.  130 ;  Ihid,  No.  1228,  p.  287  ;  lUd,  No.  1377,  p.  92  ; 
Listen,  on  a  "Variety  of  False  Aneurism,  London,  1842  ;  Liston's  Practical  Surgery, 
London,  1846,  p.  189  ;  Monthly  Joui-nal,  Feb.  1852,  p.  110 ;  lUd,  March  1852,  p. 
277,  etc.  These  are  but  some  of  the  appropriate  cases  ;  there  are  others.  One  seems 
especially  conclusive  ;  in  which  the  aorta,  where  in  contact  with  an  unopened  abscess, 
wa.s  found  ulceratively  eroded  from  without ;  the  inner  coat  alone  remaining,  attenu- 
ated yet  entire. 


Fig.  20. 


Fig.  20.  Mr  Liston's  case,  b,  the  external  opening  of  what  was  an  abscess,  n, 
the  ulcerated  communication  between  the  cyst  and  the  carotid  artery  ;  the  latter  has 
been  sliced  open,    c,  the  par  vagum.— British  and  Foreign  Review,  No.  29,  p.  155. 
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any  size  licappen  to  lie  between  the  abscess  and  its  approach  to  the 
surface. 

In  former  times,  maturation  of  an  ahscesR  was  talked  of,  as  an  event 
always  to  ho  waited  for,  and  made  to  precede  artificial  evacuation.  It 
Was  held  as  almost  a  maxim  in  surgery,  that  ere  a  knife  could  witlx 
propriety  enter  the  cavity  of  an  abscess,  this  should  have  attained  to  a 
certain  size,  not  inconsiderable,  and  have  become  quite  superficial  Such 
delay  may  be  suitable  enough  in  the  case  of  suppurated  areolar  tissue, 
almost  or  actually  subcutaneous  ;  yet  time  and  pain  might  both  be  saved 
even  here.  And  from  what  has  just  been  stated,  it  is  verj*  obvious  that 
in  all  cases  where  the  abscess  is  either  deeply  seated,  or  in  the  vicinity  of 
important  parts,  to  practice  delay  is  only  to  incur  neglect  and  invite 
disaster.  The  general  rule,  therefore,  undoubtedly  is  to  make  an  early 
and  fi-ee  opening  in  acute  abscess ;  time  and  texture  are  saved,  and  pain 
and  peril  avoided.  And  another  rule,  arising  out  of  the  preceding,  is — 
that  in  a  truly  acute  abscess,  cure  by  absorption  of  pus  is  not  to  be  cal- 
culated on  in  the  treatment.  People  no  doubt  say  that  "  abscesses  are 
absorbed."  So  they  are ;  but  not  abscesses  which  are  acute  and  sthenic. 
Chronic  abscesses  disappear,  often  enough,  with  a  whole  skin ;  so  do 
acute  serous  and  lymphous  collections,  simulating  abscess ;  but,  as  a 
general  rule,  genuine  abscess,  acute  and  sthenic,  follows  but  one  course, 
and  that  is  pointing  and  discharge. 

In  some  cases,  it  is  advisable  to  go  a  step  further.  When  we  are 
quite  certain  that  matter  must  form  in  the  inflaming  part,  and  when  we 

know  that  highly  important  textures 
are  involved,  it  may  be  wise  aud 
well  to  make  a  very  early  wound, 
down  to  the  centre  of  the  suppurat- 
ing texture  ;  not  with  the  view  of 
evacuating  pus  already  formed,  but 
in  order  to  afford  a  ready  and  safe 
exit  to  the  pus  which  we  know  is 
about  to  be  secreted  there.  Thus, 
for  example,  urinous  infiltration 
may  be  prevented  in  deep  abscess 
of  the  perinseum. 

Under  certain  circumstances, 
however,  we  purposely  delay  evacu- 
ation ;  that  is,  when  our  object  is 
to  obtain  destruction  of  a  part.  In 
obstinate  glandular  enlargement, 
for  example,  which  has  resisted 
Fig.  21.  discussion,  we  usually  endeavour  to 

obtain  suppuration.  Were  we  to 
open  such  an  abscess  early,  the  glandular  tumour  might  after  all  remain 
entire  and  as  obstinate  as  before ;  but  in  order  to  ensure  its  disintegration, 
we  delay  the  opening,  that  the  pressure  of  the  pent-up  matter  may  act 
destructively.  Evidently,  this  exception  corroborates  the  general  rule, 
which  is  converse. 

Fig.  21.  Abscess  opened,  from  within  outwards — Bubo. 
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Opening  may  also  be  prudently  delayed,  when  the  suppurated  part 
is  in  itself  unimportant,  and  when  mucli  active  inflammatory  progress 
exists  around — lilcely  to  be  aggravated  by  early  wound  ;  as  in  some  cases 
of  acute  bubo.  Then  it  may  be  well  to  wait  till  the  part  has  calmed 
down ;  as  tooth-extraction  is  wisely  postponed,  until  the  fury  of  the 
gumboil  shall  have  passed  away. 

The  opening  may  be  effected  either  by  knife  or  by  potassa  fusa.  In 
the  great  majority  of  cases  the  former  is  preferred,  as  less  painful ;  more 
expethtious  ;  entailing  no  loss  of  substance  ;  and  less  likely  to  excite  and 
maintain  inflammatory  progress  which  might  extend  and  aggravate  the 
original  mischief.  The  preferable  form  of  cutting  instrument  is  the 
bistoury,  sharp-pointed,  with  a  fine  edge,  and  either  curved  or  straight. 
The  curved  is  used  when  an  abscess  is  superficial  and  prominent ;  punc- 
turing the  superimposed  textures  at  their  lowest  and  most  dependent 
point,  traversing  the  cavity  of  the  abscess  as  far  as  may  be  deemed 
requisite  for  free  evacuation,  emerging  from  a  puncture  opposite  to  that 
whereby  entrance  was  effected,  and  then  by  a  rapid  withdrawal  of  the 
instrument  dividing  the  parts  interposed  between  the  points  of  entrance 
and  exit. 

The  straight  bistoury,  on  the  other  hand,  is  used  when  the  surface  is 
flat  and  the  abscess  deep.  The  point  is  held  perpendicular  to  the  surface, 
and  steadily  advanced  through 
the  superimposed  parts,  imtil  the 
cavity  of  the  abscess  is  reached — 
as  is  indicated  by  absence  of  re- 
sistance, and  the  freedom  of 
motion  which  the  knife's  point 
may  be  made  to  assume ;  then  by 
a  gentle  sawing  movement,  the 
aperture  is  made  sufiiciently 
wide  ere  the  instrument  is  with- 
drawn. The  bistoury  should  be 
held  very  loosely,  and  with  readi- 
ness to  let  go  on  the  instant, 
should  the  patient  by  an  involun-  i  Fig.  22. 

tary  start  jerk  forward  the  punc- 
tured part.  Also,  when  the  thickness  to  be  cut  through  is  either 
siderable,  or  pretematurally  dense,  sudden  plunging  of  the  knife  shourd 
be  guarded  against ;  by  employing  steady  and  gradual,  rather  than  great 
and  sudden  force ;  at  the  same  time  resting  the  back  of  the  bistoury  on 
a  finger  of  the  left  hand  laid  flat  on  the  integument ;  otherwise  the  cavity 
of  the  abscess  may  be  completely  transfixed,  and  important  parts 
wounded  on  the  opposite  side. 

The  opening  should  invariably  be  made  dependent ;  that  is,  at  the 
lowest  part  of  the  cavity ;  in  order  that  it  may  afford  a  free  and  efficient 
Oram  for  the  purulent  fluid,  and  thereby  not  only  prevent  re-accumulation, 
but  also  favour  contraction  of  the  empty  space.  And  in  determining  the 
pomt  which  IS  most  eligible  with  this  view,  we  must  of  course  always 
take  mto  consideration  the  posture  which  the  patient  is  to  occupy  during 
Fig.  22.  Abscess  opened,  from  without  inwards. 
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the  cure ;  what  is  dependent  in  the  erect  posture,  may  not  be  so  in  the 
semi-erect  or  recumbent. 

Wlien  abscess  forms  in  the  immediate  vicinity  of  large  and  important 
blood-vessels,  as  in  the  neck,  it  may  T)c  alleged,  in  excuse  for  delay,  tliat 
early  incision  cannot  be  made  in  such  circumstances,  without  risk  to  the 
>''essels.  It  is  not  so.  The  abscess  is  a  safe  protection  from  the  point 
of  the  bistoury ;  being  usually  interposed  between  this  and  the  vessels — 
the  latter  on  the  fiu-ther  aspect.  They  may  be  injured,  it  is  true,  by  a 
reckless  plunge  of  the  knife,  or  by  an  imnecessarily  extensive  thrust :  but 
such  things  are  not  contemplated  in  the  hands  of  a  duly  qualified 
practitioner.  Any  considerable  quantity  of  matter  having  formed,  in 
immediate  contact  with  the  common  sheath  of  the  large  blood-vessels  of 
the  neck,  an  incision  may  be  made  fearlessly  down  on  the  ordinary  and 
normal  site  of  these  parts,  without  dread  of  hazard.  In  the  case  of  an 
early  incision,  the  abscess  protects  the  vessels — ^from  the  knife's  point ; 
when  opening  is  delayed,  the  abscess  may  become  their  destroyer — ^by 
its  own  agency. 

When  the  incision  has  been  made  through  a  considerable  tliickness 
of  parts,  there  is  a  chance  of  the  line  of  woimd  uniting  prematurely ; 
ere  yet  the  cavity  of  the  abscess  has  closed,  or  its  interior  ceased  from 
purulent  secretion.  Ee-establishment  of  the  abscess  necessarily  results. 
To  avoid  tliis,  such  premature  union  is  to  be  prevented ;  by  the  lodg- 
ment of  a  foreign  body  in  the  track.  However  simple  and  slight  such 
foreign  matter  be,  it  is  sufificient  to  prevent  adhesion.  A  thin  slip  of 
lint  is  gently  inserted  with  a  probe,  and  retained.  AU  stufiing  and  cram- 
ing  of  the  wound  is  not  only  unnecessary,  but  injurious  ;  painful  at  the 
time,  and  sure  to  excite  subsequently  a  grave  amount  of  inflammatory 
accession,  followed  by  new  and  more  extensive  suppui-ation. 

Squeezing  of  the  part,  after  incision,  is  equally  reprehensible.  Much 
unnecessary  pain  is  inflicted,  and  the  inflammatory  process  is  not  only 
maintained  but  aggravated ;  a  fresh  exciting  cause  is  applied.  If  the 
opening  be  dependent  and  free — as  it  should  be — ^the  matter  will  find  its 
way  out  readily  enough. 

So  soon  as  the  knife  is  withdrawn,  and  the  more  immediate  gush  of 
pus  removed,  a  soft  warm  poultice  is  applied ;  and  into  this  the  fluid 
continues  gradually  to  ooze.  But  should  the  wound  shew  a  tendency 
to  bleed  unduly,  the  poultice  should  not  be  applied  until  the  flow  of 
blood  has  ceased.  When  the  contents  of  an  abscess  are  of  a  flaky  and 
semi-solid  consistence,  as  often  happens  in  patients  of  tubercuhu-  tendency, 
the  aperture  should  be  especially  free,  so  as  to  facilitate  and  insure  an 
efiectual  discharge. 

Poulticing  is  continued  until  the  inflammatory  process  which  attended 
on  the  suppuration,  and  which  has  been  somewhat  increased  by  addition 
of  the  fresh  stimulus  of  incision,  satisfactorily  abates  ;  imtil  the  textures 
have  been  sufficiently  relaxed,  and  purulent  discharge  fully  established  ; 
such  discharge  seeming  often  to  have  a  resolutive  efi'ect.  But  poulticing 
may  be,  and  often  is,  overdone.  If  continued  after  decadence  of  the 
inflammatory  attack,  harm  is  done  by  over-relaxing  texture,  maintaining 
congestion,  and  consequently  prolonging  redundant  discharge  ;  pus,  too, 
may  come  to  occupy  infiltrated  parenchyma,  where  but  serum  or  lymph 
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was  before — more  especially  if  the  iullammatory  process  happen  to  be  of 

asthenic  tendency. 

A  part  constantly  sodden  by  a  hot  and  moist  poultice  cannot  be 
otherwise  than  congested.  There  is  no  doubt  that  many  open  abscesses, 
and  many  suppurating  wounds,  are  kept  from  healing,  and  an  exhausting 
or  hectic  effect  produced  on  the  system,  by  an  undue  continuance  of 
poulticing.  The  first  two  or  thi-ee  days,  after  opening,  usually  suflace  for 
subsidence  of  the  major  part  of  the  inflammatory  process  ;  and  then  the 
poultice  is  to  be  superseded  by  simple  water-dressing,  applied  tepid  ;  not 
with  an  antiplilogistic  view,  but  merely  protective,  soothing,  and  abster- 
gent. A  piece  of  lint,  doubled,  steeped  in  tepid  water,  and  gently 
squeezed,  is  placed  softly  over  the  suppurated  part,  and  covered  by  a 
portion  of  oHed  silk  or  gutta  percha  of  larger  dimensions  ;  the  object  of 
the  latter  being  to  secure  the  epithem  in  its  place,  to  retain  also  its  heat 
and  moisture  by  prevention  of  evaporation,  and  to  prevent  soiling  of  the 
bed  or  body-clothes  by  oozing.  This  lint  is  removed  as  often  as  cleanli- 
ness and  comfort  demand ;  not  oftener ;  "  nimia  diligentia "  in  such 
matters  is  but  sorry  surgery,  as  will  be  afterwards  explained. 

The  progress  towards  cure  is  usually  as  follows.  After  opening, 
inflammatory  accession  occurs  in  and  around  the  abscess,  by  two 
exciting  causes  ;  the  injury  inflicted  by  the  knife,  and  the  stimulus,  not 
inconsiderable,  caused  by  sudden  contact  of  atmospheric  air  with  the 
interior  of  the  abscess — a  part  previously  altogether  unaccustomed  to  such 
influence.  This  fresh  attack  is  usually  subdued  in  a  few  days,  by  rest, 
fomentation,  and  poultice  :  but  not  before  important  change  has  been 
thereby  efiected.  It  induces  ulceration  in  the  exposed  surface  of  the 
abscess  ;  disintegrating  the  pyogenic  membrane,  when  that  exists.  But 
the  inflammatory  axjcession  being  transient,  so  is  the  ulceration  ;  fibrinous 
formation  continues,  and  through  subsidence  of  the  inflammatory  process 
assumes  the  plastic  form  :  a  portion,  upon  the  surface,  still  passes  off  in 
pus;  but  the  remainder,  adhering  to  the  surrounding  original  texture, 
becomes  organised,  and  converted  into  granulations.  And  these  oc- 
cupy the  place  of  the  pyogenic  membrane,  or  of  the  fibrinous  matter 
which  was  being  transformed  thereto — for,  in  recent  acute  abscesses, 
time  may  not  have  been  afforded  for  completion  of  the  membranous 
change.  In  other  words,  a  suppurating  surface,  with  destructive  tendency, 
is  exchanged  for  what  is  granulating  and  reparative. 

Eut  it  is  not  by  the  formation  of  new  matter  that  closure  is  prmcipally 
effected.  The  surrounding  primary  textures,  which  had  been  condensed 
and  displaced  during  the  formation  and  enlargement  of  the  abscess,  being 
now  relieved,  by  a  vital  resiliency  seek  their  normal  condition.  Tormerly 
they  receded ;  now  they  practise  a  directly  reverse  movement — centri- 
petal. And  thus  by  a  simultaneous  occurrence  of  this  resilience  of  the 
original  tissues,  with  the  formation  of  a  granulating  surface,  the  cavity 
of  the  abscess  partly  collapses,  partly  contracts ;  and  the  granulating 
siufaces,  where  in  contact,  unite  and  coalesce.  Cicatrization,  by  the 
formation  of  a  marginal  pellicle,  advancing  towards  the  centre,  now  closes 
the  aperture  by  which  the  abscess  had  opened  or  been  evacuated,  and 
thus  the  last  part  of  the  process  of  cure  is  completed. 

During  the  progress  of  these  events,  water-dressing  is  applied,  tepid. 
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Should  the  character  of  the  granulations  indicate  debility,  the  application 
is  to  be  medicated ;  variously,  according  to  circumstances,  as  will  be 
afterwards  explained.  Eeaccessions  of  the  iuilammatory  process  may 
take  place ;  these  are  to  be  carefully  guarded  against,  and,  when  they 
occur,  combated  by  the  usual  means.  When  the  site  of  abscess  is  deep, 
care  must  also  be  taken  that  the  superficial  portion  do  not  close  prema- 
turely ;  by  occasionally  interposing  a  slip  of  lint,  or  other  dressing,  so 
that  the  contraction  may  proceed  uniformly,  from  the  bottom  upwards. 
Should  the  part  become  jjale  and  flabby,  with  secretion  of  tliin  pus,  and 
tendency  of  this  to  accumulate  and  remain  in  the  cavity,  general  support 
of  the  part  by  bandaging  is  advisable.  At  the  same  time,  the  system 
shoidd  be  looked  to ;  and  will  probably  be  found  to  require  support 
likewise. 

In  certain  exceptional  cases,  caiistic  is  preferred  to  the  knife.  In  a 
small  chronic  abscess,  in  which  opening  has  been  delayed,  the  integu- 
ments are  attenuated  to  a  considerable  extent  at  the  most  superficial 
point.  On  discharge  of  the  matter,  they  have  not  power  sufficient 
to  recover  cohesion  with  the  parts  beneath ;  and  perish  sooner  or  later, 
either  by  ulceration  or  by  sloughing.  The  use  of  caustic  under  .such 
circumstances  not  only  opens  the  abscess,  but,  by  at  once  destroying 
the  feeble  and  thinned  integument,  expedites  the  healing  process.  Or, 
in  addition  to  such  a  state  of  matters,  obstinate  glandular  enlargement 
may  exist ;  abscess  having  formed  in  the  areolar  tissue  around  it. 
Were  evacuation  to  be  performed  by  incision,  this  gland  would  con- 
tinue to  project  centrally  from  the  wound,  and  thereby  delay,  or  per- 
haps altogether  prevent,  cicatrization  ;  besides,  when  the  pus  contained 
within  the  gland  is  known  to  contain  a  specific  poison,  it  is  an  object  to 
get  rid  of  that  pus,  perhaps  also  neutraliziag  its  effects  by  the  action 
of  the  caustic,  and  so  removing  a  serious  obstacle  to  healing.  Let 
the  caustic  which  effects  the  integumental  opening  be  thrust  into  the 
gland  in  one  or  more  places,  and  the  result  is  a  suppuration  wliich  is 
innocuous.  Also,  if  a  patient  decidedly  object  to  the  knife's  use,  from 
timidity  or  prejudice,  and  unwisely  shun  one  pain  to  incur  a  greater, 
caustic  may  be  employed.  The  best  form  is  the  potassa  fasa,  pressed 
firmly  on  the  part  till  the  abscess  is  entered ;  moved  laterally,  also,  if 
need  be,  to  destroy  integument ;  or  pushed  deeply,  to  break  up  glandular 
enlargement.  Oil  or  viaegar  is  then  apphed,  to  neutrahze  the  redundant 
alkali ;  so  saving  the  surrounding  parts ;  and  the  whole  is  covered  with 
a  poultice. 

Chronic  Abscess — Sthenic. 

Tire  formation  of  chronic  abscess  is  a  comparatively  slow  process,  in 
all  respects ;  most  liable  to  occur  in  those  of  feeble  constitution ;  and 
produced  by  inflammatory  disease  which  is  either  chronic,  or  subacute 
and  transient.  The  attendant  symptoms — redness,  pain,  swelling,  tension, 
heat — are  comparatively  trifling ;  some  of  them  may  be  altogether  absent ; 
and  the  progress,  whether  superficially  or  in  any  other  direction,  is  slow. 
Indeed  it  is  probable  that  in  the  truly  chronic  abscess,  enlargement  of  the 
sac  is  not  effected  or  attended  by  ulceration,  but  merely  by  displacement 
of  surrounding  parts  ;  unless,  indeed,  acute  accession  siipervene.  There 
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is  little  or  no  surrouuding  formation  of  fibrin,  further  tlian  what  consti- 
tutes the  pyogenic  membrane ;  and  by  this  circumstance  the  extension 
of  that  membrane,  along  with  condensation  of  the  surrounding  parts, 
is  manifestly  favoured.  Tlie  pyogenic  membrane,  being  more  leisurely 
formed,  is  more  fully  developed,  more  highly  organized,  and  probably 
possessed  of  both  absorbent  and  secerning  power  to  a  higher  degree  than 
in  the  acute  abscess.  The  pus  is  thin,  its  serous  portion  predominating 
largely  over  the  globules;  and  this  circumstance,  conjoined  with  the 
greater  efficiency  of  the  lining  membrane,  renders  the  contents  of  a  chronic 
abscess  comparatively  much  more  amenable  to  absorption.  We  have 
little  hope  of  curing  an  acute  abscess  without  evacuation ;  in  the  chronic, 
discussion  is  not  unlikely  to  prove  successful. 

Sometimes  the  liquor  puris  is  absorbed,  while  the  solid  particles 
remain  in  a  compact  and  condensed  form.  Such  an  occurrence,  for 
example,  is  by  no  means  uncommon  in  the  testicle. 

Chronic  abscesses  are  found  to  vary,  from  the  smallest  size,  to 
cavities  capable  of  holding  two  or  more  pints  of  fluid.  When  deeply 
seated,  the  very  indolence  of  their  nature  ensures  their  attainment  to 
huge  dimensions,  should  their  progress  be  unqualified  by  treatment.  In 
all  cases,  approach  to  the  surface  is  slow ;  for  the  accumulation  of  pus 
is  very  gradual,  and,  as  already  stated,  there  is  comparatively  little  sur- 
rounding fibrinous  product  to  hem  in  the  secretion  as  it  does  accumu- 
late— circumstances  which  render  the  occurrence  of  tension  and  pres- 
sure all  the  more  improbable.  Hence  it  is  characteristic  of  the  collection 
to  enlarge  almost  equally  in  all  directions,  without  the  tendency  to  point 
which  is  observed  in  acute  abscess. 

Treaimmt. — ^When  the  abscess  is  small ;  stationary,  or  nearly  so  ;  or 
of  itself  shewing  signs  of  recession  by  absorption  j  and  more  especially 
if  so  situated  as  to  render  the  avoidance  of  deformity  by  cicatrix 
extremely  desirable — discussion  is  by  all  means  to  be  attempted.  The 
general  system  is  to  be  put  in  good  order,  particularly  as  regards  the 
secretions ;  the  patient  is  to  be  denied  much  liquid  of  any  kind,  and 
enjoined  to  live  sparingly  on  dry  food ;  and  exhalation  may  be  at  the 
same  time  increased.    Tor  seeing  that  the  blood  must,  in  its  normal  state, 
be  more  or  less  serous  in  character,  the  frame  may  be  in  some  degree 
compelled,  as  it  were,  to  maintain  this  essential  condition  by  absorption 
of  its  own  fluids.    The  iodide  of  potassium — or  some  other  preparation 
of  iodine — is  administered  internally,  beginning  with  small  doses ;  and  a 
direct  stimulant  to  absorption  is  applied  to  the  part.    This  last  indication 
may  be  variously  fulfilled.     The  Emplastrum  gummosum,  or  the  E. 
Hydrargyri,  or  a  plaster  composed  of  equal  parts  of  each,  may  be  applied ; 
or  the  surface  may  be  lightly  and  repeatedly  blistered.    Or  the  prepara- 
tions of  iodine  may  be  used ;  in  the  form  either  of  ointment  or  of 
solution.    Experience  is  somewhat  adverse  to  the  former,  more  especially 
when  combined  with  fiiction,  as  it  usually  is  ;  over-stimulation  is  apt  to 
occur,  and  chronic  disease  may  be  converted  into  acute  under  unfavour- 
able circumstances.    It  is  better  to  pencil  the  part  frequently  with  the 
ordinary  tincture  of  iodine,  or  with  the  following  solution  :  Iodine,  a 
scruple ;  iodide  of  potassium,  two  scruples  ;  water,  an  ounce — increased 
or  abated  in  strength  according  to  circumstances.    Usually  the  skin 


94 


TREATMENT  OF  CHRONIC  ABSCESS. 


becomes  brown,  cracks,  emits  serum,  and  is  somewhat  painful ;  but  such 
imeasmess,  when  merely  iutegumental,  is  not  to  arrest  the  use  of  the 
remedy ;  for,  usually,  while  such  is  the  state  of  the  surface,  tlie  soft 
tmnour  beneath  is  found  to  be  satisfactorily  diniiiiishing.  Often  thick 
crusts  of  hardened  cuticle  form  during  the  use  of  this  application ;  becom- 
ing only  partially  detached.  They  should  be  removed  from  time  to  time, 
so  as  to  expose  the  recent  formation  beneath  to  the  thorough  operation 
of  the  remedy.  A  sea- voyage,  more  especially  when  somewhat  protracted 
and  rough,  has  been  found  effectual  in  discussing  small  chronic  abscesses ; 
as  in  the  neck,  or  groin. 

When  a  small  chronic  abscess  is  not  stationary,  but  steadily  enlarg- 
ing ;  and  more  especially  when  it  is  situated  in  an  important  neighbour- 
hood— it  should  receive  the  same  treatment  as  if  it  were  acute.  That  is, 
free,  early,  and  dependent  incision ;  leaving  the  part  to  granulate  and 
cicatrice. 

Many  a  chronic  abscess,  even  of  considerable  size,  may  be  got  to 
disappear  gradually  by  absorption,  under  the  patient  continuance  of  local 
and  constitutional  treatment. 

Cln'onic  abscess,  when  large,  and  refusing  to  yield  by  absorption, 
may  be  treated  in  two  ways.  1.  It  may  be  dealt  with  as  if  acute.  But 
in  this  there  is  some  danger.  The  extensive  internal  surface  is  certain 
to  inflame,  under  the  double  stimulus  of  wound  and  admission  of 
atmospheric  influence  ;  and  this  inflammatory  attack  is  apt  to  be  of 
a  violent  and  intractable  nature.  Acute  ulceration  takes  place,  with 
discharge  of  much  unhealthy  matter,  usually  more  or  less  mixed  with 
blood  ;  and  there  may  also  be  difi'use  suppuration  extending  into  the 
tissues  around.  Constitutional  irritation,  of  a  grave  kind,  neces- 
sarily follows  such  local  mischief.  And,  accordingly,  after  incision, 
the  treatment  should  for  some  days  be  very  soothing,  watchful,  and 
guarded,  as  regards  both  part  and  system  ;  that  such  disaster  may  if 
possible  be  avoided,  or  at  all  events  limited  to  a  moderate  and  tractable 
form.  After  the  period  of  danger  has  passed,  the  ordinary  treatment  of 
a  granulating  wound  is  to  be  pursued ;  bearing  in  mind  that  consti- 
tutional support  will  be  sooner  required  than  in  the  after -management  of 
acute  abscess. 

But  when,  in  the  case  of  a  large  chronic  abscess,  the  state  of  system 
is  such  as  to  indicate  intolerance  of  inflammatory  invasion,  along  with 
susceptibility  to  its  attack — as  is  often  the  case — the  other  mode  of 
treatment  should  certainly  be  attempted. 

2.  Our  object  is,  by  a  subcutaneous  and  valvular  form  of  wound,  to 
prevent  atmospheric  contact  vdih.  the  interior  of  the  cyst.  A  puncture, 
merely  through  the  skin,  is  made  at  the  distance  of  an  inch,  or  an  inch  and 
a  half,  from  the  point  at  which  we  intend  to  penetrate  the  cyst.  Into  this 
wound  a  finely-pointed  long  trocar  and  canula  are  inserted,  and  pushed 
gently  along  beneath  the  integument ;  until,  having  reached  the  point  of 
puncture,  an  elevation  of  the  handle  plunges  the  instrument  through  the 
pyogenic  membrane.  Assured  of  the  canula's  extremity  being  fairly 
lodged  in  the  cavity  of  the  abscess,  we  cautiously  mthdraw  the  trocar ; 
and  the  pus  escapes.  This  having  been  effected,  the  canida  is  then 
removed — the  forefinger  of  the -left  litind  following  closely  on  its  re- 
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treating  point,  so  as  to  shut  up  the  wound,  and  effectually  prevent  the 
admission  of  aii'.    The  wound's  orifice  is  then  covered  with  simple  and 
tenacious  di-essing.    Nothing  is  better  than  a  small  portion  of  porous 
Imt,  saturated  in  collodion,  which  is  made  to  dry  rapidly ;  and  which, 
when  dried,  forms  a  protecting  crust,  at  once  adherent  and  impermeable. 
The  track  L  likely  to  close  by  the  first  intention.    With  the  view  of 
preventing  the  admission  of  air,  it  will  be  prudent,  in  most  cases,  to 
withdi'awlihe  canula,  while  the  pus  is  still  flowing  freely ;  leaving  the 
cavity  of  the  abscess  but  partially  evacuated.    It  is  during  the  saltatory 
interrupted  gouts,  at  the  end  of  complete  abstraction,  that  air  is  so  apt 
to  enter.    It  has  been  proposed,  iu  order  to  make  the  procedure  more 
certain,  to  perform  such  manipulations  under  water,  or  to  withdi'aw  the 
matter  with  a  suction  syringe ;  but  due  attention  to  aU  the  steps  of  the 
operation,  as  just  described,  will  render  all  other  precaution  quite  unne- 
cessary. 

While  the  contents  of  the  abscess  are  being  gradually  removed, 
moderate  and  uniform  compression  should  be  applied  to  the  part ;  and, 
after  healing  of  the  wound,  this  external  support  should  be  for  some  time 
continued.  The  precaution  is  as  necessary  as  in  tapping  for  ascites.  If 
it  be  neglected,  in  the  case  of  a  large  abscess,  serious  internal  hemorrhage, 
by  giving  way  of  venous  or  capillary  coats  in  the  walls  of  the  sac,  may 
occur ;  or  the  admixture  of  blood,  acting  as  a  foreign  body,  may  kindle 
the  inflammatory  process  which  we  are  so  anxious  to  avoid.  By  such 
pressure,  also,  centripetal  contraction  of  the  surrounding  parts,  along 
with  shrinking  of  the  pyogenic  membrane,  is  favoured;  and  purulent 
accumulation  is  thus  vitally  as  well  as  mechanically  retarded. 

When  reaccumulation  has  occurred,  we  do  not  wait  for  any  approach 
to  the  former  dimensions ;  but  at  an  early  period  repeat  the  valvular 
tapping,  at  a  different  point,  or  at  the  same — should  that  seem  preferable. 
One  or  two  repetitions  may  be  required,  ere  the  disease  is  overcome. 
But,  on  the  other  hand,  after  even  a  single  performance,  especially,  ac- 
cording to  Yelpeau,  if  tincture  of  iodine  has  been  injected  into  the  sac, 
the  cavity  may  have  wholly  contracted,  and  absorption  may  have  removed 
the  remaining  component  parts  of  the  abscess — solid  as  well  as  fluid  ; 
or  the  abscess  may  have  so  far  diminished  in  size,  as  to  render  recourse 
to  the  ordinary  treatment,  by  direct  incision,  both  safe  and  suitable. 

Should  the  valvular  mode  fail ;  that  is  to  say,  should  inflammatory 
mischief  supervene,  instant  transition  must  be  made  to  the  other  mode 
of  procedure.    A  free  and  direct  incision  must  be  made  into  the  abscess, 
so  as  at  once  to  evacuate  all  the  contents.    The  subsequent  inflammatory 
accession  wiU  probably  be  severe,  and  perilous  to  the  system ;  yet  it  is 
to  be  unhesitatingly  encountered,  as  the  less  of  two  evils.    For  were 
closure  of  the  oblique  wound  maintained  under  such  circumstances,  the 
constitution  would  be  certain  to  sufi'er  to  a  much  greater  extent.    A  bad 
kind  of  purulent  fluid  is  formed  j  the  general  contents  of  the  abscess 
undergo  chemical  as  well  as  vital  change,  in  consequence  of  the  presence 
of  atmospheric  air ;  and  if  such  matter  be  kept  pent  up,  absorption  of 
noxious  material,  both  in  the  gaseous  and  fluid  form,  is  inevitable, 
inducing  a  grave  amount  of  irritative  fever,  probably  tending  towards  a 
typhoid  result. 
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Sometinios — indeed  not  nnfrequently — tlie  cavity  of  an  abscess  con- 
tracts only  to  a  certain  extent ;  and  then  l)econies  stationary,  or  begins 
to  extend  in  an  opposite  direction.  This  may  happen  in  the  acute  form  ; 
but  is  much  more  likely  to  occur  in  the  chronic.  The  opening  which 
was  originally  dependent,  and  sufficient  for  effectually  draining  the  whole 
space,  may  in  consequence  become  insufficient ;  and  a  new  aperture — or 
Counter-opening,  as  it  is  termed — consequently  becomes  necessary.  It 
is  made  ia  the  same  way  as  the  original  opening ;  its  site  being  chosen 
so  as,  along  with  the  original,  to  command  a  complete  drainage  of  the 
cavity  in  every  part.  It  may  happen  that  when  the  abscess  has  been 
large,  undulating  in  its  outline  originally,  or  prone  to  subsequent  exten- 
sions, two  or  more  such  counter-openings  may  be  required.  In  abscess 
of  the  scalp,  for  example,  a  plurahty  of  wounds  is  often  essential  to  effi- 
cient drainage. 

Chassaignac  inserts  small  caoutchouc  tubes,  in  abscesses  which  are  large 
and  irregular,  with  a  view  to  thorough  drainage,  as  one  would  tile-drain 
a  field.  Sometimes  the  lodgment  of  these  foreign  bodies  produces  hurt- 
ful irritation ;  in  other  cases,  the  practice  is  not  unsuccessful.  On  the 
whole,  however,  the  skilful  use  of  the  opening  and  counter-opening,  with 
support  and  stimulating  injection,  renders  such  mechanical  appliances 
unnecessary. 

Sometimes  the  cavity  fails  to  contract  obliteratively,  notwithstanding 
that  the  opening  is  in  every  way  suitable.  It  may  be  that  the  patient's 
system  is  so  exhausted,  that  while  pus  continues  to  be  discharged,  the 
surfaces  do  not  unite,  granulation  being  defective,  and  the  centripetal 
movement  of  the  original  textures  exhausted.  Under  such  circumstances, 
we  desire  to  excite  a  fresh  inflammatory  stimulus  by  acting  on  the  part, 
or  on  the  system,  or  on  both  ;  hoping  thus  to  obtain  an  increased  supply 
of  plastic  material  fitted  for  repair.  If  there  be  but  one  opening,  stimu- 
lating injections,  varied  in  strength  according  to  circumstances,  may 
fulfil  the  indication,  aided  by  pressure.  If  there  be  two  openings,  a 
few  threads  of  silk  may  be  passed  through,  and  retained  in  the  track 
for  some  days,  after  the  manner  of  a  seton.  At  the  same  time  the 
general  system  is  suitably  attended  to. 

Sinus. 

When  the  cavity  of  an  open  abscess  has  by  contraction  d-\vindled 
dovm  into  a  mere  canal,  lined  by  a  perfectly-formed  pyogenic  membrane, 
the  condition  is  termed  a  Sinus.  The  discharge  is  thin,  containing  few 
globules ;  and  resembling  rather  a  depraved  mucous  than  a  truly  puru- 
lent secretion.  Left  to  itself,  this  state  of  matters  might  continue  for  a 
very  long  period. 

The  first  thing  to  be  done,  is  to  ascertain  the  extent  and  form  of 
the  sinus.  For  this  purpose,  the  ordinary  silver  probe  is  used ;  blunt- 
pointed,  and  pliable  ;  and  passed  with  all  gentleness,  yet  with  a  cm'ious 
care — so  as  to  avoid  perforation  of  previously  sound  texture,  at  the 
same  time  obtaining  an  accurate  cognizance  of  the  existing  space.  The 
former  error  is  chiefly  to  be  guarded  against ;  as  being  both  the  more 
serious  and  more  likely  to  occur.    The  probe  has  not  unfrequently  been 
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passed  forcibly  beneath  sound  fascia,  or  through  Lntcrmuscular  tissue 
previously  unbroken ;  and,  on  withdrawal  of  the  probe,  the  knife  has 
followed  in  the  artificial  track,  making  a  cruel  wound  where  no  wound 
was  requii'ed. 

Treatment  of  Sinus. — We  are  first  to  inquire  whether  there  exist  a 
cause  whereby  complete  closure  of  the  abscess  has  been  prevented.  Such 
will  not  imfi-equently  be  found.  It  may  consist  of  foreign  matter  lodged 
in  the  part ;  introduced  from  without — and  perhaps  the  cause  of  the 
original  abscess,  as  well  as  of  this  subsequent  degeneration  ;  or  it  may  be 
a  decayed  portion  of  the  frame  itself — as  dead  portions  of  bone,  tendon, 
or  fascia ;  or  it  may  be  formed  by  perversion  of  a  normal  secretion — as 
salivary,  irrinary,  and  intestinal  concretions,  escaped  from  their  original 
site.  If  lodgment  of  such  matters  have  induced  the  original  inflamma- 
tory disturbance,  it  is  not  unlikely  that  they  may  escape  along  with  the 
fijst  contents  of  the  abscess,  when  this  is  freely  opened,  whether  artifi- 
cially or  by  Nature.  For  such  is  the  mode  which  she  adopts  for  their 
extrusion  ;  matter  is  formed  around  them,  and  with  this  they  are  floated 
out,  as  it  were,  through  the  evacuating  aperture.  But  the  extrusion  may 
either  fail  altogether,  or  be  but  imperfectly  performed ;  and  any  foreign 
body,  remaining  impacted  in  the  part,  will  not  fail  to  prevent  entire  con- 
traction of  the  open  abscess ;  so  establishing  the  condition  of  sinus. 
When  such  palpable  cause  can  be  found,  accounting  for  the  origin  and 
continuance  of  this  morbid  state,  it  is  in  the  first  instance  to  be  removed. 
In  efifecting  this,  by  probe,  forceps,  or  scoop,  some  little  injury  is  neces- 
sarily inflicted  on  the  parietes  of  the  canal ;  they  bleed,  are  painful,  and 
inflame  ;  and  the  inflammatory  process  may  be  in  such  degree  as  to  pro- 
mote active  granulation.  After  extraction  of  the  foreign  matter,  there- 
fore, it  is  well  to  wait  a  little  j  for  this  act  may  of  itseK  prove  sufiicient 
to  establish  a  cure.  If  not,  stimulating  injection  may  afford  the  aid 
required,  in  the  way  formerly  mentioned. 

Still  failing,  pressure  is  had  recourse  to  ;  not  carelessly  applied,  but 
with  a  little  management,  suited  to  the  end  to  be  obtained.  In  the  first 
place,  we  presume  that  the  extent  and  form  of  the  sinus,  or  sinuses, 
have  been  accurately  ascertained.  Over  the  track  is  applied  a  well- 
fitting  firm  compress  ;  retained  by  bandaging,  so  as  to  make  direct  and 
tolerably  severe  pressure  on  the  whole  of  the  secreting  surface — severe 
because  intended  to  irritate  the  pyogenic  membrane.  The  desired  in- 
flammatory result  having  been  obtained,  pressure  is  removed,  until  the 
destructive  process  subside  into  that  of  repair.  Then  it  is  reapplied  and 
continued,  but  with  much  less  intensity ;  the  object  being  merely  to  afford 
support  to  the  granulating  surface,  and  prevent  accumulative  retention 
of  purulent  fluid. 

Should  pressure  fail — as  it  may  do,  the  part  being  so  dull  as  not 
sufl&ciently  to  obey  the  stimulus — then  a  more  severe  remedy  awaits  us  ; 
incision.  Again  supposing  the  probe  to  have  been  carefuUy  and  skilfully 
employed,  it  is  followed  by  a  probe-pointed  bistoury  ;  whereby  the  sinus 
is  to  be  laid  open.  Usually  it  is  superficial,  and  consequently  not  in  the 
near  neighbourhood  of  important  parts  ;  hence  such  wounds,  even  when 
extensive,  are  seldom  attended  with  troublesome  hemorrhage.  Should 
blood-vessels,  or  other  important  textures,  lie  in  the  way,  they  are  of 
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course  to  be  avoided.  The  incision  will  certainly  be  followed  by  an  acute 
inflammatory  process  throughout  its  whole  extent ;  for  to  ensure  this, 
and  prevent  adhesion  at  any  point,  a  slip  of  lint  is  placed  in  the  track, 
and  retained  until  suppuration  is  established.  The  secreting  surface  is 
converted  into  the  condition  of  an  ordinary  granulating  wound,  and 
we  have  only  now  to  tend  this  process ;  making  sure  that  it  advances 
steadily  and  uniformly  from  the  bottom,  by  preventing  premature  closure 
of  its  surface. 

When  sinus  is  both  deep  and  extensive,  it  is  neither  necessary  nor 
expedient  to  incise  its  whole  space.  A  counter  opening  or  openings 
having  been  made,  treat  the  surface,  at  least  in  the  first  instance  ;  and 
the  probabiUty  is,  that  the  inner  portion  will  join  the  surface  in  the  in- 
flammatory and  curative  results. 

Fistula. 

By  this  term  is  meant  a  further  contraction  of  the  sinus,  with  conso- 
lidation of  its  walls,  and  generally  complicated  by  communication  with  a 
mucous  surface.  The  abscess  has  now  degenerated  into  a  mere  tube,  often 
presenting  a  pouting,  sometimes  a  callous  or  warty  orifice.  The  discharge 
is  still  watery  ;  but  ever  and  anon  purulent  reaccessions  are  apt  to  ensue. 

For  this  state  of  things  there  is  almost  always  a  maintaining  cause ; 
to  be  found  and  removed.  Some  foreign  substance  is  lodged,  as  in  sinus; 
and  is  to  be  taken  away  ;  by  incision,  if  necessary.  Or  there  may  be 
some  change  of  structure  at  fault ;  the  result  of  a  former  inflammatory 
process.  Thus,  Fistula  in  perineo  usually  depends  on  stricture  of  the 
urethra  ;  and  if  this  latter  be  removed  by  suitable  treatment,  the  fistula 
cures  itself;  it  gradually  closes  and  dries. 

Tf,  on  removal  of  the  maintaining  cause,  the  fistula  still  remains  open, 
then  the  lining  membrane  is  destroyed,  and  contraction  favoured,  either 


Fig.  23. 


by  the  use  of  incision  as  in  obstinate  sinus  ;  or — what  is  often  better — 
by  a  heated  wire,  applied  accurately  to  the  track.  In  the  eschar  the 
lining  membrane  is  included  ;  and,  on  its  separation,  the  granulating 
surface  nf  a  burn  remains — sure  to  bring  contraction  in  its  healing,  as 
Fig.  23.  Example  of  Fistula.    F.  in  perineo. 
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will  afterwards  be  seen.  One  application  may  suffice.  If  not,  repetition 
is  made  ;  tut  only  at  long  intervals.  It  is  tlie  second  effect  of  the  burn 
that  wo  desiderate — not  the  first ;  healing  and  contraction,  not  sloughing 
and  ulceration.  A  rapidly  repeated  use  of  the  cautery  would  but  en- 
large the  aperture  we  seelc  to  close. 

Constiiutional  Treatment  of  Abscess. 

Throughout  the  whole  of  such  local  management  of  abscess,  and  its 
results,  it  is  most  essential  that  the  state  of  the  system  be  duly  regarded. 
During  progress  and  persistence  of  the  inflammatory  process,  antiphlo- 
gistic regimen  is  enjoined,  and  a  selection  probably  made  of  some  of  the 
simpler  antiphlogistic  remedies — as  aconite  or  antimony,  with  moderate 
purging.  When  the  suppurative  stage  has  been  fairly  established,  all 
lowering  agents  are  to  be  dispensed  with ;  and  by  and  by  support  is  given 
to  the  system,  that  it  may  bear  up  under  the  discharge,  and  the  tendency 
to  hectic  which  that  necessarily  induces. 

Treatment  of  Hectic. — Hectic  fever,  the  nature  and  symptoms  of 
which  were  formerly  considered,  may  be  connected  or  not  with  suppura- 
tion ;  most  frequently  it  does  occur  in  connection  with  the  exhausting 
discharge,  or  with  the  structural  change  in  important  parenchyma  wliich 
suppuration  usually  occasions.  Whatever  the  cause,  it  is  very  plain  that 
this,  if  apparent  and  capable  of  being  removed,  should  in  the  first  instance 
be  taken  away;  or,  at  all  events,  that  means  should  be  adopted  towards 
the  attainment  of  this  end.  Thus,  if  the  febrile  disorder  attend  on  a 
copious  discharge  of  pus  from  a  large  surface,  as  after  direct  incision  of 
an  extensive  abscess,  our  object  will  be  to  moderate  this  discharge  ;  and, 
by  favouring  granulation  to  the  best  of  our  ability,  to  expedite  contrac- 
tion and  cicatrization.  This  will  be  effected  by  such  management  of  the 
part  as  has  been  already  mentioned  ;  supporting  also  the  system  by  food 
and  tonics. 

Were  it  in  our  power  to  obtain  sudden  drying  up  of  a  purulent  dis- 
charge to  which  the  system  has  been  long  accustomed,  we  should  not 
avail  ourselves  of  that  privilege  ;  knowing  that  such  an  event  would  be 
almost  certainly  followed  by  an  irritative  fever  of  a  formidable  kind. 

If  the  hectic  cause  be  hopeless  change  of  structure  in  a  limb,  con- 
nected or  not  with  suppuration,  it  is  removed  by  a  more  summary  pro- 
cedure— amputation  ;  for  it  is  better  to  lose  a  part  of  the  body  than  the 
whole.  The  shock  of  such  an  operation,  on  a  frame  already  worn  and 
weak,  is  no  doubt  considerable.  Yet  it  is  surprising  to  observe  how  well 
it  is  usually  borne  ;— as  if  Nature  had  for  some  time  contemplated,  and 
even  desired,  to  part  with  the  diseased  portion  of  the  frame  ;  whose  loss, 
consequently,  creates  less  disturbance  than  in  the  case  of  traumatic  or 
other  sudden  amputations.  When  the  shock  has  passed,  amendment  is 
commonly  found  marked  and  satisfactory;  the  pulse  may  have  fallen 
twenty  or  thirty  beats ;  all  the  febrile  symptoms  have  abated — and  may 
not  return. 

For  some  time  after  an  operation,  undertaken  for  relief  of  an  urgent 
hectic,  life  may  quiver  in  the  balance,  lightly  poised.  The  cause  for 
anxiety  is  great.    Yet  the  treatment  should  be  mainly  expectant.  The 
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judicious  surgeon  is  often  content  to  remain  a  passive  though  anxious 
spectator  :  he  knows  that  the  affair  is  much  too  delicate  for  the  interfer- 
ence of  his  comparatively  clumsy  hand,  and  wisely  does  little  more  than 
await  the  far  more  dexterous  working  of  Nature.  The  inexperienced  and 
unskilful,  on  the  contrary,  is  likely  to  deem  it  his  duty  to  be  then  as 
well  as  at  all  other  times  busy;  he  plies  sedatives,  restoratives,  tonics, 
stimulants ;  and,  in  consequence,  the  balance  may  be  quickly  turned — 
but  not  in  favour  of  the  patient. 

Wliat  may  be  termed  the  general  treatment  of  hectic,  is  conducted 
according  to  the  principles  formerly  explained.  The  system  is  suc- 
coured by  food  and  tonics  ;  mild  opiates  are  given  to  procure  sleep,  and 
cabn  restlessness  and  other  nervous  excitement ;  mineral  acids  to  check 
profuse  perspirations ;  astringents  to  check  the  tendency  to  diarrhoea ; 
and  stimulants,  should  sinking  threaten  to  ensue.  Never  forgetting,  in 
regard  to  the  last  mentioned  class  of  remedies,  that  all  depends  on  their 
mode  of  exhibition  ;  if  in  large  doses,  with  long  intervals  between,  the 
fatal  issue  is  likely  to  be  accelerated ;  it  is  from  small  doses  only,  oft 
repeated,  and  each  carefully  watched  in  its  effects,  that  a  fortunate  event 
can  be  expected. 

Diffuse  Abscess,  or  Purulent  Infiltration — Asthenic. 

Abscess  is  said  to  be  diffuse,  when  the  suppuration  is  not  surrounded 
and  limited  by  plastic  product ;  and  when  consequently  the  pus — in  such 
circumstances  of  a  thin,  apparently  unhealthy,  and  perhaps  acrid  nature 
— is  always  found  irregularly  infiltrated  or  diffused  among  the  textures  ; 
with  a  result  most  disastrous  to  the  part,  and  oppressive  to  the  system. 
Areolar  tissue  is  broken  up,  disintegrated,  killed  :  integument  is  under- 
mined, and  subsequently  sloughs ;  and  the  suppurated  space  is  rapidly 
and  greatly  extended.  For,  the  suppuration  acts  as  a  fresh  exciting 
cause  of  an  asthenic  inflammatory  process,  similar  to  that  from  which 
itself  sprung  ;  and  so  the  process  of  suppuration  and  destruction  may 
be  prolonged  almost  indefinitely.  This  is  bad  enough,  supposing  the 
affection  to  be  limited  to  the  surface ;  but  it  is  apt  to  extend  in  depth 
as  well  as  superficially ;  and  the  deeply-seated  result  is  all  the  more 
serious,  in  proportion  to  the  greater  importance  of  the  parts  implicated. 
The  attendant  constitutional  symptoms  are  those  of  irritative  fever,  some- 
times typhoid. 

Treatment. — The  local  indications  are — 1.  To  arrest  the  inflammatory 
process,  if  possible,  ere  it  has  reached  the  suppurative  crisis.  This  is 
difficult.  For  the  disease  is  asthenic,  and  the  progress  is  rapid  essentially ; 
else  the  surrounding  and  limiting  circle  of  fibrin  would  not  be  deficient. 
The  resolutive  attempt  is  to  be  made,  however,  when  circumstances  per- 
mit, by  antiphlogistics  suitably  employed.  2.  When  matter  has  formed 
(and  too  often  it  does  form,  in  spite  of  our  efforts  to  the  contrary ;  and, 
more  frequently  still,  it  has  formed  before  our  attention  is  called  to  the 
part)  our  object  is  to  evacuate  what  is  already  there,  to  arrest  the  inflam- 
matory process  and  thereby  prevent  further  purulent  formation,  thus  to 
save  the  surrounding  parts  from  destruction,  aud  to  grant  an  opportunity 
of  escape  to  that  portion  of  texture  whicli  may  have  already  perished.  All 
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this  can  be  accomplished  by  one  proceeding,  and  by  that  only— incision. 
A  bistoury  is  passed  freely  into  the  infiltrated  part,  throughout  its  whole 
space ;  making  one  or  more  wounds,  according  as  the  extent  of  the  infil- 
tration may  demand.  The  fluid  already  formed  readily  escapes,  and  along 
with  it  a  considerable  quantity  of  blood ;  by  tliis  bleeding  the  vessels 
concerned  in  the  morbid  process  are  directly  rifled  of  their  contents  ;  the 
probability  is,  that  the  inflammatory  process  will  in  consequence  subside ; 
and  subsequent  formation  of  pus  in  the  part  originally  affected,  as  well 
as  continuous  extension  of  the  disease  to  neighbouring  parts,  will  be  either 
diminished  or  altogether  arrested.  After  bleeding  has  ceased — the  amount 
carefully  regulated  according  to  the  circumstances  of  the  case — a  light 
poultice,  or  the  water-dressing,  is  applied.  Suppuration  for  a  time  is 
tolerably  profuse  ;  for  ulceration  is  necessarily  in  progress,  to  detach  the 
areolar  tissue  which  has  perished.  In  no  long  time,  however,  the  slough 
is  separated,  and  comes  or  is  brought  away ;  granulation  is  begun,  and  if 
matters  advance  favotu-ably  the  discharge  becomes  less  copious  and  more 
laudable,  the  wounds  heal,  and  cicatrization  is  duly  completed. 

In  this  disease,  it  is  plain  that  incision  should  be  practised  at  an 
early  period  ;  so  soon  as  we  are  satisfied  that  suppuration  is  begun.  The 
longer  the  delay,  the  greater  the  danger  to  texture,  and  the  more  serious 
the  disorder  of  the  system.  This  mode  of  local  bleeding,  too,  is  the 
most  likely  means  of  arresting  the  advancing  process,  and  so  prevent- 
ing suppuration  altogether,  except  at  the  mere  line  of  wound ;  a 
practice  which  will  be  more  fully  stated  when  treating  of  phlegmonous 
erysipelas. 

After  incision,  the  local  treatment  is  for  an  ordinary  suppurating 
wound ;  applying  early,  gentle,  and  uniform  support  by  bandaging,  to 
prevent  further  infiltration  of  accumulated  discharge ;  favouring  cohesion 
of  the  partially  undermined  parts,  now  freed  from  their  foreign  fluid ;  and 
accelerating  the  general  process  of  granulation. 

The  Irritative  Fever  is  best  treated  by  effectual  and  early  removal  of 
its  cause  ;  that  is  by  the  local  management  just  detailed.  Often  little  else 
is  required.  During  the  first  period  of  the  symptoms,  antimony,  bella- 
donna, or  aconite  may  be  given  cautiously ;  softening  the  pulse,  and  allay- 
ing those  symptoms  of  the  febrile  disorder  which  border  on  the  inflam- 
matory type.  Afterwards — nay  sometimes  from  the  very  outset — iron  is 
given  in  full  and  sustained  doses,  with  food,  tonics,  stimuli,  as  circum- 
stances may  demand. 


Secondary  Abscess — Asthenic. 

By  Secondary  or  Consecutive  Abscess  is  meant  the  formation  of  pus, 
not  in  the  onward  course  of  an  inflammatory  attack;  but  during  its 
recession,  or  after  it  has  altogether  disappeared.  The  event  is  more  fre- 
quently observed  in  connection  with  the  erysipelatous  than  with  any 
other  form  of  inflammatory  affection ;  and  more  frequently  in  hospital 
than  in  private  practice.  An  Erysipelas — it  may  be  of  the  simplest 
kind  apparently — has  run  its  course ;  all  trace  of  it  is  rapidly  fading 
away  ;  or  oven  some  days  may  have  elapsed  since  there  was  any  sign  of 
the  disease  either  in  part  or  system.    The  patient  feels,  and  is  thought, 
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well  and  recovered.  But,  unexpectedly,  a  shivering  occurs,  the  pulse 
again  rises,  and  the  tongue  fouls  and  dries  as  before ;  fever  advances ; 
and  soon  our  attention  is  directed  to  painful  swelling,  either  in  the  part 
originally  alfected,  or  at  some  distance  from  it.  In  erysipelas  of  the  face, 
it  is  in  the  loose  texture  of  the  eyelids  that  we  may  expect  the  swelling ; 
in  erysipelas  of  the  thigh  it  is  on  the  inside  of  the  limb,  or  in  the 
groin ;  in  erysipelas  of  the  arm,  it  is  on  the  inside  of  this,  or  in  the 
axilla.  But  a  few  hours  before,  all  may  have  seemed  quite  healthy ;  now 
the  bulge  is  considerable ;  it  is  full  of  pus,  usually  of  a  thin  kind  ;  and 
the  collection  is  rapidly  on  the  increase ;  areolar  tissue  readily  giving 
way  before  it,  and  skin  becoming  undermined  ;  for  the  disease  is  asthenic, 
and  there  is  a  want  of  limiting  new  matter.  Such  abscess  may  be  single  ; 
sometimes  there  is  more  than  one.  Most  commonly,  the  plurality  is  not 
contemporaneous  but  successive.  One  is  opened  to-day  ;  another,shews 
itself  on  the  morrow  ;  that,  too,  is  dealt  with,  and  a  third  appears. 
I  have  seen  in  one  limb  twelve  such  abscesses,  in  less  than  the  same 
number  of  days.  If  neglected,  they  rapidly  enlarge,  ultimately  giving 
way  ;  and  serious  constitutional  irritation  may  follow.  If  opened  early, 
suppuration  usually  ceases  to  extend,  and  the  wound  speedily  contracts 
and  heals. 

The  cause  of  these  formations  it  is  not  easy  to  determine.  Often  we 
have  to  blame — and  that  on  good  grounds — an  accidental  crowding  of 
the  ward,  and  an  unhealthy  season. 

Whatever  the  cause,  the  disease  is  both  troublesome  and  formidable. 
With  a  view  to  prevention,  the  erysipelatous  patient  is  tended  carefully, 
during  convalescence,  and  after ;  the  state  of  the  general  secretions 
being  specially  regarded.  Admission  of  pure  air  is  most  important ; 
and,  if  need  be,  for  the  fulfilment  of  this  indication,  change  of  locality 
is  enjoined.  So  soon  as  the  swelling  appears,  opening  should  be  in- 
stantly practised ;  and  in  the  after-treatment,  it  is  to  be  remembered 
that  the  part  will  soon  shew  an  intolerance  of  fomentation,  poultice, 
and  other  relaxing  remedies.  Constitutionally,  there  will  be  little  need 
for  antiplilogistics  ;  alteratives  and  tonics  come  in  their  stead. 

Since  the  chalybeate  treatment  of  erysipelas  has  come  into  general 
use,  such  formations  are  both  less  frequent  and  less  formidable.  The 
tincture  of  the  sesquichloride  we  believe  to  be  the  best  preventive  of  the 
abscess,  as  well  as  the  best  tonic  alterative  when  such  suppiu'ation  has 
occurred. 

Pycemia,  or  Purulent  Poisoning. 

By  this  term  is  understood  a  peculiar  and  formidable  constitutional 
disturbance,  secondary  to  suppuration,  and  supposed  to  be  dependent  on 
the  admixture  of  poisonous  matter  in  the  circulating  blood — at  all  events 
connected  with  a  specially  depraved  and  unwholesome  condition  of  that 
fluid.  It  changes  colour,  loses  coagulating  power,  and  the  microscope 
detects  an  unusual  quantity  of  white  corpuscles.  At  one  time  it  was 
very  generally  assumed  that  these  were  the  corpuscles  of  pus,  and  that 
on  the  direct  admixtiu'o  of  these  with  the  blood  the  disease  essentially 
depended — hence  the  name.  But  difficulties  occur  in  connection  Avith 
this  theory.    1.  It  is  impossible  to  tell  the  difference  betAvcen  pus-cor- 
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puscles,  the  white  corpuscles  of  the  blood,  and  the  corpuscles  formed  by 
the  lymphatic  system.  2.  Pus,  according  to  both  experiment  and  obser- 
vation, may  be  mixed  with  circulating  blood,  without  pyfemic  results, 
3.  The  entrance  of  pus  may  not  be  so  easily  effected  as  pathologists  at 
one  time  supposed.  The  corpuscles  cannot  pass  through  the  vascular 
coats  by  absorption.  Venous  orifices  in  suppurating  wounds  will  ordi- 
narily be  occluded  fibrinously,  else  hemorrhage  would  occur ;  and  there- 
fore the  pus  can  scarcely  be  expected  to  pass  into  these,  funnel-fashion. 
But,  on  the  other  hand,  acute  ulceration  may  open  a  vein,  in  connection 
with  an  acute  advancing  suppui-ation,  more  especially  if  asthenic,  whether 
open  or  occult ;  and  where  blood  comes  out,  pus  may  go  in.  And  if 
it  be  true,  that  in  "  suppurative  phlebitis "  the  internal  coat  of  the  vein 
poui-s  out  pus  or  puriform  fluid,  wMch,  if  it  happen  to  find  the  cardiac 
outlet  of  the  vein  unoccluded,  cannot  help  pushing  its  way  into  the  cir- 
culation— a  condition  of  things  that  some  modern  pathologists  deny, 
but  which  has  not  yet  passed  from  the  behef  of  others — an  explanation 
of  the  probability,  at  least,  of  direct  purulent  admixture,  is  plainly 
afforded. 

But  while  free  internal  suppuration  of  the  veins  is  doubted  by  some, 
another  important  pathological  change  in  that  tissue  is  quite  undeniable  ; 
the  formation  of  coagula,  or  fibrinous  clots  or  plugs,  which  breaking  down 
mechanically,  or  softening  imder  a  decomposing  morbid  change,  may  be 
swept  off  into  the  current  more  or  less  copiously.  In  the  one  case,  the 
solid  fibrinous  particles  would  not  fail  to  become  arrested  in  the  capil- 
laries, and  by  their  obstructive  influence  these  might  account,  so  far,  for 
the  rapid  formations  of  pus  in  internal  parts,  which  form  so  sad  and 
characteristic  aggravation  of  this  disease  ;  in  the  other,  the  fluid  result  of 
the  softening,  unwholesome,  and  even  perhajDs  putrescent,  mingling  with 
the  blood,  would  explain  the  deterioration  of  that  fluid,  and  the  onset  of 
the  grave  typhoid  symptoms. 

Predisposing  causes,  it  can  be  readily  understood,  are  much  con- 
cerned in  the  invasion  of  such  evils ;  and  they  are  such  as  are  common 
to  all  unhealthy  products  of  inflammatory  disease  ;  unhealthy  season, 
unwholesome  and  insufficient  food,  crowding  of  patients  in  ill-ventilated 
wards,  unskilful  dressing  and  treatment  of  wounds,  antecedent  disease  of 
a  prostrating  kind,  etc. 

The  symptoms  have  been  graphically  described  by  M.  Sedillot :  — 
"  A  patient  is  attacked  by  suppuration ;  when  suddenly,  either  with- 
out any  premonitory  symptom,  or  some  days  after  a  hemorrhage,  a 
diarrhoea,  a  diffuse  inflammation,  a  phlebitis,  an  erysipelas,  or  a  painful 
engorgement  of  a  wound,  a  more  or  less  violent  shivering  fit  comes  on. 
Frequently  there  is  observed  a  general  trembling,  chattering  of  the 
teeth,  a  drawing  in  of  the  limbs  towards  the  trunk,  and  a  morbid  dimi- 
nution of  temperature  of  the  skin ;  speech  is  difficult,  the  words  uttered 
being  short  and  interrupted ;  the  eyes  are  hollow,  and  the  features  con- 
tracted ;  the  countenance  is  of  a  leaden  or  yellowish  colour ;  the  respi- 
ration frequent;  the  pulse  small,  soft,  and  rapid,  and  an  instinctive 
sense  of  great  peril  is  presented.  The  shivering  ceases  after  a  period 
varying  from  ten  to  forty-five  minutes ;  the  warmth  of  surface  returns, 
and  a  slight  transpiration  is  established.    Erratic  shiverings,  however, 
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return,  and  not  unlreqiiently  at  the  same  hours  as  in  the  first  instance ; 
the  wound  dries  up,  or  the  suppuration  'becomes  greyish  and  foetid  ;  the 
surfaces  of  wounds  assume  a  withered,  flabby  aspect ;  the  bones  become 
denuded,  and  ill-conditioned  ulcers  arise  or  extend.  The  patient  seems 
as  if  exhausted  by  fatigue,  and  plunged  into  a  kind  of  coma  vigil,  with 
occasional  delirium,  or  into  a  deep  stupor ;  the  inspirations  are  made 
laboriously,  and  become  more  and  more  accelerated,  so  that  thirty,  forty, 
and  fifty  per  minute  are  counted ;  the  breath  exhales  a  purulent  odour  ;* 
subcrepitating  rales  are  heard  in  the  chest,  the  air  also  not  seeming  to 
reach  the  minuter  bronchial  ramifications  ;  the  skin  becomes  daily  more 
earthy,  yellowish,  generally  as  if  jaundiced  ;  articular  pains,  with  swel- 
ling and  intro-synovial  effusion,  manifest  themselves  successively  in  the 
various  joints  ;  one  or  both  of  the  calves  may  become  the  seat  of -|-  con- 
siderable swelling,  attended  with  great  suffering ;  and  sometimes  severe 
stitches  in  the  side  of  the  chest  force  cries  from  the  patient.  The  tongue 
becomes  dry ;  the  lips  and  teeth  are  covered  with  a  fuliginous  paste ; 
the  belly  is  tender,  the  pulse  tremulous  and  rapid,  subsultus  agitates  the 
limbs,  the  eye  looks  dull,  the  cornea  has  lost  its  polish,  the  bladder  is  no 
longer  emptied,  partial  paralyses  may  manifest  themselves,  the  voice  is 
lost,  and  the  patient  dies  from  the  fourth  to  the  eight  day  in  a  state  of 
extreme  emaciation,  and  after  a  prolonged  struggle.  These  are  the  most 
common  traits  of  purulent  infection,  but  it  is  seldom  that  we  find  them 

all  present."  "  Any  wounded  person  having  a  suppu- 

]'ating  wound,  in  whom  irregular  shiverings,  difficulty  and  frequency  of 
respiration,  a  leaden  or  icteric  colouring  of  the  integuments,  great  pro- 
stration of  strength,  and  sudden  wasting,  manifest  themselves,  is  in  our 
eyes,  the  subject  of  pyaemia.  We  would  deliver  the  same  opinion,  if, 
,in  the  absence  of  shiverings,  the  above-named  symptoms  were  present, 
together  with  a  drying  of  the  wound,  or  a  changed  character  in  its  dis- 
charges. The  existence  of  an  ascertained  phlebitis  allows  of  our  pro- 
nouncing upon  the  invasion  of  pyaemia,  the  moment  the  local  symptoms 
become  complicated  with  shivering,  prostration,  yellow  colouring  of  the 
integuments,  and  altered  respiration.  Arthritic  pains  and  effusions, 
disorders  of  the  nervous  system,  the  typhoid  appearance,  induration,  or 
abscess  of  the  calves,  etc.,  etc.,  add  but  additional  degrees  of  certainty  to 
our  diagnosis."! 

After  death,  abscesses  are  found  in  the  lungs,  liver,  spleen,  brain, 
Iddneys,  heart,  pleura,  joints,  muscles,  subcutaneous  areolar  tissue.§ 
The  lungs  are  by  far  the  most  frequent  site ;  and  there,  in  addition  to 
suppuration,  patches  of  less  advanced  inflammatory  change  may  also  be 
found.  Of  muscles,  the  sural  mass,  the  deltoid,  and  the  pectorals,  are 
those  most  frequently  involved.    Wlierever  situated,  such  abscesses  are 

*  This  smell  of  the  breath  resembles  that  of  hay,  freshly  mown,  and  of  a  sweet 
flavour. 

+  In  the  original  it  is  '*  pen  considerable  ;"  but,  according  to  my  experience,  the 
"  peu  "  should  be  an  eiTor  of  the  press.    The  swelling  is  often  great. 

J  British  and  Foreign  Medico-Chirurgical  Review,  October,  1849,  pp.  354-56. 

§  The  following  is  M.  Sedillot's  statement  of  comparative  frequency.  In  100  cases 
of  Pyemia,  the  lungs  are  aifected  in  99  ;  the  liver  and  spleen,  in  1  out  of  12  ;  the 
muscles,  1  in  15  ;  the  heart,  1  in  20. 
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almost  never  single :  internally,  tliey  are  seldom  even  few  in  number ; 
sometimes  they  may  be  counted  by  hundreds. 

Treatment  is  more  hopeful  in  prevention  than  in  cure.  Avoiding 
the  exciting  causes  of  erysipelas  and  phlebitis  ;  moderating  ulceration  in 
sores ;  keeping  wounds  light  and  free  ;  having  no  crowding  of  wards, 
community  of  dressings,  or  soui'ces  of  mephitic  vapours — ^in  short,  rigidly 
enforcing  hygiene.  • 

For  the  constitutional  symptoms  no  fixed  plan  of  treatment  can  be 
laid  down.  "We  are  guided  by  the  general  therapeutic  principles  appli- 
cable to  irritative  fever.  Opium  and  support  are  given  from  the  first ; 
and  iron  is  not  neglected.  Quinine,  in  some  cases,  manifestly  checks 
tlie  rigors,  and  may  be  given  with  advantage  when  the  stomach  will 
bear  it.  More  recently  the  liquor  chlorinii,  and  chlorate  of  potash,  ad- 
ministered internally,  have  been  believed  to  be  adapted  to  check  the 
blood  poisoning,  and  the  sesquicarbonate  of  ammonia  to  be  calculated  to 
prevent  the  formation  of  fibrinous  coagula  in  the  circulation. 

Prognosis  is  doubtful.  Some  few  patients  emerge  happily ;  bearing 
nothing  but  the  scars  of  external  abscesses ;  others  escape  with  life,  but 
permanently  damaged  in  both  trunk  and  limb  ;  the  most  sink  and  die. 


CHAPTER  IV. 

ULCEES. 

These  are  breaclies  of  continuity  effected  by  ulceration ;  and  may  occur 
in  any  texture,  though  in  some  more  readily  than  in  others.  At  present, 
we  have  only  to  do  with  those  which  alfect  the  surface ;  chiefly  situated 
in  the  skin,  or  in  the  areolar  tissue  beneath,  and  seldom  implicating 
the  deeper  parts.  They  are  every-day  occurrences  in  the  practice  of 
surgery ;  and  as  such  are  apt  to  be  regarded  lightly  by  the  student,  or 
perhaps  even  by  the  junior  practitioner.  Eut  all  should  be  made  early 
to  know  how  egregiously  they  err,  in  such  an  estimate  of  what  in  truth 
constitute  one  of  the  most  important  classes  of  disease  with  which  the 
surgeon  has  to  do.  The  very  frequency  of  their  occurrence  renders  it 
eminently  necessary  that  our  art  should  be  well  prepared  with  efficient 
remedies  ;  more  especially  when  it  is  remembered,  that  these  accidents 
are  most  Hliely  to  befall  those  whose  limbs  are  of  greatest  value.  The 
rich  man,  even  when  otherwise  unhealthy,  is  comparatively  exempt  from 
ulcer  of  the  limbs.  He  is  well  fed,  so  far  at  least  bb  bulk  is  concerned. 
His  time  is  very  much  in  his  own  hands  ;  and  he  can  take  care  of  him- 
self, if  he  will.  But  the  poor  labourer  is  too  often  ill-fed,  ill-clothed, 
hard-worked ;  all  day  in  the  erect  posture,  often  wet  and  weary,  and 
liable  to  external  injury  in  the  exercise  of  his  calling.  It  is  in  such 
members  of  the  community,  that  by  far  the  greater  number  of  ulcers  are 
found ;  and  usually  of  a  formidable  kind.  Should  the  disease  threaten 
in  the  rich  man,  he  takes  council  forthwith ;  the  suitable  remedies  are 
employed — of  wliich  perhaps  rest  and  position  are  the  most  important ; 
and,  in  a  few  days  probably,  the  part  is  cicatrized.  But  the  poor  man 
cannot  afford  to  do  so.  His  limb  is  ulcerated  no  doubt ;  but  as  yet  it  is 
not  very  painful,  and  he  works  on ;  it  gets  worse,  but  the  erect  posture 
is  still  praticable,  and  it  is  maintained ;  and  often  only  after  the  sore  has 
both  inflamed  and  sloughed,  rendering  motion  and  the  erect  posture  at 
length  impossible,  does  the  sturdy-hearted  peasant  abandon  his  labour, 
and  apply  for  relief  In  proportion  to  the  reluctance  of  his  apphcation, 
is  his  anxiety  for  cure.  His  children  depend  upon  his  exertions  for  food ; 
and  if  the  period  of  treatment  prove  protracted,  pinching  poverty  will  too 
surely  be  their  lot.  Thus  a  heavy  responsibility  may  be  abuost  daily 
thrown  on  the  practising  surgeon ;  which  he  must  be  fully  prepared  to  meet, 
else  his  portion  cannot  well  be  one  of  either  happiness  or  contentment. 
And  as  the  right  imderstanding  of  a  disease  is,  at  least  in  one  sense, 
half  its  cure,  we  proceed  to  the  consideration  of  this  subject  in  detail 

There  is  no  more  serious  error  than  that  of  exclusively  treating 
disease  by  name,  and  in  the  abstract ;  instead  of  inquiring  carefully  into 
the  nature  of  each  individual  sample,  and  bringing  forward  remedies 
appropriate  to  each  sign  or  symptom,  as  they  occur.    And  there  is  every 
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reason  to  believe,  that  such  careless  generalization  in  practice  is  found  to 
affect  the  treatment  of  no  disease  more  frequently  than  that  of  ulcers. 
One  lotion,  one  ointment,  or  one  j)laster  or  poultice,  comes  to  be  regarded 
as  quite  a  panacea ;  and  is  used  in  all  cases  indiscriminately — whether  for 
benefit  or  hurt  being  a  mere  matter  of  chance,  with  the  average  of  pro- 
bability leaning  towards  the  latter.  To  avoid  such  injurious  haphazard 
in  treatment,  it  is  essential  that  we  understand,  thoroughly,  the  nature 
of  all  the  varieties  of  sore.  And,  towards  this  end,  there  is  nothing  so 
useful  as  a  right  classification ;  each  variety  shewing  its  distinguishing 
characters,  and  bearing  at  the  same  time  its  appropriate  treatment.  Not 
that  we  mean  to  designate  each  as  a  separate  disease,  but  only  as  a 
separate  variety  of  the  same  disease — ulcer  j  entreating  the  student  to 
remember,  that  in  the  treatment  of  such  affections  much  care  and  watch- 
fulness are  required ;  inasmuch  as  they  have  a  great  tendency  to  pass 
from  one  form  into  another,  often  by  no  very  gradual  and  protracted 
transition ;  and  tLat,  consequently,  an  application  which  is  altogether 
suitable  one  day,  may  on  the  next  become  very  inappropriate. 

Classification. — The  following  will  be  found  to  include  the  great 
majority  of  ulcers.  Under  one  or  other  of  the  varieties  every  example 
may  be  arranged.  1.  The  simple  Purulent,  or  Healthy  healing  sore. 
2.  The  Weak.  3.  The  Scrofulous.  4.  The  Cachectic.  5.  The  Indolent, 
6.  The  Irritable.  7.  The  Inflamed.  8.  The  Sloughing.  9.  The  Phage- 
dsenic.     10.  The  Sloughing-Phagedsena. 


1.  The  Simple  Purulent,  or  Healthy  Sore. 

This  is  in  truth  an  example  of  healthy  granulation  j  supervening  on 
wound  or  abscess,  or  on  inflammatory  disintegration  of  a  part  previously 
unbroken  in  its  surface.  The  discharge  is  thick,  creamy,  easily  detached 
from  the  granulations,  almost  inodorous,  not  too  pro- 
fuse ;  in  fact  it  is  laudable  pus.  The  granulations 
are  numerous,  small,  acuminated,  florid,  sensitive, 
vascular ;  if  touched  at  all  rudely,  they  bleed  and 
are  pained ;  the  blood  is  arterial,  neither  profuse 
nor  abnormal  in  quality ;  and  the  pain  is  but  the 
just  appreciation  of  injury  done  to  a  healthy 
part,  not  the  extreme  and  persistent  nervous  im- 
pression of  morbid  initation.  The  general  sensa- 
tion in  the  part,  when  not  injured,  is  slight  tender- 
ness, or  a  feeling  of  rawness,  rather  than  actual 

pain ;  not  unfrequently,  a  sensation  of  itching  is  present,  to  an  extent 
even  troublesome.  The  granulations,  when  brought  to  a  level  with 
the  surrounding  skin— partly  by  subsidence  of  this  from  the  state 
ot  inflammatory  engorgement,  partly  by  their  own  elevation— remain 
at  that  level;  and  the  process  of  cicatrization  is  forthwith  begun. 
At  this  stage,  the  integument  surrounding  the  granulating  surface 
has  a  slight  tumescence;  and  is  a  little  more  red  than  in  ordinary 
health,  being  more  vascular.    Its  free  margin  is  fringed  by  the  grow- 

flPnS'  '"^''^^'^ '  cicatrization.    Pellicle  of  new  skin  repre- 

sented round  the  margin. 


Fig.  24. 
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ing  pellicle  of  the  advauciug  cicatrix ;  usually  paler  tlian  the  original 
skin.  If  the  granulations  are  long  uncovered,  except  by  pus — whether 
on  account  of  the  large  extent  of  granulating  surface,  or  any  other 
circumstance  tending  to  protract  cicatriijation — the  almost  inevitable 
result  is  a  degeneration  in  the  character  of  the  ulcer  ;  which  comes  more 
or  less  to  resemble  the  second  class,  whose  characteristic  is  debility. 
This  circumstance  is  very  much  affected  by  situation  ;  the  nearer  to  the 
centre  of  circulation,  the  more  rapid  is  cicatrization,  and  the  less  tendency 
to  degenerate,  A  sore  on  ■  the  leg  is  slower  to  heal,  and  more  apt  to 
become  weak,  than  one  in  other  respects  similar  but  situate  on  the  arm  ; 
an  ulcer  of  the  trunk  is  more  favourably  disposed  than  either. 

Treatment. — This  is  simple,  as  is  the  nature  of  the  sore.  The  part 
is  placed  and  retained  in  a  state  of  repose  ;  and  in  such  a  position  as  at 
once  to  relax  the  muscles  impHcated,  and  favour  venous  return.  Simple 
tepid  water-dressing  is  applied ;  the  j)ledget  of  lint  not  larger  than  is 
sufficient  to  invest  the  raw  surface.  Its  object  is  simply  protective ; 
assisting  the  purulent  secretion  in  this,  until  the  cuticular  formation  is 
complete.  When  symptoms  of  debility  ensue,  it  must  cease  to  be  simple, 
and  become  stimulant  by  medication. 

When  the  granulating  space  has  been  diminished  to  a  mere  spot,  ad- 
ventitious protective  aid  is  often  well  superseded  by  an  effort  of  Nature  ; 
the  secretion  coagulates,  and  forms  a  dense,  blackish,  impervious,  callous 
crust,  under  which  the  healing  process  steadily  advances.  It  may  hap- 
pen, however,  that  even  then  discharge  is  redundant ;  and  if  such  be  the 
case,  while  the  crust  is  on  all  sides  adherent,  the  circumstances  are  un- 
favourable. The  sore  has,  in  truth,  been  converted  into  a  superficial 
abscess  ;  and  the  confined  matter,  by  pressure  on  the  tender  and  recent 
surface,  re-induces  ulceration  there.  The  part  becomes  hot,  painful,  red, 
and  swoln ;  the  crust  is  elevated  and  tense ;  and,  on  its  separation,  an 
ulcerating  cavity  is  exposed.  The  possibility  of  such  an  occui'rence, 
therefore,  is  always  to  be  borne  in  mind ;  and  the  part  examined  from 
day  to  day,  A  sHght  touch  of  the  crust  will  suffice  to  tell  whether 
matter  be  accumulating  beneath  or  not,  and  if  it  be,  the  crust  must  be 
gently  removed,  and  water-dressing  resumed.  If  there  be  no  accumula- 
tion, H"ature's  protection  is  left  undisturbed ;  it  ultimately  separates  of 
itself,  and  on  its  falling  away  a  completed  cicatrix  is  disclosed. 

The  natural  crust  may  be  artificially  imitated,  if  itself  slow  to  form ; 
by  passing  nitrate  of  silver  lightly  over  the  part,  so  as  to  coagulate  the 
secretion,  and  then  leaving  this  to  harden  and  dry ;  or  superadding,  to 
become  incorporated  with  the  crust  as  it  hardens,  a  small  portion  of  fine 
lint  or  charpie.  Or  on  a  slight  stroma  of  charpie  a  crust  of  coUodion 
may  be  formed. 

Or  the  water-dressing — simple  or  medicated,  according  to  circum- 
stances— may  be  continued  until  the  end  of  the  cure.  But  then  comes 
the  question,  not  unimportant,  how  often  is  such  dressing  to  be  renewed  ; 
the  oiled-silk  raised,  the  lint  taken  away,  the  redundant  discharge  gently 
removed,  a  fresh  portion  of  lint  laid  on,  and  the  oiled-silk  re-adjusted ; 
with  a  slight  retentive  bandaging  if  necessary  1  The  answer  to  such 
( question  is — As  seldom  as  possible ;  as  frequently  as  cleanliness  demands, 
and  no  oftener.    When  discharge  is  seen  soaking  through  the  dressing. 
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and  bogumiug  to  drain  away,  renewal  is  had  recourse  to.  For  not  only 
is  the  "condition  filthy,  and  as  such  affecting  injuriously  not  only  the 
patient  but  those  around ;  but,  besides,  the  discharge,  becoming  subject 
to  chemical  change,  grows  irritant,  and  may  induce  degeneration  in  the 
sore,  of  an  inflammatory  type.  There  is  then  a  necessity  for  change. 
But,  until  such  necessity  occur,  let  no  change  be  made ;  inasmuch  as  it 
cannot  be  effected,  however  delicately,  without  some  injury  bemg  done 
to  the  tender  surface  by  admission  of  atmospheric  influence,  as  well  as 
by  rude  mechanical  contact.  And  by  the  oft  repetition  of  this,  again  in- 
flammatory degeneration  may  be  induced.  The  "  nimia  diligentia  "  of 
surgery  is  fraught  with  manifold  injury ;  and  is  an  error  against  which 
the  junior  practitioner  should  especially  guard.  In  practical  surgery, 
nothing,  however  simple  in  itself  it  may  appear,  should  be  done  without 
a  good  and  substantial  reason  for  its  use. 

Another  error,  at  least  equally  pernicious  with  too  frequent  dressing, 
is  an  affected  nicety  in  making  the  change  of  application  ;  not  only  wiping 
away  the  redundancy  of  discharge,  but  insisting  on  perfect  cleanness  of 
the  surface  of  the  sore  itself,  till  it  look  pretty  and  red  ;  washing,  spong- 
ing, rubbing,  irrigating ;  thwarting  iN'ature  in  one  of  her  most  beneficial 
acts  ;  taking  away,  clumsily  and  rudely,  the  best  protection  of  the  tender 
surface ;  and  invoking  inflammatory  accession,  or  tendency  thereto,  with 
consequent  degeneration  of  the  sore.  At  each  dressing,  gently  wipe  away 
pus  from  the  surrounding  integument,  but  do  not  interfere  with  that 
which  covers  and  protects  the  granulations ;  our  dressing  is  subsidiary 
to  this,  and  ought  not  to  supersede  it. 

The  means  whereby  the  cleansing  is  effected  are  also  a  matter  of 
some  moment.  Usually,  it  is  by  a  sponge.  But  this  is  likely  to  prove 
injurious  ;  especially  in  the  wards  of  an  hospital.  A  sponge  is  a  thing 
of  some  value,  in  the  eyes  of  a  patient  or  nurse  ;  and  not  to  be  Hghtly 
parted  with.  It  is  used  not  for  one  patient  only,  but  for  many,  or  alL 
It  becomes  soaked  with  discharge,  of  various  kinds  ;  it  is  hastily  and  im- 
perfectly cleansed,  after  each  employment ;  and,  ere  its  daily  course  is 
run,  can  hardly  fail  to  have  been  the  means  of  conveying  noxious  matter 
to  previously  healthy  sores  ;  inducing  their  degeneration,  and  perhaps 
exciting  the  serious  complication  of  erysipelas.  Instead  of  sponge  there- 
fore, especially  in  hospital  practice,  let  fine  tow,  lint,  or  soft  linen  rag  be 
used  as  the  cleaning  agent ;  a  thing  of  no  value  ;  and  which,  consequently, 
may  be  burnt  as  soon  as  used,  and  have  no  opportunity  of  carrying  con- 
tamination. And,  generally  speaking,  the  basin  of  cold  water,  usually  in 
attendance  during  the  dressing,  may  be  well  dispensed  with  too.  Dry 
and  gentle  wiping  of  the  surrounding  skin,  leaving  the  actual  sore  un- 
touched, is  aU  that  is  required.  More  is  not  only  unnecessary,  but  toler- 
ably certain  to  prove  injurious  ;  it  belongs  to  the  "  nimia  diligentia." 

But  our  attention  must  not  be  entirely  engrossed  with  the  part.  In 
all  kinds  of  ulcers,  the  state  of  the  system  must  be  constantly  regarded. 
As  this  deteriorates,  so  will  the  sore  ;  and  vice  versa.  Indeed,  a  glance 
at  the  character  of  a  sore  is  one  of  the  best  means  for  ascertaining  the 
condition  of  the  system ;  the  ulcer  telling  as  truthfully  as  the  tongue, 
pulse,  or  countenance.  In  the  treatment  of  the  simple  healthy  sore,  it  is 
plainly  our  duty,  therefore,  to  rectify  error  in  the  system,  if  such  exist, 
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with  a  vieAv  to  the  ulcer  retaining  its  healthy  cliaracter,  until  cicatrization 
is  satisfactorily  completed.  Our  attention  will  be  specially  directed 
towards  the  primce  vice;  clearing  away  noxious  matter  by  purgatives, 
amending  secretion  by  alteratives,  increasing  tone  by  appropriate  reme- 
dies, and  having  due  regard  to  the  suitableness  of  regimen. 

The  tendency  of  the  simple  sore,  unless  when  over-stimulated  either 
by  accidental  injury  or  by  malapraxis,  is  towards  the  second  class,  as 
already  stated.  And  the  prominent  signs  of  change  are  to  be  found  in 
the  granulations,  which  become  paler,  taller,  oedematous,  less  sensitive 
and  vascular,  overshooting  the  level  of  the  surrounding  skin ;  according 
to  the  common  phrase,  they  are  exiiberant  or  prmul.  This  coming  change 
is  to  be  met  by  a  corresponding  alteration  in  the  treatment ;  the  water- 
dressing  being  medicated,  so  that,  by  its  stimulant  quality,  vigour  may 
be  duly  maintained  in  the  part,  and  degeneration  prevented. 

When  the  process  of  cicatrization  is  by  any  cause  long  delayed,  how- 
ever, deterioration  often  does  occur,  in  spite  of  our  best  efforts  to  the 
contrary.  Aud  so  long  as  exuberant  granulations  remain  above  the  sur- 
rounding level,  no  good  progress  can  be  made  ;  for  unless  the  old  skin 
and  granulating  surface  be  on  the  same  level,  or  nearly  so,  new  cuticular 
formation  does  not  advance.  The  exuberance  must  be  brought  doAvn  ; 
and  for  this  purpose  many  remedies  are  in  use.  Escharotics  may  be 
employed ;  nitrate  of  silver,  or  sulphate  of  copper.  The  effect,  however, 
is  painful ;  not  always  easily  hmited,  so  as  to  save  the  pelHcle  already 
formed  ;  and  not  unlikely  to  be  followed  by  inflammatory  excess  ;  undoing 
the  granulating  texture,  by  ulceration  established  afresh.  Dry  pressure 
is  in  all  respects  preferable ;  less  painful ;  with  ordinary  care,  easily 
limited  to  the  part  desired  ;  and  not  likely  to  exceed  in  its  effect.  A 
portion  of  lint  or  charpie  is  neatly  laid  over  the  sprouting  granulations ; 
carefully  avoiding  the  surrounding  pellicle  of  new  skin — therefore  always 
rather  too  small  than  too  large  ;  and,  if  we  wish  to  have  the  tender  mar- 
gins especially  protected,  we  may  cover  them  with  thin  pledgets  of  fine 
lint  spread  with  simple  ointment— over  all  a  plate  of  sheet-lead  moulded 
to  the  general  surface  being  laid,  so  as  to  afford  equable  support.  This 
dressing  is  retained  by  a  few  turns  of  a  bandage ;  not  very  tightly  ap- 
plied however ;  for  the  intention  is  merely  to  occasion  absorption  of  the 
granulations,  with  a  sthenic  augmentation  of  vascular  function  around. 
It  is  plain,  therefore,  that  care  is  necessary  not  only  in  adapting  the 
compress,  but  also  in  applying  the  retentive  bandage ;  lest  either  or  both 
induce  a  greater  result  than  is  suited  to  the  object  in  view.  A  few 
hours'  use  of  a  gentle  compress  will  sometimes  suffice.  In  all  cases,  the 
dressing  should  be  early  undone  ;  that  it  may  be  desisted  from,  so  soon 
as  the  desired  result  has  been  obtained.  Then — granulations  and  skm 
being  onde  more  on  a  level — the  simple  protective  dressing  is  resumed  ; 
and  cicatrization  proceeds  afresh.  In  certain  situations,  as  the  neck,  the 
application  of  pressure  may  be  inconvenient  or  altogether  impracticable  ; 
and,  under  such  circumstances,  an  escharotic  is  to  be  used  gently. 


2.  The  Weak  Sore. 
This  is  usually  the  result  of  the  preceding  ;  when,  from  any  cause,  local 
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or  constitutional,  cicatrization  has  been  delayed,  and  debility  has  usurped 
the  place  of  sufficient  repair.  The  granulations  are  cedematous,  larger,  and 
less  numerous  than  in  the  healthy  sore  ;  much  paler,  of  a  faint  pink,  or 
yellowish  hue  ;  taller,  not  of  a  decidedly  conical  form,  and  bulbous  rather 
than  pointed  at  the  apex  ;  less  firm,  as  if  dimly  translucent ;  little  sensi- 
tive, bearing  to  be  rubbed  almost  with  impunity  ;  less  vascular,  emitting 
blood  but  sparingly  unless  rudely  handled ;  and  the  blood  which  does 
flow  has  often  more  of  the  venous  than  of  the  arterial  character.  The  dis- 
chai-ge  is  pale  and  thin,  serum  greatly  predomi- 
nating over  the  solid  particles  ;  there  is  but  little 
fibrinous  product,  whether  going  to  waste  as  pus, 
or  going  to  repair  as  granulations.  The  general 
character  of  the  surface  is  pale,  flabby,  and  elevated 
above  the  surrounding  integument.  This  latter 
is  often  the  seat  of  passive  congestion  ;  and,  some- 
times, of  a  serous  eff'usion  following  thereon. 
Consequently,  it  is  of  a  blue  or  livid  tint,  soft, 
and  somewhat  swoln,  though  stiU  below  the 
level  of  the  granulations.  Often  its  free  margin 
is  overlaid  by  a  bending  over  of  the  tall  granu- 
lating mass  ;  and  the  surface  of  the  latter  not 
unfrequently  parts  with  the  granulated  character  ;  becoming  smooth  and 
villous  in  its  appearance. 

When  the  sore  has  been  the  seat  of  frequent  change  ;  ulcerating  one 
day,  granulating  well  the  second,  and  weakly  on  the  third — the  granula- 
tions coming  and  going,  as  it  were — it  is  not  uncommon  for  these  varia- 
tions to  be  succeeded  by  a  permanently  weak  character  of  the  ulcerated 
surface  ;  and  its  integumental  margins,  having  lost  their  support  by  the 
previous  accessions  of  ulceration,  are  more  or  less  inverted,  as  well  as 
unusually  dark  from  livid  discoloration.  This  undermining,  with  conse- 
quent inversion  of  the  margin,  is  rather  to  be  regarded  as  an  accidental 
than  as  one  of  the  ordinary  characteristics  of  the  weak  sore.  Sometimes, 
the  undermining  is  extensive  at  one  or  more  points  ;  matter  accumulates 
there,  unless  when  removed  by  pressure  ;  and  a  probe  passes  readily  into 
the  cavity,  which  is  marked  externally  by  swelling  and  blueness  of  the 
integument. 

All,  in  short,  evinces  a  want  of  sthenic  function  ;  and  this  may  either 
depend  upon  local  circumstances,  as  already  shewn,  or  be  but  one  indi- 
cation among  others  of  a  feeble  system.  Ko  ulcer  of  large  extent  can 
escape  degeneration  into  this  form ;  it  is  the  inevitable  result  of  pro- 
tracted cicatrization.  A  sore  situated  on  the  lower  extremities — far  from 
the  centre  of  circulation,  its  venous  return  often  if  not  habitually  opposed, 
and  all  circumstances  very  favourable  to  passive  congestion — is  extremely 
prone  to  become  weak.  And,  not  unfrequently,  such  degeneration  would 
seem  to  be  connected"  with  atmospheric  influence.  One  day,  the  majority 
of  ulcers  in  an  hospital,  or  ward,  may  shew  a  healthy  character ;  on  the 
next  they  may  all  be  weak,  or  otherwise  deteriorated,  with  no  cause 
assignable,  excepting  perhaps  the  occurrence  of  a  sudden,  marked,  and  un- 
favourable change  of  weather.    Eepeated  ulceration  of  the  same  part  is  a 

Fig.  2.').  The  weak  sore,  of  elevated  surface.    High  granulations  overlapping. 
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plain  indication  of  debility  there ;  and  it  need  not  surprise  us  to  find 
that  sores  so  produced  invariably  tend  towards  the  weak  character.  Also, 
whenever  the  breach  of  surface  has  been  originally  caused  by  injury 
which  entails  debiUty  of  the  surrounding  parts,  that  debility  is  certain 
soon  to  shew  itself  in  the  sore  ;  as  after  iDruise  and  burn. 

Treatment — Prevention  being  better  than  cure,  it  will  be  our  object 
to  prevent  decline  from  the  healthy  condition,  if  circumstances  place  this 
Avithin  our  power.  The  granulations  getting  pale,  tall,  and  changed  both 
in  form  and  number,  we  abandon  the  simple  water-dressing,  and  have 
recourse  to  stimulants  ;  gentle  at  first,  lest  over-excitement  be  induced. 
The  piece  of  lint,  instead  of  being  steeped  in  plain  tepid  water,  is  satu- 
rated with  a  solution  of  a  stimulant  nature,  and  reapplied  in  the  ordinary 
way.  Sulphate  of  zinc,  nitrate  of  silver,  sulphate  of  copper,  creasote, 
chloruret  of  soda,  are  some  of  the  excitants  more  commonly  employed.  Of 
these,  that  which  enjoys  most  general  favour,  and  perhaps  with  justice, 
is  the  sulphate  of  zinc — in  the  form  of  lotion.  This  may  consist  of  twelve 
grains  of  the  sulphate  of  zinc,  with  two  drachms  of  the  compound  spirit  of 
lavender,  and  half  a  drachm  of  the  spirit  of  rosemary,  mixed  Avith  six  ounces 
of  water ;  but,  of  course,  the  flavouiing  ingredients  may  be  varied  in  their 
proportions,  to  suit  convenience  or  fancy.  If  the  lotion  smart  much  on 
its  first  application,  it  is  to  be  diluted  Avith  tepid  water ;  gradually 
diminishing  the  amount  of  this,  in  projDortion  as  increase  of  stimulus  is 
required.  It  is  well,  however,  that  we  have  a  number  of  such  remedies 
at  our  disposaL  For  any  one  of  them,  used  for  a  cousiderable  period, 
loses  its  efi"ect ;  and  it  is  better,  under  such  circumstances,  to  shift  from 
one  kind  of  lotion  to  another,  than  to  increase  the  strength  of  the  one 
originally  employed.  At  the  same  time,  moderate  bandaging  is  applied ; 
by  its  mechanical  support  favouring  venous  return  and  a  normal  state  of 
general  circulation  in  the  part ;  affording  also  the  salutary  stimulus  of 
uniform  gentle  pressure  ;  and  preventing  the  occurrence  of  passive  con- 
gestion— a  sure  forerunner,  if  not  an  attendant  on  debility. 

The  fulfilment  of  such  indications,  by  bandaging,  carefully  employed, 
is  also  plainly  applicable  to  the  treatment  of  the  first  class  of  sore,  when 
it  has  been  long  open,  and  threatens  in  consequence  to  pass  into  the  weak 
state.  A  bandage,  with  medicated  water- dressing,  and  due  attention  to 
the  system,  will  in  many  cases  succeed  in  maintaining  the  healing 
characters  of  the  first  class ;  thereby  much  abbreviating  the  process  of 
healing. 

Malgaigne  has  proposed  a  new  method  of  stimulating  a  weak  sore.  A 
piece  of  iron,  such  as  a  cautery,  is  heated  to  a  white  heat,  and  then  held 
at  a  comfortable  distance  from  the  sore  ;  gradually  approximating  it,  as 
the  patient's  sensations  will  bear.  I  have  sometimes  found  this  produce 
a  rapid  and  satisfactory  amendment. 

Ointments  were  at  one  time  much  in  vogue  in  the  treatment  of  ulcers; 
but  are  now  almost  entirely  superseded  by  the  water- dressing,  simple  or 
medicated,  which  possesses  all  the  good  qualities  of  the  other,  without  any 
of  the  actual  and  possible  disadvantages. 

Should  the  judicious  use  of  the  stimulant  lotions  fail  to  repress  the  ten- 
dency to  exuberance  or  granulation,  they  are  to  be  for  a  short  time  superseded 
by  the  compress  of  dry  lint  and  sheet-lead ;  and  when  the  level  has  been  thus 
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restored — tliougli  often  it  may  be  -well  to  continue  the  pressure,  until  tlie 
granulating  surface  is  a  little  lower  than  the  surrounding  skin — their  use 
is  resumed. 

But  local  support  is  not  alone  sufficient.  The  general  system  requires 
our  aid  as  well.  Secretion  and  excretion  having  been  found  in  order,  or 
having  been  duly  restored,  nutritious  regimen  is  enjoined  ;  given  with  a 
freedom  proportioned  to  the  power  of  digestion.  And  all  sources  of  de- 
pressing influence  are  studiously  avoided. 


3.  Tlie  Scrofulous  Sore. 

This  class  of  ulcer  is  weak,  almost  from  the  first.  For  it  is  only  one 
indication,  among  others,  of  a  system  not  only  decidedly  weak,  but  of 
such  debihty  as  establishes  a  decidedly  vicious  or  cachectic  state — that  of 
scrofula.  Such  sores  seldom  occur  singly.  They  are  gregarious  ;  at  first 
distinct  from  each  other,  but  ultimately  becoming  more  or  less  confluent. 
The  most  frequent  sites  are  the  neck,  shoulders,  arms,  hips,  lower  limbs — 
especially  in  the  neighbourhood  of  the  articulations.  The  sores  extend 
more  in  surface  than  in  depth ;  yet  their  origin  is  not  in  the  skin,  as 
most  other  ulcers  are,  but  in  the  areolar  tissue  beneath.  Commence- 
ment is  made  there  by  tubercular  formation  ;  causing  induration  and 
enlargement,  at  first  painless.  Then  a  low  inflammatory  process  sets  in  ; 
and  the  consequences  are  pain  in  the  infiltrated  part,  increase  of  swelling, 
and  redness  of  the  superimposed  integument,  with  the  other  ordinary 
signs  of  chronic  inflammatory  progress.  Imperfect  suppuration  takes  place ; 
and  the  swelling  softens,  and  pits  on  pressure.  By  and  by  fluctuation  is 
felt ;  and  the  fluid  is  seen  through  the  skin,  very  much  attenuated  ;  but 
there  is  no  regular  pointing.  Almost  the  whole  of  the  integument  over 
the  suppurated  and  infiltrated  part  becomes  thin,  blue,  and  translucent  ; 
it  gives  way,  partly  by  sloughing,  partly  by  ulceration ;  and  through  the 
ragged,  irregular  aperture  thus  formed,  portions  of  slough,  mingled  with 
thin  pus  and  broken-down  tubercular  matter,  are  discharged. 

^  For  some  time,  no  efibrt  is  made  towards  repair ;  on  the  contrary,  the 
thinned  and  blue  integument  still  fm^ther  ulcerates,     .       , ' 
and  the  broken-down  tissue  beneath  oozes  away  in  the    \  ^y^^'- 
discharge.    The  surface  has  no  granulations,  and  is 
of  a  du'ty  grey  hue  ;  surrounded  by  thin  discoloured 
skin,  undermined,  inverted,  and  floating  loosely  on 
the  subjacent  parts.    After  a  time,  some  parts  of  the 
altered  tissue  having  been  cleared  away,  by  dis- 
mtegration  or  sloughing,  there  granulations  begin 
to  appear.    But  they  are  of  the  weak  kind  ;  tall, 
pale,  and  exuberant.    A  probe,  used  even  with  much  ,p 
gentleness,  passes  readily  through  granulations  into  f 
the  boggy  texture  beneath ;  causing  little  if  any  pain,  1 
and  but  slight  eff-usion  of  blood.    Or,  following  a 
superficial  course,  it  finds  integument  undermined, 
and  a  ready  communication  so  established  from  sore  to  sore.  Around 
the  ckister,  there  is  usually  a  considerable  omount  of  the  ordinary  in- 
Fi^r.  26.    The  scrofulou.s  sore  on  tli(^  leg.    Of  the  gregariou.s  kind. 
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flammatory  products — mainly  serous.  And  this  greatly  increases  the 
amount  of  general  swelling,  while  it  no  doubt  obstructs  still  further  all 
salutary  effort  towards  repair. 

The  system,  originally  in  a  bad  state,  is  worse  now ;  sympathising 
with  the  local  disorder ;  and  usually  evincing,  more  or  less  intensely,  the 
ordinary  signs  of  constitutional  irritation. 

Such  sores,  if  left  to  themselves,  sometimes  skin  over,  at  least  in  part ; 
imperfect  clearance  of  the  tuberculated  texture  having  probably  been 
effected,  by  either  ulceration  or  sloughing,  or  by  both.  But  such  cicatrix 
is  very  unstable,  and  certain  to  be  undone  at  no  distant  period ;  disclos- 
ing a  state  of  matters  beneath  not  in  the  slightest  degree  amended.  It  is 
blue,  soft,  spongy,  and  elevated ;  whereas  the  true  cicatrix  is  white,  firm, 
and  depressed.  It  is  but  as  "  the  green  mantle  of  the  standing  pool," 
which  only  for  a  time  obscures  the  filthiness  beneath. 

Treatment. — It  need  hardly  be  said  that  the  more  important  part  of  this 
is  constitutional ;  attacldng  not  one  symptom  of  the  disease,  the  sore  ;  but 
the  disease  itself,  the  scrofula.  The  nature  of  that  treatment  need  not  be 
here  detailed.  Suf&ce  it  to  say,  that  it  must  be  steadily  and  patiently 
persevered  in,  not  only  during  cure  of  the  local  affection,  but  long  after ; 
otherwise  immunity  from  speedy  relapse  can  never  be  expected.  Indeed, 
the  most  difficult  part  of  the  treatment  will  be  found  to  consist  in  pre- 
venting return  of  the  sores,  but  lately  healed ;  resumption  of  the  erect 
posture,  exposure  to  cold,  a  blow,  starvation,  an  excess  in  diet,  too  often 
sufficing  for  early  reproduction. 

The  local  management  requires  to  be  energetic,  and  at  first  severe. 

Medicated  lotions,  ointments,  poultices,  prove  wholly  unavailing. 
There  is  an  unsound  foundation  for  the  reparative  process  ;  and  that  must 
be  cleared  away.  This  may  sometimes  be  effected  by  the  repeated  appK- 
cation  of  blisters  to  the  whole  extent  of  the  surface  implicated.  Or  potassa 
fusa,  in  solid  substance,  is  inserted  boldly  into  the  infiltrated  tissue.  If 
the  skin  have  not  abeady  given  way,  it  will  yield  readily  before  this. 
And  then  the  caustic  is  freely  moved  in  various  directions  ;  so  as  to 
destroy  not  only  the  areolar  tissue  where  tuberculated,  but  also  the  in- 
teguments where  thinned,  blue,  undermined,  and  obviously  incapable  of 
recovery.  The  work  of  destruction  is  completed  at  once — under  chloro- 
form ;  else  it  is  very  painful.  But  it  is  not  necessary  to  convert  all  into 
an  immediate  eschar.  This  were  to  be  unnecessarily  severe,  and  to  sacri- 
fice an  unwarrantable  amount  of  primary  texture.  A  portion  of  this  is 
recoverable,  under  the  sthenic  inflammatory  process  which  usually  follows 
cauterization  of  the  parts  hopelessly  diseased.  A  little  experience  is 
needful,  therefore,  to  determine  the  limits  of  the  escharotic's  thrust. 

The  surrounding  parts,  during  the  operation,  are  protected  by  oil  or 
vinegar  ;  and  afterwards,  this  is  freely  applied  to  the  cauterized  part  also, 
in  order  to  assuage  the  pain,  and  prevent  unnecessary  extension  of  the 
escharotic  effect. 

Dark,  bloody  discharge  oozes  out  during  the  application  ;  containing  a 
considerable  quantity  of  the  escharotic  in  solution  ;  and  this  is  carefully 
and  constantly  wiped  away  from  the  integument  on  which  it  comes. 
After  such  discharge  has  ceased,  the  whole  part  is  covered  with  a  poultice. 
And  this  dressing  is  continued  until  the  slough  has  separated  ;  disclosiug 
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a  healthy  granulating  surface  beneath.  Then  water-dressing  is  assumed 
and  the  local  management  after^yards  conducted  as  for  the  first  class  of 
sore ;  into  which  the  original  aifection  ]ias  in  truth  been  happily  con- 
verted. Objections  have  been  made  to  this  mode  of  treatment,  as  being 
cruel,  destructive,  and  mmecessary.  The  fii'st  objection  is  met  by  the 
cliloroform  during  the  operation,  and  vinegar  afterwards  j  the  second  is 
admitted,  as  regards  irrecoverable  tissue — surely  a  commendable  result ; 
the  third  is  humbly  denied.  It  is  a  procedure  most  unnecessary  in  the 
cachectic  sore,  which  the  scrofulous  sore  closely  resembles,  and  with  which 
it  is  very  commonly  confounded.  In  the  case  of  the  latter,  if  not  abso- 
lutely necessary,  it  is  at  least  highly  expedient,  as  rendering  the  cure  at 
once  more  speedy  and  more  certain. 

On  separation  of  the  slough,  should  the  appearance  of  the  subjacent 
part  not  be  altogether  satisfactory,  the  potass  may  be  re-applied,  to  such  an 
extent  as  may  be  deemed  necessary. 

After  cicatrization,  it  is  to  maintainance  of  general  treatment  that  we 
must  look  for  prevention  of  relapse  ;  along  with  uniform  support  afforded 
to  the  part,  more  especially  when  this  is  in  the  lower  limb.  Bandaging 
is  under  such  circumstances  a  most  valuable  means  of  prophylaxis ;  or, 
what  is  better,  an  elastic  stocking,  tight  enough  to  support  the  limb,  yet 
permitting  freedom  of  muscular  play  and  of  venous  circulation.  And  be 
it  remembered  that  all  cicatrices,  more  especially  when  extensive,  and  the 
result  of  sores  defective  in  reparative  power,  require  much  protecting  care  ; 
being,  by  reason  of  recent  and  imperfect  organization,  very  liable  to  be 
undone  by  reaccession  of  ulceration. 


4.  TJie  Cachectic  Sore. 

This,  in  many  of  its  characters,  resembles  the  preceding ;  but  is  not 
connected  with  subcutaneous  tubercular  formation,  or  with  scrofulous 
cachexy.  The  constitutional  evil  is  of  another  kind ;  mercurial,  syphi- 
litic, or  both. 

The  sore  is  most  frequently  found  in  the  limbs  ;  especially  the  lower  ; 
and  the  patients  are  generally  adults.  There  is 
a  plurality  of  openings  ;  and  subcutaneous  com- 
munication may  or  may  not  exist ;  usually  it 
does  not — the  intra-ulcerous  parts  being,  indeed, 
preternaturally  dense  and  firm.  The  ulcerous 
siu-faces  are  of  the  weak  character  ;  but  may 
be,  incidentally,  irritable  or  inflamed.  The  dis-  a 
charge  is  thin  and  serous  ;  the  surrounding  skin 
is  dusky,  and  slightly  swolnj  and  often,  in 
the  near  neighbourhood,  there  are  cicatrices, 
perhaps  extensive,  where  similar  sores  had  for- 
merly been.  Pain  is  considerable  ;  the  limb  is 
wasted  and  weak  ;  and  the  countenance  wears 
the  Avell- known  expression  of  that  consti- 
tutional evil  which  is  the  root  and  origin  of  the  local  malady. 

Treatment  is  simple  ;  and  mainly  constitutional.    The  iodide  of  potas- 
Fig.  27.  The  cachectic  sore.    At  a,  cicatrices  of  former  ulceration  seen. 
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sium  is  given  in  full  and  sustained  doses  ;  and  ordinary  stimulant  treat- 
ment is  applied  to  the  Aveak  sores.  Under  the  internal  remedy,  rapid 
amendment  and  cure  often  talce  place.  But,  once  healed,  the  difficulty 
remains,  as  in  the  scrofulous  sore — to  prevent  relapse.  And  to  meet 
this  indication,  constitutional  management  is  again  paramount. 

The  principal  points  of  difference  between  this  and  the  preceding 
class  of  sore,  are — the  absence  of  tubercular  formation ;  the  initiatory 
inflammatory  process  a  simple  one ;  the  originating  presence  of  the  mer- 
curial, syphilitic,  or  mercurio-syphilitic  cachexy,  instead  of  the  strumous  ; 
the  comparative  soundness  of  the  areolar  tissue  ;  and  the  absence  of  ne- 
cessity for  escharotic  or  otherwise  active  local  treatment. 


5.  The  Indolent  Sore. 


This,  perhaps  the  most  common  of  all  ulcers,  is  most  frequently 
found  in  the  lower  extremities,"  and  at  a  somewhat  advanced  age.  It  is 
invariably  of  secondary  formation ;  the  condition  of  confirmed  deficiency  in 
reparative  power  having  supervened  on  a  state  of  matters  widely  different. 
The  sore  may  have  been  at  first  healthy,  then  inflamed,  perhaps  thereafter 
irritable,  then  weak,  and  ultimately  indolent ;  merely  in  consequence  of 
cicatrization  having  been  often  opposed  and  long  delayed,  by  the  situation 
or  size  of  the  sore,  and  by  the  accidents  to  which  it  has  been  exposed. 
A  weak  system  may  coexist — haAdng  had  some  share  in  inducing  the  local 
apathy. 

From  what  has  just  been  said,  it  can  be  readily  understood  how  such 
sores  should  be  most  frequently  found  in  the  legs  of  labouring  men  ;  so 
frequently  indeed  as  almost  to  render  the  indolent  sore  jDcculiar  to  that 
important  class. 

The  surface  is  excavated,  smooth,  glossy,  pale,  sometimes  altogether 
void  of  granulation,  sometimes  sparsely  studded  by  a  feeble  attempt  at 

such  formation.  The  discharge  is  thin,  serous, 
and  very  foetid  ;  containing  but  little  pus.  The 
surrounding  integument  is  swoln,  condensed, 
and  discoloured  by  passive  congestion.  That 
which  constitutes  the  margin  of  the  sore  is 
much  elevated  above  the  raw  surface  ;  round, 
dense,  white,  callous.  And  in  truth  this  is  the 
most  strildng  characteristic  of  the  sore ;  which 
not  unfrequently  looks  like  a  piece  of  pale 
mucous  membrane  set  in  a  dense  and  high  ring 
of  cartilage.  It  need  hardly  be  said  that  such 
margins  are  not  undermined,  and  neither  everted 
nor  inverted ;  but  raised  abruptly,  a  firm  solid 
structure  ;  the  result  of  repeated  accessions  of 
the  inflammatory  process,  of  a  low  grade  and  clu'onic  character.  Both  sore 
and  margins  are  comparatively  insensible. 

But,  usually,  the  sore  does  not  present  the  characters  just  enumerated, 
when  first  brought  under  our  notice.    So  long  as  it  is  merely  an  indolent 

Fig.  28.  The  indolciTt  soro,  on  the  ankle.  Usually  the  cutaneous  margins  are  less 
irreg;ilar  thnn  in  tliis  instance— more  smooth  and  rounded. 


Fig.  28. 


THE  INDOLENT  SORE. 


117 


ulcer,  the  patient  suffers  little  paiu  or  other  uneasiness  ;  and  continues 
his  wonted  avocations.  But  he  receives  a  blow  on  the  part ;  or  is  exposed 
to  wet  and  cold,  or  other  exciting  cause  of  the  intlamraatory  process. 
This  is  induced,  in  and  around  the  sore ;  he  can  work  no  longer ;  the 
erect  position,  even,  is  difficult ;  and  he  then  appHes  for  rehef.  Under 
such  circumstances,  the  ordinary  characters  of  the  indolent  class  are  seen, 
as  it  were,  through  an  inflammatory  medium.  The  surrounding  skin  is 
red,  more  swoln,  painful ;  and  even  the  callous  margms  are  discoloured. 
The  raAv  surface  is  still  low,  and  void  of  granulation,  but  red  and  soften- 
ing. The  discharge  is  still  thin ;  but  bloody,  and  mixed  with  more  or 
less  disintegrated  texture ;  for  ulceration  is  soon  re-estabhshed.  By  and 
by,  the  part,  being  low  in  power,  is  overborne ;  the  margins,  as  well  as 
the  sm^face  of  the  sore,  become  converted  into  a  slough ;  and,  as  such,  are 
gradually  detached.  On  separation  of  these,  we  expect  to  find  a  healthy 
surface  beneath ;  so  soon  as  the  inflammatory  and  ulcerative  processes 
shall  have  subsided. 

The  Mucous  Sore,  of  some  authors,  is  iisnally  a  variety  of  the  indolent 
class  ;  in  which  the  raw  surface,  by  reason  of  long  persistence,  has  been 
thorouglily  converted  into  a  resemblance  of  mticons  tissue  ;  pale-red, 
smooth,  and  villous ;  slrining,  as  if  varnished ;  with  a  limpid,  qnasi- 
mucous  discharge.  Or  a  weak  sore,  without  assuming  much  of  the 
indolent  character,  may  degenerate  into  a  mucous-looking  surface  ;  as  after 
wound. 

Treatment  of  the  Indolent  Sore. — As  just  stated,  the  part  is  usually 
presented  in  an  inflamed  state.  The  patient  is  put  to  bed,  and  a  poultice 
is  applied  to  the  sore  and  its  vicinity.  The  tongue  will  be  found  heavily 
coated  ;  and  other  plain  indications  of  derangement  in  the  primse  vi^  will 
not  be  wanting.  An  active  purge,  repeated  if  necessary,  is  therefore 
highly  expedient.  Low  diet  is  enjoined ;  and  if  this,  with  action  on  the 
bowels,  be  not  quite  equal  to  allay  the  inflammatory  fever,  which  is  Hkely 
to  be  more  or  less  developed,  aconite  or  antimony  may  be  also  given. 
Thus,  in  a  day  or  two,  a  cleansing  of  the  sore  is  obtained ;  that  is,  the 
slough,  having  become  completed,  separates  by  ulceration  ;  the  inflamma- 
tory process  subsides  from  the  suppurative  and  ulcerative  grades,  and 
remains  in  a  more  subdued  form,  favourable  to  plastic  effort.  Conse- 
quently, on  detachment  of  the  slough,  a  healthy  surface  is  usually  found 
beneath ;  demanding  the  kind  of  treatment  suitable  to  the  first  class  of 
sore. 

"When  the  sore  is  presented  in  the  simply  indolent  state,  two  modes 
of  treatment  are  in  our  option.  First,  we  may  imitate  the  process  whereby 
Ifature  rids  the  part  of  its  incubus  :  by  induction  of  the  inflammatory 
process  in  the  margins  of  the  sore  and  thickened  textures  by  which  they 
are  environed.  This  converts  the  callous  indolent  sore  into  an  inflamed 
ulcer,  followed  by  removal  of  the  old  plastic  products,  and  giving  the 
granulating  condition  on  subsidence  of  the  inflammatory.  For  this  pur- 
pose, a  bHster  is  probably  the  most  convenient  stimulus.  Usually,  it  is 
applied  so  as  to  act  over  a  considerable  extent  of  surface ;  and,  after  the 
requisite  amount  of  inflammatory  disturbance  has  been  induced,  the  treat- 
ment is  the  same  as  that  abeady  advised  under  similar  circumstances  of 
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spontaneous  origin.  Sometimes  reaiiplication  of  the  blister,  from  time  to 
time,  may  be  required,  to  pre-^ent  the  return  of  the  sore  to  the  callous 
condition. 

Second. — By  continued  pressure  the  surrounding  elevation  is  undone, 
and  the  varnished  surface  of  the  sore  changed  into  a  granulating  one.  The 
first  part  of  the  manipulations  is  to  support  the  whole  limb,  below  the 
ulcerated  point,  by  moderate  and  uniform  bandaging.  If  this  be  neglected, 
congestion  must  take  place ;  and  more  serious  consequences  are  not  unlikely 
to  follow.  Then  a  strip  of  common  adhesive  plaster,  about  one  inch  in 
breadth,  is  applied  with  tolerable  tightness  over  the  lower  part  of  the 
sore ;  crossing  the  ends  over  this,  the  centre  of  the  strip  having  been 
applied  to  the  opposite  part  of  the  limb.  Plaster  after  plaster  is  thus 
adjusted,  until  we  have  invested  not  only  the  whole  ulcerated  surface, 
but  also  a  little  of  the  unbroken  skin  both  below  and  above.    And  when 

the  sore  is  large  and  its  dis- 
charge profuse,  a  slit  may  be 
made  in  each  strap,  where  it 
crosses  over  the  ulcer,  in  order 
to  prevent  purulent  accumula- 
tion. The  bandaging,  Avhich 
had  stopped  to  permit  applica- 
tion of  the  plaster,  is  then 
continued  ;  covering  the  whole 
limb,  from  the  very  distal  ex- 
tremity, to  about  a  handbreadth 
above  the  seat  of  ulcer.  The 
limb  is  then  placed  in  an  ele- 
vated position ;  and,  for  some 
hours,  the  recumbent  posture 
is  strictly  maintained-  A  feel- 
ing of  constriction,  sometimes 
amounting  to  actual  pain,  is  usually  complained  of,  but  seldom  lasts  long  ; 
and  stm  more  rarely  does  it,  by  persistence,  render  an  undoing  of  the 
dressiug  necessary.  It  is  met  by  rest,  and  elevation  of  the  part ;  or 
should  these  fail,  affusion  of  cold  water  will  suffice  to  restore  comfort. 

After  two  days — not  earlier,  unless  symptoms  of  over-stimulation 
have  manifested  themselves — the  bandage  is  undone.  A  grooved  director 
is  insinuated  beneath  the  plaster,  at  the  point  opposite  to  the  ulcer ;  and 
on  this  the  strap  is  cut.  The  dressing  is  then  gently  removed ;  and, 
according  to  the  change  which  has  been  effected  in  the  sore,  is  the  same 
dressing  repeated,  or  another  substituted  more  suited  to  the  characters 
which  the  sore  now  presents.  Often,  after  but  two  dressings  by  strap, 
the  ulcer  is  found  to  have  assumed  the  characters  of  the  healing  sore. 

Ey  the  pressure  on  the  callous  margins,  absorption  is  instituted  there 
— partly  interstitial,  partly  continuous ;  and  thus  they  are  gradually 
brought  down  from  their  undue  exaltation  of  level.  By  the  same  agent, 
acting  on  the  villous  surface,  this  is  stimulated  to  granulation.  For 
pressure  which  causes  absorption  in  the  brawny  integument  surrounding 
the  sore,  stimulates  the  siu'face  to  the  induction  of  an  inflammatory  pro- 
Fig.  29.  Strapping  of  the  indolent  ulcer  shewn. 
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cess,  attended  Ly  plastic  results.  Thus  granulation  succeeds ;  and  the 
raw  surface  becoming  continuous  with  the  surrounding  integument,  which 
has  regained  its  normal  thickness  and  pliancy,  the  conditions  requisite 
for  cicatrization  are  gi-adually  approached. 

The  stimulus  continues  to  act  on  both  skin  and  sore  ;  causing 
absorption  in  the  one,  and  maintaining  vigour  in  the  other.  As  for- 
merly explained,  pressure,  in  a  slight  dose,  excites  absorption  chiefly  ; 
in  a  greater  it  arouses  the  inflammatory  process  of  a  sthenic  kind  and 
moderate  degree ;  while  a  still  larger  dose  reaches  the  inflammatory  acme 
of  suppuration  and  ulceration.  Here  the  same  dose  is  applied  to  both 
margins  and  sore  ;  but  the  latter  is  less  tolerant  than  the  former ;  and  in 
regard  to  the  latter  the  same  pressure  is  practically  equal  to  a  liigher  dose 
than  that  which  is  operating  on  the  margin. 

Besides,  the  mechanical  effect  of  the  circular  band  is  to  draw  to- 
gether the  sound  parts  ;  and  thus  greatly  to  favour  not  the  least  import- 
ant portion  of  the  cicatrizing  process — namely,  centripetal  movement  of 
the  original  tissues. 

Sometimes,  when  the  edges  are  very  high,  and  the  sore  deep  and 
small,  the  plaster  reaches  only  the  margins  at  first ;  the  raw  surface 
escaping  by  their  interposition,  A  certain  amount  of  salutary  stimulus 
is  nevertheless  conveyed  to  the  latter ;  and,  on  subsidence  of  the  skin, 
pressure  comes  to  act  on  both  in  the  usual  manner.  To  expedite  matters, 
it  may  be  well  sometimes  to  dissect  off  the  hardened  cuticle,  painlessly,  as 
one  would  a  corn. 

All  risk  of  strangulation  of  the  limb  may  be  prevented  by  a  very 
simple  proceeding ;  making  a  section  of  the  mass  of  plaster,  after  it  has 
firmed  on  the  part,  on  a  grooved  director  introduced  at  the  point  opposite 
to  the  sore.  While  this  is  sufficient  to  reheve  constriction,  and  to  moderate 
pressure,  the  beneficial  effects  of  the  latter  are  not  foregone  ;  and  besides, 
resilience  of  the  plaster,  to  the  opposite  point  from  that  which  is  cut,  plainly 
augments  the  important  centripetal  action  of  the  integument  and  subcu- 
taneous areolar  tissue  around  the  sore.  This  modification,  therefore,  appa- 
rently of  a  trifling  nature,  may  be  in  truth  an  important  addition  to  the 
manipulation  ;  not  always  necessary ;  but  useful  in  those  cases  in  which 
intolerance  of  the  ordinary  pressure  may  in  some  degree  exist.  The  strap, 
having  been  firmly  applied,  is  allowed  a  few  minutes  to  consolidate,  and 
tightly  to  embrace  the  Hmb  at  all  points  ;  and  then  the  section  is  made. 

Another  advantage  of  this  second  mode  of  treatment  is,  that  although 
more  progress  is  likely  to  be  made  in  the  recumbent  posture,  yet  it  is  not 
essential  that  this  should  be  uniformly  maintained.  For  a  few  hours  after 
adjustment  of  the  dressing,  rest  is  indispensable  ;  but  afterwards  the  erect 
posture  may  be  resumed,  and  wonted  avocations  therewith — a  point  often 
of  much  consequence  to  the  patient.  Such  resumption  may  delay  the 
cure,  but  will  not  always  prevent  it. 

Throughout  the  cure,  the  system  is  duly  attended  to.  The  diet  is 
generous  ;  and  it  may  be  that  tonics,  and  even  stimuH,  become  expedient. 
For  Httle  good  can  be  expected  to  follow  the  most  skilful  treatment  of 
the  pait,  unless  the  general  frame  be  provided  with  sufficient  power  to 
maintain  the  work  of  repair.  Among  other  internal  stimuli,  turpentine 
has  been  found  very  useful.    And,  in  the  opinion  of  some,  smaU  doses  of 
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opium — half  a  grain  night  and  morning — are  of  service,  iji  maintaining 
energy  of  tlie  capillary  circulation,  more  especially  wlien  the  patient  is 
advanced  in  years. 

After  cicatrization,  local  support,  by  bandaging  or  an  elastic  stocking, 
is  not  to  ho  omitted ;  otherwise  relapse  is  but  too  probable,  A  small 
circular  aperture  appears  near  the  centre  of  the  cicatrix,  as  if  made  by  a 
pin's  point ;  this  rapidly  enlarges ;  and  the  sore  may  assume  tlie 
characters  either  again  of  tlie  indolent,  or  of  some  other  variety. 

6.  The  Irritable  Sm'e. 

This  sore  is  almost  invariably  superficial ;  not  penetrating  more  deeply 
than  the  true  skin,  which  texture  may  indeed  be  said  to  be  its  peculiar 
site — a  circumstance  which  may  in  part  account  for  its  great  sensibility. 
The  surface  is  unequal ;  deeper  at  some  points  than  others.    It  is  void  of 

true  granulation — though  sometimes  undulatuig  on 
the  surface,  like  a  bramble-berry  ;  and  either  of 
an  angiy,  dark-red,  fleshy  hue,  or  covered  with  a 
greyish  film  of  tenacious  fibrinous  product.  Some- 
times this  covering  only  partially  invests  the  sur- 
face ;  which  then  shcAvs  both  the  red  and  grey 
appearances.  The  edges  are  thin,  serrated,  and 
everted  ;  sometimes  studded  with  brightly  florid 
points,  as  if  of  arterial  blood.  The  surroimding 
skin  is  shghtly  swohi,  and  also  of  a  dull  red  colour ; 
being  in  a  state  of  passive  congestion ;  or  under- 
going an  inflammatory  process  of  a  low  grade. 
Discharge  is  thin,  acrid,  bloody ;  often  mingled 
with  sohd  matter — either  recently  formed,  or  the  result  of  disintegration 
in  the  primary  textures.  Pain  is  constant ;  always  considerable,  often 
excessive.  The  slightest  interference  with  the  acutely  sensitive  surface  is 
followed  by  a  feeling  of  intense  burning,  and  by  a  copious  flow  of  blood, 
usually  of  a  dark  grumous  character  ;  as  if  the  injury  were  resented,  in- 
stead of  being  merely  acknowledged,  as  in  the  healthy  sore.  Generally, 
an  irritable  state  of  system  precedes  and  accompanies  this  state  of  the  part ; 
and  even  when  no  such  predisposition  exists,  that  morbid  condition  of 
system  is,  sooner  or  later,  tolerably  certain  to  occur. 

Treatment. — ^Tliis  is  partly,  and  often  mainly,  constitutional.  The 
predisposing,  if  not  the  exciting  cause,  is  in  many  ciises  found  in  the 
system ;  and  must  be  opposed  by  the  suitable  remedies.  With  this  view, 
the  primse  vise  and  general  secretions  will  especially  claim  our  attentive 
regard.  Often  an  improvement,  both  immediate  and  marked,  follows  the 
administration  of  a  smart  mercurial  jjru'ge.  Local  management  consists  in 
rest,  elevation,  and  relaxation  of  tlie  part ;  and  such  apphcations  as  are 
considered  to  be  most  advisable  in  cases  of  irritation.  Of  these,  none 
are  so  generally  useful  as  the  nitrate  of  silver  ;  apjilied  lightly  to  the  raw 
surface  ;  but  with  some  intensity  to  the  margins,  so  as  to  produce  a 
slightly  escharotic  eflFect  there,  and  bring  tliem  into  a  form  more  suitable 
for  the  commencement  of  cicatrization  ;  and  pencilled,  still  shghtly. 
Fig.  30.  The  irritable  ulcer  ;  dark  ;  almost  pn.s.slng  into  the  phagedenic. 
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over  the  suiTOUiitLuig  skin,  wliere  swobi  and  discoloured — so  as  merely 
to  blacken  this,  and  obtain  the  sedative  and  purely  antiphlogistic  effect. 
A  temporary  increase  of  pain  usually  follows,  in  the  sore  ;  but  soon  passes 
away,  on  the  application  of  a  soft  light  poultice,  or  hot-water  dressing. 
And  this  epithem  is  continued  until  re-application  of  the  nitrate  ;  wliich 
may  be  daily,  or  only  on  each  alternate  day,  according  to  the  effect  pro- 
duced. • 

Under  this  treatment,  amendment  is  often  rapid  and  satisfactory  ; 
pain  diminishing,  and  soon  ceasing  to  be  inordinate  ;  the  margins  losing 
tlieir  ii'ritable  characteristics  ;  and  the  raw  surface  beginning  to  be  studded 
with  healthy  gi-anulations.  Then,  ordinary  simple  treatment  is  assumed. 
But  success  is  not  invariable.  Pain  may  be  permanently  increased  by  the 
appHcation  ;  and  then  the  sore  either  becomes  more  and  more  irritable, 
or  thi'eatens  to  pass  into  the  inflamed.  In  such  circumstances,  means 
more  simply  sedative  must  be  applied  ;  pencilling  by  nitrate  of  silver 
being  still  continued,  however,  to  the  surrounding  integument.  An  aque- 
ous solution  of  opium  may  be  used,  five  grains  to  the  ounce ;  or  conium, 
hyoscyamus,  belladonna,  hydrocyanic  acid,  or  aconite,  cautiously  ;  and 
sometimes  good  effects  are  produced  by  a  weak  nitric-acid  lotion — from 
two  to  five  drops  to  the  ounce  of  distilled  water. 

When  irritable  sores  are  but  part  of  the  sequelce  of  syphilitic  infec- 
tion of  the  system,  the  constitutional  treatment  will  of  course  be  such  as 
is  suitable  for  the  eradication  of  that  evil.  When  tliey  are  secondary  to 
cutaneous  eruption,  but  not  of  a  specific  kind,  a  weak  solution  of  arsenic 
is  often  very  beneficial  as  a  local  application  ;  and,  in  such  cases,  it  is  well 
to  combine  the  internal  with  the  local  use  of  this  remedy. 

On  the  whole,  as  already  stated,  the  most  trustworthy  and  generally 
applicable  local  remedy  is  the  nitrate  of  silver.  Used  not  oftener  than 
daily ;  and,  usually,  but  once  in  the  forty-eight  hours.  Applied  with 
great  hghtness  to  the  raw  sui-face  and  surrounding  skin  so  as  only  to  pro- 
duce its  sHghtest  effect — the  very  opposite  of  escharotic — sedative, 
anodyne,  and  protective  by  the  formation  of  an  investing  pelhcle  on  the 
sore.  Pressed  firmly  only  on  the  margins  ;  and  they  too  but  tenderly 
dealt  with,  so  soon  as  they  have  undergone  a  favourable  change. 

But,  whatever  be  the  local  management,  let  it  never  be  forgotten  that 
an  indispensable,  and  often  by  far  the  most  important  part  of  the  treat- 
ment, consists  in  remedies  directed  to  the  system.  If  this  be  neglected, 
no  local  application  will  be  of  any  permanent  avail.  The  ulcer  in  most 
cases  has  sprung  from,  and  is  maintained  by,  an  evil  state  of  constitution, 
and  only  by  eradication  of  that  origin  and  maintenance  can  it  be 
removed, 

7.  Tlie  Inflamed  Sore. 

This  presents  the  ordinary  characters  of  advancing  ulceration,  with 
accompanying  inflammatory  progress  ;  and,  as  can  be  readily  under- 
stood, IS  the  most  common  original  form  of  ulcer.  Very  often,  however 
It  IS  of  secondary  occurrence ;  for  over-stimulation  is  not  unlikely  to 
happen  to  ulcers  of  a  healthy  as  well  as  of  a  sluggish  kind,  Tlie  raw 
surtace  is  steaddy  dismtcgi-ating  ;  and,  instead  of  contracting,  enlarges  ; 
snewmg  no  granulations,  but  a  soft,  raAv,  pulpy  substance  ;  and  emitting 
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a  profuse  ill-fonneJ  pus,  mingled  with  the  ulcerative  dehris.  The 
margins  are  swoln,  red,  hot,  tense,  and  painful ;  and  so  is  the  sur- 
rounding integument.  The  erect  posture  and  motion  increase  the  paui ; 
the  system  may  be  more  or  less  involved  in  febrile  disturbance  ;  and 
the  primes  via?  are  usually  detected  in  marked  disorder.  Not  unfre- 
quently,  the  inflammatory  process  running  high,  while  local  power  is 
weak,  slougliing  takes  place,  more  or  less  extensively  ;  as  ah-eady  noticed 
in  regard  to  the  inflanmiatory  condition  supervening  on  the  Indolent 
variety  of  sore. 

Treatment  consists  in  moderate  antiphlogistics.  Rest,  relaxation, 
elevated  position,  fomentation,  poultice,  hot-water  dressing,  antiphlogistic 
regimen,  purgatives,  aconite,  or  antimonials.  Sometimes  it  is  necessary  to 
draw  blood  locally  ;  and  this  may  be  done  by  leeches  or  punctures. 
The  former  are  sometimes  placed  on  the  sore  itself,  with  good  effect. 
Punctures  are  preferable,  however,  in  the  integument.  For  leeches  there 
are  apt,  by  their  own  irritation,  to  induce  spreading  of  the  inflamma- 
tory process,  of  an  erysipelatous  kind ;  or  the  bites  may  themselves 
ulcerate,  and  so  extend  the  original  disease.  Let  not  antiphlogistics, 
however,  even  when  moderate,  be  continued  one  moment  longer  than  is 
absolutely  necessary;  otherwise  degeneration  into  the  weak  sore  is 
speedy  and  certain, 

8,  Tlie  Sloughing  Sore. 

This  differs  from  the  sloughing  state  which  not  unfrequently  aff'ects 
the  simply  inflamed  sore,  in  being  not  casual  and  temporary,  but  an 
inherent  characteristic  of  the  disease.  It  usually  begins  with  the  forma- 
tion of  a  slough  ;  and  continues  to  enlarge,  by  repetition  of  the  same 
process.  Such  morbid  change  may  be  in  itself  not  great,  and  in  a  sound 
texture  would  probably  lead  to  no  destructive  result ;  but  in  a  worn 
frame  and  weak  part,  vital  power  is  quickly  overborne ;  and  almost  the 
first  indication  of  the  inflammatory  onset  may  be  the  supersedence  of 
vital  by  chemical  change.  Thus  the  inflammatory  process  instituted  in 
the  sexual  organs  of  ill-clothed,  ill-fed,  intemperate  prostitutes,  living  in 
the  densest  and  filthiest  parts  of  dense  and  filthy  cities,  is  very  apt  to 
produce  this  kind  of  sore.  Here  local  and  general  debility  exist,  before 
application  of  the  exciting  cause.  But  the  relation  may  be  reversed. 
The  cause  may  be  capable  of  exerting  such  a  depressing  influence  on  both 
system  and  part,  rapidly,  that  the  inflammatory  process  which  it  excites 
very  speedily  terminates  in  gangrene ;  as  happens  in  inoculation  of 
certain  poisons — that  of  venomous  snakes,  for  example,  or  of  diseased 
animals. 

Or  the  inflammatory  process  may  itself  induce  a  change  in  the  j^art 
affected  ;  inimical  to  reparation  or  controlling  power,  and  favourable  to 
the  predominance  of  disease.  Thus,  a  sore  on  the  penis  may  be  of  a 
simply  acute  natiire  ;  paraphymosis  ensues,  in  consequence  of  the  sur- 
rounding inflammatory  swelling  ;  change  of  relative  position  is  neglected  ; 
consolidation  takes  place  ;  and  then  attempts  at  reduction  are  unsuccess- 
ful. The  constriction  is  neither  so  great  nor  so  complete,  as  to  produce 
sphacelus  of  the  whole  glans  ;  but  it  is  sufficient  to  establish  slough  after 
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slough  on  the  breach  of  surface.  And  this  is  an  example  of  what  may 
be  termed  the  secondary  sloughing  sore  ;  not  commencing  with  a  slough  ; 
but  an  ulcer,  passing  into  that  condition,  and  remaining  so  degene- 
rated. 

The  originating  slough  is  sometimes  dry,  sometimes  moist ;  according 
to  the  rapidity  with  which  the  destructive  process  has  advanced  Usually, 
great  humidity  is  one  of  the  most  characteristic  features 
of  the  sore.  When  dry,  the  case  may  be  termed  a 
chronic  form  of  the  disease  ;  by  far  the  less  frequent 
in  occurrence.  Sometimes,  after  a  dry  commencement 
has  been  made,  rapid  transition  takes  place  into  the 
humid  form,  accompanied  with  great  pain ;  the  discharge 
commencing  when  the  first  slough  begins  to  separate, 
and  soon  becoming  profuse.  Whatever  may  have  been 
the  previous  state  of  system,  there  is  soon  much  consti- 
tutional irritation;  and,  at  the  same  time,  the  primse 
viae — ^by  loaded  tongue,  foetid  breath,  etc. — generally 
indicate  very  prominent  disorder  there.  Not  unfre- 
quently — as  in  the  malignant  pustule — a  vesicular  or  pustular  condition 
of  the  surface  briefly  precedes  actual  death  of  the  part. 

A  superficial  slough  having  fairly  formed,  it  begins  to  be  detached. 
Its  edges  loosen,  and  expose  the  subjacent  parts  ;  but  these,  instead  of 
shewing  the  red  fleshy  granulations  of  repair,  or  even  the  angry  aspect 
of  advancing  ulceration,  disclose  but  a  new  formation  of  slough,  soft 
and  tawny.  And  thus  grangrene  upon  gangrene  may  succeed — in  strata, 
as  it  were — until  the  part  has  been  frightfully  mutilated,  and  the  system 
brought  into  most  alarming  disorder.  The  surface  is  generally  of  an  ashy 
hue ;  sometimes  inflated  by  extricated  gases ;  sometimes  darkened  by 
commixture  with  a  grumous  bloody  serum.  The  discharge  is  thin,  foetid, 
sanious ;  usually  very  profuse,  giving  the  characteristic  humidity ;  and 
mingled  with  putrid  solids,  partially  dissolved.  Not  unfrequently,  hemor- 
rhage takes  place ;  profuse  ;  arterial  or  venous,  more  frequently  the 
former  ;  the  sloughing  having  opened  a  vessel  of  considerable  size  and 
activity.  The  result  of  this  bleeding  is  sometimes  beneficial,  sometimes 
hazardous  :  the  former,  if  it  afi'ect  only  the  part — critically  resolving  the 
action  ;  the  latter,  if  it  afi'ect  not  only  the  part  but  the  system — depres- 
sing still  further  the  powers  of  life,  which  are  abeady  too  low.  Fatal 
results,  from  this  cause,  have  not  been  unfrequent. 

There  is  every  reason  to  believe  that  this  form  of  malady,  when 
occurring  in  difi'erent  members  of  a  community,  or  in  the  wards  of  an 
hospital,  is  contagious  ;  and  that  the  secretion  from  a  sore  of  this  kind, 
appUed  to  a  healthy  ulcer,  or  perhaps  even  to  an  unbroken  portion  of 
skin,  may  induce  a  state  similar  to  the  original. 

9.  The  PJiagedcenic  Sore. 

This  is  a  spreading  ulcer  j  destruction  advancing  more  determinedly 
than  in  simple  ulceration,  however  acute  ;  but  still  by  molecules  ;  not  by 

Fig.  31.  The  sloughing  sore,  as  affecting  the  penis.  The  prepuce  ahnost  gone  ; 
the  glans  going.— Acton. 
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masses,  as  in  slougliiiig.  It  results  from  a  somewhat  similar  conjuuction 
of  cii'cumstances  with  the  i)receding  ;  local  disturbance  exceeding  local 
power,  and  usually  attended  with  debih'ty  as  well  as  irritabihty  of  the 
system.    Two  forms  occur  ;  the  acute  and  chronic. 

The  acute  is  usually  a  sore  of  irregular  form  ;  with  margins  abrupt 
and  somewhat  ragged.  And  these,  as  well  as  the  inte- 
gument to  some  distance  around,  are  red  and  slightly 
swoln.  There  is  a  sensation  of  sharp  burning  heat  in 
the  part.  The  raw  surface  is  of  a  brownish  hue,  or  ash 
grey  colour,  totally  void  of  anything  like  granulations, 
uneven  in  depth,  and  in  many  places  presenting  the 
appearance  as  if  gnawed  by  the  teeth  of  a  small  animal 
The  system  suffers  severely ;  and  the  form  of  its  dis- 
order is  of  the  irritative  type. 

The  chronic  variety  is  less  painful,  less  inflamed,  less 
rapid,  darker  in  hue,  with  the  gnawed  appearance  usually  more  distinct ; 
commonly  surrounded  by  considerable  thickening  and  hardness  of  the 
tissues,  and  often  spreading  at  one  aspect,  while  slowly  cicatrizing  at  the 
opposite.  If  several  sores  exist,  all  usually  extend  in  the  same  direction. 
Withal,  the  constitutional  disturbance  is  less  severe. 

10.  The  Slougliing-Phagedcena. 

The  acute  phagedsenic  sore  seldom  persists  in  a  distinct  form.  Much 
more  frequently,  it  is  associated  with  the  sloughing ;  constituting  Slough- 
ing-jjliagedcena.  Commencement  may  be  by  either.  If  phaged£ena  have 
preceded,  the  sore  becomes  lighter  in  colour,  with  margins  less  distinct, 
temporary  diminution  of  discharge,  and  perhaps  a  lull  in  the  pain.  A 
tliin  slough  forms.  This  begins  to  separate ;  discharge  again  becomes 
profuse ;  and,  on  separation  having  somewhat  advanced,  either  a  second 
slough  is  seen  being  formed,  or  the  part  is  found  again  under  the  influence 
of  phagedgena.  Sometimes  the  alternation  of  slough  and  ulcer  is  toler- 
ably regular  ;  in  other  cases,  one  or  other  form  of  destruction  may  have 
the  predominance. 

Constitutional  disturbance  is  at  least  equally  severe  as  in  either  the 
sloughing  sore  or  acute  phagedeena,  uncombined.  Indeed,  very  frequently 
both  j)art  and  system  suffer  more  in  the  combined  form,  than  in  either 
singly.  The  combined  is  less  frequently  original  than  either  of  the  sepa- 
rate forms. 

Familiar  examples  of  the  sloughing  ulcer  are — the  Malignant  pustule, 
and  the  sloughing  sore  of  the  penis  ;  of  the  phagedsenic,  lupus  of  the  face, 
and  the  phagedsenic  form  of  venereal  disease ;  of  the  sloughing-phage- 
dtena.  Hospital  gangrene  or  sore,  and  Cancrum  oris.  In  all  these 
varieties,  but  more  especially  the  last,  discharge  is  remarkably  foutid,  as 
well  as  profuse.  And  the  foetor  is  so  strikingly  peculiar  as  to  constitute 
one  of  the  most  prominent  characters  of  the  disease  ;  poisoning  thoroughly 
the  atmosphere  of  even  a  large  apartment,  and  felt  oppressive  at  a  con- 
siderable distance. 

Treatment. — The  treatment  of  these  three  classes  being  in  most 
Fig.  32.  Acute  phagedaena,  burrowing  beueath  the  integuments  of  the  penis.— Acton. 
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respects  identical,  has  been  reserved  till  now.  It  is  both  constitutional 
and  local.  The  primt^  vi£8  almost  invariably  shewing  signs  of  oppression, 
a  purc-ative,  not  over  active,  is  exhibited.  And  some  antimonial  may  be 
at  the°same  time  given;  should  there  seem  any  effort  towards  a  sthenic 
form,  in  the  constitutional  disorder.  If  so,  it  will  only  be  at  the  com- 
mencement ;  for  very  soon  Irritation  is  the  decided  type.  When  the 
tongue  begins  to  clean,  and  the  patient  looks  liglitened  by  the  evacuation, 
then  the  ti-eatment  pecuhar  to  constitutional  irritation  should  come  into 
play.  A  very  suitable  remedy,  under  such  circumstances,  is  Dover's 
powder  ;  in  doses  of  ten  grains,  or  thereby,  given  three  times  a  day.  _  It 
relieves  the  secretions,  assuages  local  pain  and  general  irritation,  brings 
do^vn  the  pulse,  gives  sleep,  and  obviously  exerts  a  most  beneficial  influ- 
ence on  the  local  disease.  And  should  this,  by  its  persistence,  demand 
repetition  of  painful  remedies,  it  is  well  to  give  an  additional  dose  of  the 
powder  at  each  such  repetition.  At  the  same  time  the  use  of  iron  inter- 
nally is  usually  of  great  value  ;  in  the  form  of  either  the  sesquichloride 
or  the  tartarised  salt — ^in  full  and  sustained  doses.  Atmospheric  influence 
should  also  be  attended  to.  In  many  cases — more  especially  when  this 
form  of  sore  is  of  secondary  accession — this  would  seem  to  be  the  predis- 
posing, if  not  the  exciting  cause  of  the  disease.  And  whenever  circum- 
stances give  rise  to  such  suspicion,  the  patient  ought  of  course  to  be 
carefully  excluded,  as  much  as  possible,  from  the  operation  of  the 
imtoward  agency.  Diet  should  be  good,  yet  non-stimulant ;  and  in  the 
first  instance,  at  all  events,  restriction  to  the  farinacea  will  be  expedient. 

As  to  local  management,  surgeons  are  not  quite  agreed.  One  party 
advocate  the  most  lenient  measures — poulticing,  rest,  and  expectancy  ; 
while  another  are  in  favour  of  severe  and  active  remedies — escharotics — 
at  the  outset ;  in  order  to  cut  short  the  disease,  and — along  with  suitable 
constitutional  treatment — to  change  the  character  of  the  sore  into  the 
heahng  type.  Among  the  latter  I  would  have  myself  enrolled ;  and 
simply  because  experience  of  both  gives,  to  my  perception,  a  decided 
superiority  to  the  energetic  over  the  expectant  system  One  resaon  why 
some  have  lost  faith  in  active  remedies,  I  believe  to  be,  that  these  have 
not  been  efficiently  applied.  Great  humidity  has  been  already  stated  to 
be  a  prominent  characteristic  of  the  majority  of  such  sores.  An  escharotic, 
applied  to  the  parts  unprepared,  proves  almost  inert ;  for  it  is  dissolved 
by  the  fluids,  and  passes  off  after  having  but  grazed  the  sohds.  The  first 
and  most  essential  part  of  the  manipulation  is,  to  dry  the  surface  and 
parts  around  thoroughly ;  by  tow  or  lint,  gently  yet  firmly  applied.  At 
the  same  time,  loose  sloughs  are  taken  away,  and  the  thickness  of  adhe- 
rent dead  parts  is  diminished,  by  scissors.  Thus,  and  thus  only,  is  the 
sore  prepared  to  be  duly  affected  by  escharotics. 

Of  these,  two  are  most  in  favour ;  nitric  acid,  undiluted ;  and  the 
fluid  pemitrate  of  mercury.  The  former  seems  the  more  adapted  for 
general  use  ;  and  is  certainly  preferable  for  the  first  application  ;  being 
equally  effectual  in  forming  an  immediate  and  sufficient  eschar,  and 
followed  by  considerably  less  protracted  pain.  A  flat  piece  of  wood,  or  a 
director  wrapped  round  at  the  extremity  with  lint,  is  soaked  in  the  acid ; 
and  then  pressed  firmly  on  every  part  of  the  alfected  surface,  as  well  as 
on  the  yet  living  margins.    And  the  application  is  continued,  until  all 
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has  been  converted  into  eschar ;  protecting  the  surrounding  integument 
by  carefully  wiping  up  the  fluid  product,  The  part  is  then  covered  by  a 
soft  warm  poultice ;  and  this  application  is  continued  until  the  eschar 
begins  to  separate,  when  it  may  be  conveniently  superseded  by  warm- 
water  dressing.  Not  unfrequently,  this  may  be  advantageously  medicated 
by  solutions  of  the  chlorides  of  lime  or  soda ;  as  correctives  of  foetor,  and 
detergents. 

So  soon  as  detachment  has  begun,  a  careful  examination  is  made  of 
the  subjaceait  part,  more  especially  at  the  very  margin,  in  order  to  ascer- 
tain whether  the  sloughing  tendency  has  been  arrested  or  not.  If  it  has, 
a  healthy  surface  will  be  found,  either  simply  ulcerating,  or  already 
shewing  signs  of  repair  by  granulation ;  and  simple  water- dressing  Ls 
continued.  If  it  has  not,  the  ash-coloured  slough  will  be  found  again 
forming  ;  or  rapid  destruction  is  seen  advancing,  in  the  phagsdajnic  form. 
And  then  the  escharotic  must  be  at  once  and  freely  repeated ;  directing 
its  operation  chiefly  to  the  margins,  as  there  the  chief  tendency  to  exten- 
sion of  the  evil  would  seem  to  reside.  If  need  be,  such  repetition  is 
continued,  until  the  destructive  process  has  been  finally  and  fully  con- 
trolled. 

In  the  reapplications,  nitric  acid  may  be  well  superseded  by  the 
nitrate  of  mercury ;  not  as  a  more  efi&cient  escharotic,  but  as  a  more  suc- 
cessful alterative  of  the  sore.  It  is  liable  to  but  one  objection,  namely, 
that  a  burning  pain  is  not  unlikely  to  continue  for  several  hours.  This 
is  in  part  obviated,  however,  by  simultaneous  exhibition  of  the  internal 
sedative  and  anodyne,  as  formerly  advised  ;  or  chloroform  may  be  used,  as 
a  more  thorough  anesthetic. 

Whatever  caustic  is  used,  in  no  instance  should  preparatory  drying  of 
the  part  be  omitted ;  it  is  as  -necessary  in  the  last  application  as  in  the 
first.  Ee  it  likewise  remembered,  that  this  class  of  sore  is  communicable 
by  contagion ;  that,  consequently,  much  personal  cleanliness  is  demanded 
towards  each  patient ;  and  that,  in  hospital  practice,  all  community  of 
dressings,  and  every  other  circumstance  likely  to  effect  conveyance  of  the 
contagious  matter,  must  be  scrupulously  avoided. 

In  minor  cases — or  when  the  use  of  escharotics  is  decidedly  objected 
to — milder  measures  may  be  employed. 

The  tartarized  iron  in  solution,  or  Condy's  fluid  (permanganates  of 
potash  and  iron),  pure,  or  more  or  less  diluted,  may  be  applied  as  a 
lotion ;  and  often  they  are  found  to  exert  a  very  decided  influence  in 
amending  the  condition  of  the  sore. 

On  arrest,  even  partial,  of  the  sloughing  and  phagedeenic  processes,  by 
local  treatment,  the  constitutional  symptoms  undergo  a  marked  improve- 
ment. For  the  effect  of  the  escharotic  is  not  merely  to  convert  both  dead 
and  dying  parts  at  once  into  an  eschar ;  but  also,  to  oppose  constitutional 
contamination  from  absorption  of  deleterious  matter,  both  fluid  and  gaseous. 
When  sloughing  has  ceased,  when  the  sloughs  are  almost  separated,  and 
when  granulation  is  fairly  established — the  characteristic  humidity,  foetor, 
and  pain  all  gone — the  febrile  disorder  will  be  invariably  found  to  have 
greatly  subsided.  Then  tonics  and  generous  diet  have  become  expedient, 
to  allay  the  hectic  tendency,  and  maintain  constitutional  power  sufficient 
for  local  repair. 
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Such  being  the  treatment  most  suitable  to  this  class  of  sores,  it  is 
very  obvious  how  important  it  must  be,  in  all  cases,  to  diagnose  accu- 
rately between  Avhat  is  really  of  this  nature,  and  mere  simulation  of  it  by 
accidental  sloughing  in  the  simply  inflamed  ulcer ;  the  one  requiring  a 
painful  escharotic,  \vith  the  treatment  suitable  to  constitutional  irritation ; 
the  other,  merely  continuance  of  bland  poulticing,  with  moderate  anti- 
phlogistics. 

It  need  scarcely  be  added,  that  in  no  instance  of  the  genuine  form  is 
blood-letting  advisable.  As  already  seen,  local  loss  of  blood  sometimes 
occurs  in  the  progress  of  the  disease  ;  occasionally  for  good,  but  perhaps 
more  frequently  for  evil.  In  all  circumstances,  it  is  certainly  an  event 
of  hazard ;  with  a  leaning  to  the  side  of  evil,  sufficient  to  forbid  its  rash 
institution  by  the  practitioner. 

Mercury,  too,  is  not  to  be  thought  of.  As  a  general  rule  in  slough- 
ing and  phagedjBnic  sores,  more  especially  when  of  venereal  origin,  mer- 
curial medicines  are  always  to  be  withheld ;  as  certain  to  prove  more  or 
less  pernicious — in  many  cases  disastrously  so.  They  aggravate  the 
disease  ;  and,  indeed,  the  supervention  of  constitutional  disorder  attend- 
ant on  mercurial  exhibition  is  often  the  cause  of  comparatively  healthy 
sores  degenerating  into  the  sloughing  or  phagedenic  forms. 

Peculiarities  of  Ulcers. 

1.  Many  sores  on  the  lower  extremities  are  accompanied,  or  rather 
caused  by,  a  varicose  condition  of  the  veins  ;  and  by  some  the  "  Varicose 
Ulcer"  is  entered  into  the  general  classification.  But,  in  truth,  this  term 
does  not  express  any  individual  kind ;  but  rather  may  comprehend  every 
variety  of  sore.  For  all,  or  almost  all,  may  be  attended  by,  and  partly 
result  from,  a  varicose  condition  of  the  veins.  The  irritable  is  very  com- 
mon, under  such  circumstances  ;  so  is  the  inflamed.  The  indolent  and 
weak,  especially  the  former,  are  said  by  some  to  be  the  most  frequent 
types  of  the  varicose  ulcer  ;  but,  according  to  my  experience,  neither  are 
more  common  than  the  irritable.  Occasionally,  the  scrofulous  is  found 
complicated  with  varix.  We  may  have  even  the  sloughing  and  phage- 
dsenic ;  and,  in  that  case,  profuse  venous  hemorrhage  is  to  be  expected 
and  guarded  against.  Perhaps  the  least  frequent  form  is  the  healthy 
sore ;  as  can  be  easily  understood. 

Treatment  will  necessarily  vary  according  to  the  character  of  the  sore, 
independently  of  the  varicose  complication  ;  poulticing  and  rest  to  the 
inflamed,  stimulants  to  the  weak,  nitrate  of  silver  to  the  irritable,  straps 
to  the  indolent,  etc.  But,  besides  it  is  of  course  essential  to  deal  with 
the  obvious  predisposing  cause,  the  varix.  If  this  be  great  and  of  long 
standing,  and  have  induced  oft-repeated  ulceration  of  a  troublesome  and 
grievous  nature,  the  radical  cure  ought  certainly  to  be  attempted  ;  in  the 
way  which  will  be  explained,  when  speaking  of  the  treatment  of  that 
disease.  But  as  this  requires  confinement  for  some  time,  and  is  not  alto- 
gether void  of  danger,  in  the  shghter  and  more  ordinary  cases  the  prudent 
surgeon  contents  himself  with  palliative  management.  That  is,  rest  and 
recumbency  during  the  ulcerating  and  healing  processes ;  and  uniform 
support,  from  bandaging  or  elastic  stocking,  both  then  and  subsequently. 
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At  the  samo  time,  mucli  attention  is  paid  to  tlio  lower  bowels ;  keeping 
them  clear  of  obstruction ;  and  thereby  removing  a  cause,  not  more 
obvious  than  common,  of  both  occurrence  and  continuance  of  varix  in  the 
lower  limbs. 

2.  The  lodgment  of  foreign  matter  may  complicate  an  ulcer ;  effectu- 
ally preventing  cicatrization.  This  may  have  come  from  without,  consist- 
ing of  wood,  stone,  iron,  cloth,  etc.  Or  it  may  have  an  internal  origin  ; 
consisting  of  necrosed  bone,  dead  tendon,  or  ordinary  slough  of  fascia  or 
areolar  tissue  ;  the  result  of  suppuration,  either  then  or  previously.  Of 
whatever  nature,  and  whencesoever  come,  the  foreign  body  is  amenable 
to  but  one  treatment — early  and  complete  removal.  Some  little  excite- 
ment follows  the  manipulation  necessary  to  effect  that  object ;  and  is  to 
be  met  by  rest,  fomentation,  poultice,  and  other  usual  antiphlogistics. 
On  subsidence,  the  granulating  process  begins  ;  and  is  conducted  under 
the  ordinary  treatment. 

3.  The  Sinuous  Ulcer. — Sinus  may  co-exist  with  ulcer ;  preceding 
or  accompanying.  If  it  do  not  fill  up  and  contract  spontaneously,  keep- 
ing pace  with  the  corresponding  change  in  the  sore,  it  is  to  be  treated 
independent^.  Pressure,  in  the  first  instance,  is  appHed ;  direct,  and 
regulated  according  to  the  principles  formerly  inculcated  (p.  97).  If  this 
fail,  then  the  sinus — usually  superficial — is  to  be  laid  open ;  either  by 
knife,  or  by  potass,  as  circumstances  may  render  expedient. 

If  the  term  sinus  be  applied  to  the  undermining  of  integument,  and 
unsoundness  of  areolar  tissue,  which  invariably  characterise  the  scrofulous 
sore,  then  the  use  of  potass  to  these  will  be  advisable  ;  for  the  reasons 
formerly  given  (p.  114). 

4.  The  Pustular  Sore  {Impetiginous  or  Herpetic). — Sometimes  an 
eruption  of  pustules,  or  vesicles  soon  becoming  purulent,  takes  place  on 
some  part  of  the  surface  of  a  limb ;  and  on  the  pustules  giving  way, 
ulceration  continues.  The  sores,  at  first  inflamed,  may  become  irritable. 
Often  they  pass  early  into  the  weak  form  ;  not,  however,  before  the  pre- 
viously active  stage  has  considerably  diminished  the  intervening  patches 
of  skin.  These  afterwards  assume  the  healing  process ;  and  proceed 
lazily  and  imperfectly  in  the  work  of  cicatrization.  If  heahng  be  long 
delayed,  the  insular  portions  of  skin  thicken,  and  rise  in  the  edges  ;  and 
then  the  character  of  Indoleut  sores  may  be  more  or  less  completely  as- 
sumed. 

This  variety  of  ulcer,  in  some  respects,  resembles  the  scrofulous  and 
cachectic  sores.  But  it  differs  from  both  ;  in  commencing  in  the  super- 
ficial layers  of  the  true  skin  :  in  the  absence  of  tubercular  product  in 
the  inter-ulcerous  texture  ;  and  in  the  absence  of  any  constitutional  evil, 
other  than  what  may  be  termed  common  derangements  of  the  general 
health.  Perhaps,  in  its  early  stage,  at  least,  it  were  more  naturally  ranged 
among  Eruptions  than  among  Sores. 

Treatment  varies  according  to  the  aspect  of  the  part ;  sometimes 
water- dressing  ;  sometimes  nitrate  of  silver  ;  sometimes  stimulant  lotions  ; 
sometimes  strapping.  Uniform  local  support  and  constitutional  care  are 
required  to  prevent  relapse. 

5.  A  peculiar  ulcerous  affection  attache  the  foot ;  commencing  about 
the  toes,  creeping  upwards,  and  at  length  reaching  the  ankle.  The 
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part  is  studded  with  numerous  small  sores ;  and  the  skin  and  areolar 
tissue  are  at  the  same  time  hypertrophied.  The  sldn  is  hard  too  ;  giving 
so  far  an  indolent  character  to  the  ulceration.  A  thm,  foetid,  unhealthy 
discharge  oozes  away ;  and  sometimes  burrows  deeply ;  but  there  is  little 
inter-co'inmunication  of  the  sores.  From  time  to  time  fresh  inflammatory 
attacks  may  occur,  causing  abscesses,  with  rapid  extension  of  the  sores,  which 
are  then  prone  to  assume  the  characters  of  sloughing-phagedoena.  By  and 
by  the  nails  drop  off;  and  the  matrix  ulcerates.  The  phalanges  become 
cai-ious  ;  and  ultimately  the  metatarsal  bones  are  similarly  involved. 
The  OS  calcis  often  suffers  at  an  early  period.  Pain  is  always  consider- 
able ;  and  the  system  is  weak  and 
miserable.  Sometimes  the  young 
are  affected ;  more  frequently  those 
of  middle  life. 

The  disease  is  but  little  amenable 
to  treatment.  In  the  less  advanced 
cases,  rest,  bandaging,  and  the  more 
powerful  alteratives,  both  local  and 
constitutional,  may  effect  cicatrization.  But  the  part  is  prone  to  relapse. 
In  many  cases,  amputation  is  ultimately  required, 

6.  The  Vicarious  Ulcer. — Sometimes  sores  may  be  said  to  be  of  this 
nature.  In  females,  for  example,  ulcers  may  form  on  the  leg,  or  else- 
where, obviously  connected  with  the  menstrual  secretion  ;  becoming- 
active,  enlarging,  and  emitting  a  profuse  discharge — sometimes  sangui- 
nolent — wliile  the  menstrual  flux  is,  or  should  be,  in  progress  ;  contract- 
ing, becoming  dtdl,  comparatively  dry,  and  perhaps  partially  cicatrizing, 
during  the  intervals.  Sometimes,  on  the  other  hand,  the  conditions 
are  precisely  the  reverse  ;  the  sore  healing,  and  remaining  healed,  so  long 
as  menstrual  matters  are  normal,  but  continuing  doggedly  open  during 
the  period  of  amenorrhoea.  Such  sores,  it  is  plain,  can  be  attacked  with 
safety  and  propriety  only  through  the  uterus.  The  functions  of  that 
organ  must,  in  the  first  instance,  be  duly  restored.  Then,  and  not  till 
then,  need  our  attention  be  directed  to  the  obtaining  of  cicatrization. 
"With  the  uterine  system  in  error,  all  local  applications  will  be  of  but 
little  avail ;  whereas,  uterine  health  having  been  restored,  the  sore  will 
often  heal,  and  that  rapidly,  without  any  local  treatment  whatever. 

7.  The  Constitutional  Ulcer. — When  a  sore  has  existed  for  many 
years  ;  almost  stationary,  or  only  varying  with  obvious  changes  in  the 
system ;  tending  to  inflammatory  extension,  diuring  constitutional  disorder; 
contracting  again,  when  this  subsides  ;  yet  never  approacliing  to  complete 
cicatrization,  without  ill  health  ensuing  ;  and  this  again  relieved  by  re- 
establishment  of  the  sore  : — when  the  gouty  diathesis  is  strongly  marked, 
and  its  alternations  are  plainly  connected  with  an  ulcer's  varying  state  : — 
when  the  patient  is  advanced  in  years,  has  been  in  hot  climates,  and  may 
without  injustice  be  termed  a  hon-vivant: — when  an  obvious  relation 
exists  between  the  sore  and  an  affection  of  some  internal  organ,  such  as 

Fig.  33.  The  foot  so  affected,  a,  the  toes,  much  altered  ;  h,  the  outer  side  of  the 
foot,  in  some  parts  shewing  cicatrices  ;  c,  the  line  of  amputation,  at  the  ankle  ;  d,  the 
astragahis.  The  swelling  is  often  much  gi-cater  than  here  represented.  May  this  bo 
termed  Podelkoina? — ttoSos  eX/cos— ulcer  of  the  foot. 
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the  kidney  : — under  tliese  circumstances,  or  such  as  tliese,  we  do  not  think 
of  drying  up  the  sore,  which  may  bo  truly  looked  upon  as  a  safety-valve 
to  the  system  ;  but  content  ourselves  with  thp  application  of  some  simple 
and  soothing  dressing.  We  leave  what  may  be  termed  the  ebbing  and 
flowing  of  the  ulcerative  process  entirely  in  the  hands  of  Nature  ; 
our  dressing  tending  simply  towards  comfort  and  protection. 

The  healing  of  such  sores  is  scarcely  to  be  attempted.  But  there  are 
others  which,  requiring  great  caution  of  interference,  may  yet  ultimately 
be  brought  to  heal  j  an  issue,  in  a  convenient  situation,  having  been  made 
to  supply  their  place,  for  some  time  at  least,  as  a  drain — or  rather  safety- 
valve — in  the  general  economy.  A  sore,  secreting  constantly  a  considerable 
quantity  of  pus,  may  have  existed  for  years  in  the  limb  of  an  elderly  patient. 
No  prudent  surgeon  would  ever  propose  to  dry  up  that  suddenly,  by  rapid 
cicatrization — even  if  he  had  it  in  his  jDOwer  to  do  so  ;  without  leaving  some 
substitute  in  its  room,  at  least  temporarily.  For  the  sudden  cessation  of 
purulent  discharge,  to  which  the  system  had  been  long  habituated,  would 
be  certain  to  occasion  a  plethora ;  this,  in  its  turn,  inducing  determina- 
tions of  blood  to  certain  parts.  And  thus  serious  danger  to  internal 
organs  would  accrue  ;  by  hemorrhage,  sanguineous  infiltration,  or  estab- 
lishment of  the  inflammatory  process.  Apoplectic  seizure  is  especially 
probable  under  such  circumstances.  Yet,  doubtless,  the  continuance  of 
such  a  sore  is  not  only  a  considerable  inconvenience,  but  likewise  has  a 
debilitating  effect  on  the  general  system,  and  consequently  ^tends  to  the 
induction  of  other  disease,  to  whose  accession  constitutional  debility  is 
favourable.  Its  closure  is  therefore  desirable.  And  should  no  unpropi- 
tious  circumstances  exist,  as  stated  in  the  j)receding  paragraph,  such 
closure  may  be  safely  enough  conducted  in  the  ordinary  way ;  taking 
care,  however,  to  establish  an  issue  in  some  convenient  and  adjacent  spot, 
so  soon  as  the  ulcer's  discharge  begins  to  lessen.  This  artificial  drain  is 
kept  in  full  operation  for  some  time — a  fortnight  or  three  weeks ;  and 
then,  by  gradually  diminishing  the  bulk  of  the  foreign  body,  by  whose 
presence  healing  is  prevented  and  discharge  maintained,  the  system  is  so 
gradually  subjected  to  diminution  of  the  waste,  that  its  ultimate  cessation 
is  scarcely  appreciated. 


CHAPTER  V. 


MOETIFICATIOK 

Mortification  is  the  general  term  which  includes  the  whole  process 
of  death  in  a  part,  from  its  commencement  to  completion.  It  is  sub- 
divided into  Gangrene  and  Sphacelus ;  the  former  denoting  the  process 
of  djang  ;  the  latter,  the  result  of  this,  or  actual  death  of  the  part. 

Gangrene  being  about  to  occur,  as  a  result  of  the  inflammatory  process, 
the  signs  of  this  affection  become  modified.  The  redness  passes  into  a 
dark  and  livid  hue  ;  for  circulation  has  ceased,  and  the  blood  is  becom- 
ing decomposed.  Circulation  having  been  arrested,  so  is  the  formation 
of  new  matter,  and  the  swelling  grows  less  tense.  On  the  surface,  how- 
ever, effusion  of  serum  may  take  place  ;  and  that  profusely.  All  vital 
fimction  decaying,  pain  and  heat  remarkably  abate,  and  often  cease  sud- 
denly. Sensibility  gradually  leaves  the  part.  Just  before,  it  could  not 
be  pressed  on,  however  slightly,  without  aggravation  of  pain,  previously 
severe  ;  now,  even  rude  handling  may  be  borne  with  impunity.  NutriT 
tion,  the  source  of  animal  heat,  having  ceased,  temperature  necessarily 
decreases,  and  usually  with  rapidity.  The  part  contains  much  inflamma- 
tory product,  chiefly  fluid  ;  putrescence  increases  both  softening  and 
moisture  ;  and,  as  the  result  of  chemical  change,  an  offensive  odour  is 
more  or  less  freely  exhaled.  The  surface  is  usually  studded  with  plilyc- 
tence ;  that  is,  elevations  of  the  scarf-skin  by  putrid  serum ;  readily 
distinguished  fi'om  the  dark  vesicles  filled  with  bloody  serum  which  not 
unfrequently  attend  on  simple  bruise,  by  observing  that  the  epidermis  is 
detached  from  the  cutis  not  only  at  the  elevated  spot,  but  all  around  j  and 
that,  consequently,  the  phlyctena  may  be  made  to  slide  from  place  to 
place,  by  shght  pressure.  Besides,  the  phlyctena  is  not  attended  with  heat, 
pain,  and  tension,  as  is  the  mere  vesicle  ;  while  it  is  associated  with  all 
the  symptoms  of  advancing  gangrene.  When  this  is  limited  to  the  part 
originally  inflamed,  the  discoloration  is  circumscribed,  and  may  have  its 
border  even  abrupt ;  but  when  the  disease,  and  injury  which  led  to  it, 
have  both  been  severe — when  the  power  of  both  part  and  system  have 
been  brought  low — and  when,  in  consequence,  gangrene  is  to  spread — 
discoloration  is  gradually  lost  in  the  surrounding  skin,  and  dark  streaks 
are  seen  shooting  diffusedly  upwards  in  the  limb. 

Sphacelus,  or  completion  of  the  gangrene,  is  indicated  by  the  part 
having  become  completely  cold  and  insensible.  It  is  slu-unk  in  its  dimen- 
sions, soft  and  flaccid,  almost  pulpy  to  the  touch  ;  and  it  crepitates  dis- 
tinctly, containing  not  only  liquid  but  gaseous  contents — the  result  of 
putrescence.  All  vital  function  has  ceased,  and  chemical  change  reigna 
paramount.    The  colour  is  usually  dark  when  the  part  is  exposed  to 
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atmospheric  influence  ;  but  Avhen  removed  from  tliis,  as  in  sloughing  of 
the  areolar  tissue,  or  of  fascia,  and  in  necrosis — tlie  integuments  re- 
maining yet  entire — tlie  dead  portions  may  retain  their  normal  character 
but  little  changed. 

In  chronic  gangrene,  the  dead  part,  instead  of  being  moist  and  soft, 
becomes  dry  and  hard  ;  the  fluids  passing  away. 

Wlien  a  part  dies  to  a  limited  extent — as  a  portion  of  skin,  areolar 
tissue,  artery,  or  tendon — the  sphacelated  part  is  termed  a  Sloufjh  ;  and 
the  process  of  death,  Sloughing. 

Sphacelus  being  complete,  and  gangrene  not  extending,  Nature 
instantly  adopts  means  whereby  she  may  free  herself  from  a  part  whicli 
is  of  no  further  use,  and  whose  continued  presence  may  prove  seriously 
injurious.  Its  recovery  is  impossible  ;  and  if  it  be  allowed  to  remain  in 
close  contact  with  the  living  textures,  these  cannot  fail  to  absorb  more  or 
less  of  the  noxious  results  of  putrescence,  both 
gaseous  and  fluid ;  whereby  a  poisonous 
effect  Avill  be  produced  on  the  system,  already 
brought  low  by  constitutional  disorder  atten- 
dant on  the  gangrene.  The  Hving  part,  in 
immediate  contact  with  the  dead,  inflames ; 
and,  in  consequence,  the  abrupt  livid  line  is 
bordered  by  a  diffuse,  red,  and  joainful  swel- 
ling— the  line  of  demarcation.  This  vesi- 
cates ;  the  vesicle  bursts  ;  puriform  matter 
is  discharged  ;  and  an  ulcerating  surface  is 
disclosed — the  line  of  sejKtration.  The  fur- 
row, so  begun,  gradually  deepens ;  at  first 
advancing  with  considerable  rapidity,  through 
the  sMn  and  areolar  tissue  ;   but  receiv-  ^^/f  -''''^ 

ing  a  check,  when  fascia,  tendon,  or  other  ^M^^^ 
fibrous  texture  is  reached.    The  advance  is  ^^^^^ 
seldom  perpendicular,  but  in  a  sloping  direc-  Mj^Mr 
tion  ;  and  the  inclination  is  usually  towards, 

.  J  J  31: 

and,  as  it  were,  beneath  the  dead  part ;  gan- 
grene generally  being  most  extensive  superficially.  In  time,  even  the 
most  resisting  of  the  soft  textures  are  got  through  by  ulceration,  nothing 
but  bone  remaining  imdivided.  No  hemorrhage  occm'S  during  this  gradual 
division  of  the  parts  ;  for  the  inflammatory  process  has  passed  leisurely 
through  its  ordinary  grades  ;  plastic  formation  precedes  the  suppuration 
and  ulceration,  protecting  the  otherwise  loose  tissues  from  diffuse  suppu- 
ration, and  sealing  up  the  otherwise  open  orifices  of  arteries  and  veins. 

Nature's  amputation,  so  conducted,  is  unfortunately  a  reverse  of  the 
surgeon's  operation  ;  producing  a  stump  which  is  conical,  and  otlicrwise 
but  ill-fashioned  for  useful  purposes.  Wo  are,  therefore,  called  upon  to 
interfere  in  most  cases  ;  modifying  the  arrangement,  and  secui'iug  division 
of  the  bone  at  a  higher  point. 

We  have  been  hitherto  supposing  that  gangrene  has  involved  the 
whole  thickness  of  the  limb  ;  the  line  of  separation  forming  on  the  car- 
Fig.  34.  Complete  sphacelus  of  foot  and  ankle.    Detaclunent  all  but  complete. 
The  sloping  line  of  separation  well  shewn  ;  studded  with  gi-anulations. 
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diac  aspect  of  the  sphacelus,  and  sloping  downwards.  Wlien  gangrene  is 
less  extensive,  the  process  of  separation  is  still  the  same  ;  ulceration,  on 
every" aspect  of  the  slougli,  until  tlie  dead  portion  is  fairly  separated  from 
the  living.  On  its  separation,  ulceration,  still  advancing,  may  be  found 
beneath.  °*  But  usually  it  is  not  so  ;  the  appearances  are  rather  those  of 
a  healthy  granulating  sore.  The  inflammatory  advance  is  seldom  greater 
than  what''  is  merely  sufficient  to  secure  disintegration  and  removal  of 
that  layer  of  living  texture  which  is  in  contact  with  the  dead  part,  for 
the  purpose  of  separating  and  throwing  off  the  latter  ;  and,  at  every 
point  where  separation  has  been  effected,  ulceration  usually  ceases ; 
gi^dng  place  to  granulation,  which  then  slowly  effects  a  closure  -of  the 
breach.  Ulceration  is  the  agent  which  makes  the  furrow  ;  repair  by 
granulation  follows  closely  on  its  heel.  And  so  it  is  in  regard  to  dead 
bone ;  the  line  of  separation  is  scarcely  visible  between  the  dead  and 
living,  when  already  preparations  for  the  substitute  bone  have  been 
bewun. 

Constitutional  Symptoms  of  Mortification. 

During  the  early  period  of  the  inflammatory  process,  the  constitu- 
tional symptoms  are  usually  those  of  Inflammatory  Fever ;  but  so  soon 
as  gangrene  has  commenced,  these  symptoms  pass  more  or  less  rapidly 
from  the  inflammatory  type,  to  the  Typhoid  form  of  Constitutional  Irrita- 
tion.   The  disorder  has  been  so  well  described  by  Mr.  Travers,  in  his 
work  on  Inflammation,  as  to  render  a  transference  of  the  passage  entire 
more  than  excusable.    "  The  pulse  is  increased  in  frequency,  and  dimi- 
nished in  diameter  and  force  ;  in  many  cases  irregular,  and  in  some  in- 
termitting. A  pecuHar  anxiety  of  expression  appears  in  the  physiognomy, 
and  a  remarkable  livor  overspreads  the  face,  the  features  of  which,  the 
nose  and  lips  especially,  are  contracted  and  pinched.    The  anxiety  is 
soon  exchanged  for  a  hebetude  of  expression,  as  if  the  patient  were 
imder  the  influence  of  alcohol  or  opium  ;  involuntary  movements  and 
tremors  affect  the  hands  and  fingers,  and  frequent  sighings  are  observed, 
which  are  broken  by  occasional  hiccup.    The  inclination  for  food  fails 
totally,  the  surface  of  the  tongue  is  coated  with  a  brown  fui*,  harsh  and 
dry,  leaving  the  edge  and  tip  free,  but  without  moisture.    As  the  case 
advances,  the  entire  tongue,  fauces,  and  lips,  become  dry  to  incrustation, 
so  as  to  require  constant  moistening  ;  but  with  small  quantities  of  fluid,, 
for  swallowing  is  slow,  and  attended  with  difficulty.    The  skin,  which  in 
the  onset  was  dry,  opens  to  a  copious  but  clammy  perspiration  over  the 
whole  surface.    It  parts  sensibly  with  its  temperature,  and  feels  cold  as 
well  as  damp.    The  mind,  at  first  irritable — then,  after  the  total  subsi- 
dence of  pain,  stupid — wavers,  and  becomes  subject  to  illusions,  chiefly 
of  a  passive  and  transient  kind  ;  expressed  by  half  sentences,  with  a 
thick  and  broken  articulation,  and  accompanied  with  startings  and 
momentary  gleams  of  insane  excitement.    In  traumatic  gangrene — the 
age  and  constitution  being  previously  in  full  vigour — this  low  delirium  is 
exchanged  for  fits  of  active  and  wild  frenzy,  accompanied  with  loud  cries 
and  vehement  efforts,  requiring  a  powerful  and  continual  restraint ;  and 
this  continues,  with  occasional  intervals  from  exhaustion,  for  hours 
together ;  and  subsides,  often  suddenly,  in  prolonged  coma  aud  apo- 
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plectic  death."  When  but  little  of  Bthenic  indication  has  preceded  the 
gangrene,  as  in  constitutions  previously  much  weakened,  or  in  the  case  of 
poisoned  wounds  inducing  rapid  death  of  the  part,  the  delirium  continues 
of  the  passive  kind.  The  sphincters  relax,  and  the  excretions  are  passed 
involuntarily.  The  patient  fumbles  with  and  piclcs  at  the  bedclothes. 
More  and  more  marked  are  "  the  death-like  colcbiess,  the  clammy  sweat, 
the  small,  indistinct,  and  flickering  pulse,  and  the  cadaverous  expression. 
In  this  state  a  patient  will  sometimes  lie  totally  insensible,  and  un- 
able to  articulate  or  swallow,  for  eighteen  or  twenty-four  hours,  and  die 
without  a  groan  or  struggle." 

Such  is  the  character  of  that  general  disorder  which  attends  on  gan- 
grene. Death  of  the  part  is  a  direct  shock  to  the  frame,  previously  the 
seat  of  febrile  disturbance  ;  and  this  depression  is  doubtless  aggravated, 
by  subsequent  absorption  of  noxious  matter  from  the  moist  and  crepita- 
ting mass.  The  symj)toms  are  found  to  vary,  as  is  to  be  expected, 
according  to  the  previous  condition  of  the  patient,  the  extent  of  the  gan- 
grene, and  the  importance  of  the  part  in  which  it  has  occurred.  When 
the  vital  powers  have  been  previously  low ;  when  the  mortified  part  is 
vast ;  when  an  internal  organ  has  perished,  even  in  a  patch  or  speck  only 
— the  constitutional  symptoms  are  invariably  grave,  and  point  to  a  fatal 
issue. 

As  certaia  tissues  are  found  endowed  with  a  faculty  of  resisting 
ulceration,  so  some  are  less  prone  than  others  to  gangrene ;  for  example, 
the  nervous  and  arterial  In  acute  hospital  gangrene,  arteries  are  found 
beating  in  the  dark  and  putrid  mass ;  alive,  while  all  is  dead  around 
them ;  but  at  length  they  also  yield,  and  death  is  hurried  on  by  haemor- 
rhage. 

Other  tissues,  again,  are  especially  prone  to  mortify ;  as,  for  example, 
the  cutaneous  and  areolar.  And  this  obviously  explains  the  sloping 
forni  which  the  Hne  of  separation  generally  assumes,  when  gangrene  has 
invaded  the  entire  tliickness  of  a  limb. 

AVhen  mortification  occurs  in  an  internal  part,  many  of  the  ordinary 
signs  are  of  course  absent ;  and  yet  the  symptoms  are  plain  enough.  We 
have  not  before  us  the  blackness,  nor  the  coldness,  nor  the  crepitation ; 
but  we  have  sudden  cessation  of  pain,  previously  most  severe  ;  failure  of 
the  pulse,  and  prostration  of  the  strength ;  clammy  sweat,  collapsing 
features,  and  hiccup.  These  having  occurred,  we  may  confidently  look 
for  the  other  constitutional  symptoms  of  gangrene,  above  enumerated. 
In  short,  it  is  important  for  the  practitioner  to  bear  in  mind,  in  the 
management  of  acute  internal  disease — as,  for  instance,  in  the  case  of 
strangulated  hernia — that  the  combination  of  hiccup  and  marked  prostra- 
tion, with  sudden  cessation  of  pain,  plainly  tells  him  of  gangrene  having 
occurred  in  the  part  inflamed ;  and  that  he  is  to  frame  his  prognosis 
accordingly. 

The  ordinary  division  of  mortification  is  into  Acute  and  Chronic ; 
Acute  comprehending  the  humid,  inflammatory,  and  traumatic  ;  Chronic 
— the  dry  and  idiopathic.  Generally  speaking,  the  acute  is  humid,  and 
the  chronic  dry  :  the  fluids  being  retained  in  the  one  case,  and  parted 
with  gradually  in  the  other.    But  this  is  not  invariably  the  case. 
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Caitses  of  Mortification. 

The  cause  of  mortification  may  be  broadly  stated  to  be,  Avhatever  is 
opposed  to  vital  power.  But  it  will  be  convenient  to  examine  this  state- 
ment more  in  detail ;  considering  separately  those  causes  of  local  deatli 
which  most  frequently  come  under  the  notice  of  the  surgeon. 

1 .  The  inflanwmiory  process  we  have  already  seen  to  be  a  very  fre-' 
quent  cause  of  mortification ;  by  intensity  of  tlie  process ;  by  want  of 
vital  power — in  part,  system,  or  both— to  control  tlie  process ;  or  by  a 
conjunction  of  both  circumstances.  The  gangrene  may  be  said  to  be 
invariably  humid ;  for  not  only  is  there  no  dissipation  of  the  normal 
fluids  of  the  part,  but  an  absolute  and  decided  increase  of  them  by  in- 
flammatory product. 

2.  Mechanical  injury  may  occasion  local  death,  either  directly  or 
indii-ectly.  The  violence  may  have  been  so  great,  as  at  once  to  crush 
and  disorganize  the  part ;  instantly  depriving  it  of  life.    Or,  less  intense, 


Fig.  35. 

it  may  have  but  lowered  vitality  by  partial  disruption  of  texture  ;  at 
the  same  time  acting  as  a  powerful  excitant  of  the  inflammatory  process, 
and  so  rendering  the  occurrence  of  gangrene  by  inflammatory  change  all 
but  inevitable.  Both  forms  are  sufficiently  common ;  and  both,  but 
especially  the  latter,  are  prone  to  spread  rapidly,  greatly  endangering  life 
by  poisoning  of  the  system.    The  mortification  is  acute  and  humid. 

3.  PressiLre,  gently  applied,  occasions  absorption ;  a  higher  grade 
induces  the  inflammatory  process  in  its  minor  grades ;  a  higher  causes 
suppuration  and  ulceration  ;  and  a  higher  still  occasions  death  of  the 
part.  The  last  result  may  be  either  direct  or  indirect ;  that  is,  with  or 
without  the  intervention  of  inflammatory  change.  Pressure  being  con- 
siderable and  constant,  with  a  low  power  in  both  part  and  system,  death 
of  the  former  may  be  immediate  ;  as  may  often  be  observed,  in  the  forma- 
tion of  bed-sores.  Or,  as  was  stated  of  mechanical  injury  in  general, 
pressure  may  excite  the  inflammatory  process  and  lessen  vital  power 
simultaneously  ;  so  rendering  the  part  an  easy  prey  to  the  former. 

4.  Heat,  in  like  manner,  may  be  so  intense  as  at  once  to  char  the 
part ;  rendering  it  instantly  dense,  black,  and  brittle  ;  as  in  the  severest 
class  of  burns.  Or  it  may  only  diminish  power,  and  excite  inflammatory 
accession  ;  as  in  the  more  common  examples  of  this  form  of  injury.  Acids, 
and  other  chemical  destructives,  act  in  a  similar  way. 

Fig.  35.  Gangrene  after  compound  fracttire  ;  still  spreading  ;  no  line  of  demarcntion. 


13G 


CAUSES  OF  MORTIFICATION. 


6.  Ohstrudion  to  Venous  Return. — The  gangrenous  effect  of  this  is 
indirect.  Passive  congestion  is  induced  ;  and  so  long  as  the  obstacle  to 
venous  return  continues,  venous  accumulation,  witli  consequent  effusion 

into  clie  surrounding  parenchyma,  is 
inevitably  increased.  This  abnor- 
mal state,  necessarily  weakening 
vital  power,  is  also  likely  to  excite 
the  inflammatory  process,  as  for- 
merly shewn ;  and  then,  but  a 
slight  amount  of  this  may  suffice 
to  arrest  vitality.  Thus,  gangi-ene 
of  the  whole  fore-arm  has  resulted 
from  injudicious  bandaging,  or  other 
deligation  of  the  arm ;  no  support 
having  been  afforded  to  the  parts 
beneath. 

Or  the  obsti-uction  may  be  by 
spontaneous  change  in  the  principal 
venous  trunk  ;  as  by  coagulation  of 
its  contents.  Or  it  may  be  the 
result  of  compression  by  tumours 
of  various  kinds ;  or  by  organic 
change  in  internal  organs — as  the 
liver  and  heart. 

6.  Deprivatio7i  of  Nervous 
Agency  also  acts  indirectly.  Bed- 
sores, by  sloughing,  are  well  known 
to  be  most  prone  to  form  in  cases 
of  injury  of  the  spine  ;  the  pressed 
parts  being  paralytic.  Power  is 
diminished,  a  tendency  to  inflam- 
matory accession  is  iaduced,  and 
the  application  of  a  comparatively 
slight  stimulus  suffices  to  ensure 
the  gangrene. 

Sometimes,  no  direct  exciting 
cause  is  necessary.  The  cornea  has 
sloughed  after  division  of  the  fifth 
nerve  ;  the  same  act  at  once  arous- 
ing the  inflammatory  process,  and 
cutting  off  the  nervous  agency. 

7.  Interruption  to  Arterial  Sup- 
ply.— This  may  be  complete ;  caus- 
ing a  direct  cessation  of  life.  A 


Fig.  86. 


tourniquet  placed  and  retained  so  tightly  on  a  limb  as  to  arrest  entirely 
its  circulation,  inevitably  entails  death  of  the  whole  limb  beneath  tlie 
encircled  point ;  for,  invariably,  on  complete  arrest  of  circulation,  the 
vital  process  ceases,  and  chemical  change  begins.    Besides,  ordinarily, 

rig,  36.  Gangrene  from  strangulation  of  nn  injured  limb  by  absurd  bandaging. 
John  BEi.ii. 
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arterial  influx  can  be  effectually  arrested  only  by  such  means  as  must  at 
the  same  time  cut  off  all  nervous  influence ;  rendering  retention  of  vitality, 
if  possible,  still  more  hopeless.  Or  the  instrument  may  be  apphed  with 
tightness  sufflcient  to  diminish,  yet  not  so  as  to  stop  arterial  influx.  And 
then  the  result  will  be  indirect,  as  in  the  case  of  obstruction  to  venous 
return  only;  the  inflammatory  process  being  excited,  while  power  is 
depressed.  Or,  after  deligation  of  the  principal  artery  of  a  limb,  weaken- 
ino-  vital  power — inasmuch  as  collateral  circulation  can  never  be,  at  first, 
quite  equal  to  the  normal  arterial  supply — ^heat,  friction,  or  other  stimuli 
are  apphed ;  and  gangrene  occurs  in  consequence. 

The  first  of  these  modes  of  death  is  comparatively  a  painless  process  ; 
being  immediate.  Pain  ensues  only  on  inflammatory  accession,  in.  the 
adjoining  living  parts,  whereby  the  line  of  separation  is  formed.  The 
second  mode  is  painful ;  because  tedious,  and  inflammatory  throughout. 
And  this  it  is  important  to  remember.  When  we  wish  to  get  rid  of  a 
tumour,  for  example,  or  other  noxious  structure,  not  amenable  to  excision, 
we  employ  Hgature.  If  we  wish  further,  that  the  destructive  process 
should  be  both  speedy  and  easy  to  the  patient — as  doubtless,  in  the  vast 
majority  of  cases,  will  be  our  object — we  do  not  hesitate  to  put  him  to 
immediate  pain,  by  tying  the  hgature  with  as  tight  a  strain  as  it  will 
bear ;  so  as  to  cut  off  thoroughly  its  arterial  supply,  and  altogether  arrest 
its  circulation.  Whereas  if,  unwisely — and  unmercifully — we  treat  him 
now  with  a  gentle  hand,  much  imnecessary  pain  remains  for  the  future. 
The  part,  being  but  partially  strangled,  remains  capable  of  assuming  the 
inflammatory  process ;  and  the  undergoing  of  that  painful  process,  in  the 
cu'cumstances,  is  essential. 

The  most  obvious  illustration  of  this  cause  of  gangrene  is  deligation  ; 
from  without.  Eut  equally  efficient  obstruction  to  arterial  supply  may 
come  from  within  ;  by  rupture  of  the  principal  artery,  or  arteries ;  by 
consohdation  of  their  canals,  from  embohsm  or  from  fibrinous  formation 
of  a  plastic  kin^ ;  by  earthy  degeneration  of  the  vessels,  as  will  after- 
wards be  shewn  ;  or  by  rupture  and  diffusion  of  an  aneurism. 

Perhaps  the  tendency  to  gangrene,  in  inflaming  textures  of  an  un- 
yielding kind,  may  be  caused,  at  least  in  some  degree,  by  the  tension 
which  invariably  ensues ;  this  so  compressing  the  part,  as  either  to 
arrest,  or  seriously  impede,  the  already  weakened  circulation. 

In  surgical  operations,  it  is  very  useful  to  bear  in  mind  that  sudden 
and  effectual  obstruction  of  both  arterial  influx  and  venous  return  is 
likely  to  prove  fatal  to  the  part.  For  instance,  in  tying  the  principal 
artery  of  a  hmb,  on  account  of  aneurism,  we  should  be  especially  careful 
to  avoid  injury  to  the  accompanying  vein ;  for,  if  that  be  obstructed,  as 
well  as  the  artery,  gangrene  of  the  hmb — even  without  the  intervention 
of  undue  stimulus — is  extremely  probable.  If  we  can  imagine  the  prm- 
cipal  nerve  to  be  at  the  same  time  seriously  injured,  gangrene  is  all  but 
inevitable;  under  the  threefold  evil  influence,  of  arterial  and  venous 
obstruction,  with  deprivation  of  nervous  energy. 

8.  Cold. — The  effect  may  be  direct  or  indirect ;  more  frequently  it 
is  the  latter.  But  direct  it  may  be  ;  thus.  The  immediate  effect  of 
cold,  intense,  and  continuously  apphed  to  the  part,  is  greatly  to  depress 
both  its  circulation  and  its  nervous  energy  ;  and  this  depression,  by  con- 
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tinuance  of  the  cause,  may  be  carried  so  far  as  altogether  to  annihilate 
vital  power.  The  part,  in  truth,  is  frozen  to  death ;  becoming  cold,  in- 
sensible, shrivelled,  and  discoloured ;  by  and  ,  by  undergoing  obvious 
chemical  change,  and  becoming  detafhod  by  the  ordinary  process  of 
seijaration.  This  is  likely  to  occur  only  in  very  cold  climates  ;  and 
even  then,  only  when  the  individual  is  exposed  to  hardship  and  priva- 
tion. The  parts  most  liable  to  be  so  ajffected,  are  those  most  remote 
from  the  centre  of  circulation,  and  consequently  by  nature  less  fully 
endowed  by  vital  power ; — and  also  those  most  habitually  exposed  to 
atmospheric  inclemency — as  the  toes  and  feet,  and  the  tips];of  the  nose 
and  ears. 

Much  more  frequently  the  action  is  indirect.  Cold  is  applied  ;  and 
the  lowering  result  follows,  as  usual,  to  a  greater  or  less  extent.  Then 
the  cold  is  suddenly  removed ;  or,  very  lilcely,  warmth  with  the  addi- 


tional stimulus  of  friction  is  applied.  And  the  inevitable  consequence 
is  immature  and  excessive  reaction  in  the  tissues  of  the  part,  followed  by 
dilatation  of  the  blood-vessels,  and  the  admission  of  blood  rushing  back  ; 
thus  hurrying  on  the  inflammatory  process  in  a  part  whose  vital  power 
has  been  enfeebled.  The  inflammatory  onset  is  sudden  and  intense; 
power  of  resistance  and  control  is  low  j  gangrene  is  inevitable.  It  is  not 
the  patient  who  is  simply  exposed  to  diminished  temperature,  that  suffers 
from  chilblain — chronic  inflammatory  process  in  a  debilitated  part;  or  from 
frost-bite — the  inflammatory  process,  more  acute,  having  reached  slough- 
ing. But  it  is  the  patient  who,  after  exposure  to  cold,  warms  himself 
at  the  fire,  or  simply  enters  a  heated  room  ;  or  who,  not  contented  with 
abstracting  cold,  and  applying  heat,  adds  friction  to  the  affected  part. 

Illustrations  of  this  are  of  constant  occurrence ;  but  there  is  one,  on 
a  large  scale,  which,  though  trite,  is  altogether  so  apposite  and  striking, 
that  it  may  be  well,  by  way  of  corroboration,  briefly  to  notice  it  here.  In 
his  narrative,  after  the  battle  of  Eylau,  Baron  Larrey  says — "  During 
three  or  four  exceedingly  cold  days  that  preceded  the  battle,  the  mercury 
having  fallen  so  low  as  fifteen  degrees  below  zero  of  Eeaumur's  thermo- 
meter, and  until  the  second  day  after  the  battle,  not  a  soldier  complained 
of  any  symptom  depending  on  freezing  of  the  parts  ;  notwithstanding 

Fig.  37.  Chronic  gangi'ene  of  the  feet,  after  exposure  to  cold.  Separotiou  con- 
siderably advanced. 
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they  had  passed  three  days,  and  a  great  portion  of  the  nights  of  the  5  th, 
6th,  7th,  8th,  and  9th  of  February,  in  most  severe  frost.  The  Imperial 
Guard,  in  particular,  had  remained  upon  watch  in  the  snow,  hardly 
moWng  at  all  for  more  than  twenty-four  hours  ;  yet  no  soldier  presented 
himself  at  the  Ambulance.  In  the  night  of  the  9th  and  10th,  the  tem- 
perature suddenly  rose  ;  the  mercury  ascending  to  three,  four,  and  five 
dec^rees  above  zero.  From  this  moment,  many  soldiers  of  the  guard  and 
line  applied  for  assistance  ;  complaining  of  acute  paia  in  the  feet,  and  of 
numbness,  heaviness,  and  prickings  in  the  extremities.  The  parts  were 
severely  swoln,  and  of  an  obscure  red  colour.  In  some  cases,  a  slight 
redness  was  perceptible  about  the  roots  of  the  toes,  and  on  the  back  of 
the  foot.  In  others,  the  toes  were  destitute  of  motion,  sensibility,  and 
warmth ;  being  already  black,  and  as  it  were  dried.  All  the  patients 
assured  me  that  they  had  not  experienced  any  painful  sensation  during 
the  severe  cold,  to  which  they  had  been  exposed  on  the  night-watches. 
It  was  only  when  the  temperature  had  (suddenly)  risen,  eighteen  or 
twenty  degrees,  that  they  felt  the  first  effects  of  the  cold  as  inducing 
mortification."  And  it  is  added,  that  those  who  had  warmed  themselves 
at  fires  suffered  most.* 

But  cold  may,  in  a  similar  way,  cause  death,  not  of  a  part,  but  of 
the  whole  body.  General  vital  power  is  depressed  ;  sudden  reaction 
ensues,  by  the  imprudent  use  of  stimulus  ;  and,  under  this,  the  enfeebled 
system  may  succumb.    In  illustration,  let  us  again  quote  from  Larrey  : 

— "  Wo  to  the  man  benumbed  with  cold  if  he  entered  too  suddenly 

into  a  warm  room,  or  came  too  near  to  the  fire  of  a  bivouac  Gan- 
grene made  its  appearance  at  the  very  instant,  and  spread  with  such 
rapidity  that  its  advances  were  perceptible  by  the  eye.  Or  the  individual 
was  suddenly  suffocated  with  a  kind  of  turgescence,  wliich  appeared  to 
affect  the  brain  and  lungs  ;  he  perished  as  in  asphyxia.    Thus  died  the 

chief  apothecary  of  the  Guards  He  had  scarcely  been  a  few  hours  in 

this  (warm)  atmosphere,  so  new  to  him,  when  his  limbs,  in  which  he  had 
lost  all  feeling,  became  considerably  swelled  ;  and  he  expired  soon  after- 
wards, incapable  of  uttering  a  single  word."t 

The  use  of  alcohol,  in  any  considerable  quantity,  diu-ing  exposure  to 
cold,  favours  these  untoward  results.  For  a  short  time  its  stimulant 
action  rouses  the  circulation,  and  gives  at  least  a  sensation  of  heat ;  but 
ere  long  the  reaction  comes,  leaving  a  depression  greater  than  that  which 
existed  before  the  application  of  the  stimulus.  The  spirit  of  wine,  in  the 
vital  barometer,  rose  quickly  to  some  height,  but  feU  as  rapidly,  and  sanJc 
below  the  starting  point. 

9,  Animal  and  other  Poisons,  applied  to  a  part,  by  inoculation  or 
otherwise,  are  usually  said  to  be  powerful  excitants  of  inflammatory 
gangrene.  That  is,  they  lower  vital  power,  in  both  part  and  system  ;  at 
the  same  time  exciting  the  inflammatory  process  in  the  vicinity  of  the 
wound.  Bites  of  serpents  act  in  this  way ;  as  also  inoculation  of  putrid 
virus,  from  cattle,  or  others  of  the  lower  animals,  occasioning  the  "  malig- 
nant pustule."  And,  much  in  the  same  way,  there  is  no  more  certain  cause 
of  rapid  and  extensive  gangrene,  with  most  serious  results  to  the  system, 
than  by  the  infiltration  of  urine  into  areolar  tissue. 

*  LaiTcy's  Memoirs,  torn.  iii.  p.  60.  +  Op.  Cit.  torn.  iv.  p.  134. 
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Hitherto,  we  have  considered  chiefly  such  causes  as  are  local  and  ex- 
ternal ;  we  now  come  to  those  which  are  constitutional  and  internal. 

10.  General  debility,  from  any  cause — liomorrhage,  starvation,  age, 
persistent  disease,  or  long  continuance  oi"  any  generally  depressing  agent 
— predisposes  to  both  inflammatory  accession  and  its  untoward  advance  ; 
there  being  but  little  power,  either  in  part  or  system,  for  resistance  oi' 


control.  Or  vital  power  may  be  so  far  diminished,  especially  in  those 
parts  naturally  the  weakest — being  most  removed  from  the  centre  of  cii-- 
culation — as  to  cause  death  in  a  more  direct  way,  without  the  interven- 
tion of  the  inflammatory  process ;  simply  by  mal-nutrition,  and  gradual 
failure  of  vitality  in  consequence.  This  latter  mode  is  not  unfrequently 
exemplified  by  simple  gangrene  of  the  toes  after  exhausting  fever. 

A  peculiar  disorder  of  the  system,  certainly  not  of  the  sthenic  type, 
attends  on  the  internal  use  of  mercury  carried  to  sustained  ptyahsm. 
This  seems  very  favourable  to  assumption  of  the  inflammatory  process  ; 
and  to  the  invasion  of  sloughing,  as  well  as  of  fierce  ulceration,  dur- 
ing its  progress ;  a  fact  abundantly  exemplified  by  the  frequent  occur- 
rence of  sloughing  and  phagedaena,  in  an  aggravated  form,  in  venereal 
patients  salivated  recklessly. 

11.  Imjp^'oper  food,  habitually  taken,  leads  to  disorder  of  the  system 
of  a  feeble  type  ;  and  thus  will,  at  least,  predispose  to  gangrene.  But 
one  poisonous  article  of  diet,  in  particular,  causes  constitutional  disorder 
of  a  very  aggravated  character ;  an  almost  invariable  result  of  which  is 
chronic  and  dry  mortification  of  the  extremities.  The  article  alluded  to, 
is  an  unsound  kind  of  rye  ;  not  uncommon  in  the  north  of  Eui-ope.  A 
black,  curved  excrescence,  not  unlike  the  spur  of  a  fowl,  grows  on  the 
spike,  and  sometimes  is  found  in  such  quantities  as  to  form  nearly  one- 
fourth  of  the  produce  of  the  rye.  It  is  termed  the  Ergot  of  rye,  or  Secale 
cornutum.  Its  habitual  use,  as  food,  induces  lassitude,  weakness  of  the 
extremities,  a  feeling  of  intoxication,  and  periodic  convulsive  movements. 
This  state,  called  Eaphania,  may  continue  for  days  or  months.  And  fre- 
quently, during  its  persistence,  mortification  of  the  extremities  occurs  ; 
beginning  in  the  toes,  and  gradually  extending  up  the  leg ;  attended  Avith 
but  little  pain,  and  without  appreciable  precursory  inflammatory  change  ; 
the  part  becoming  at  once  cold,  insensible,  and  discoloured,  and  gradually 
dry,  hard,  and  shrivelled.  In  some  of  the  recorded  cases  the  line  of  de- 
marcation formed,  separation  was  completed,  and  recoverj^  took  place. 
In  the  majority,  however,  the  disease  advanced,  unchecked  in  either  its 

Fig.  38.  Chronic  gangrene  ;  from  general  debility.  Line  of  separation  liegiin. 
Patient  ret.  seventy-five. 
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constitutional  or  local  form  ;  and  the  issue  was  fatal.  In  this  country,  a 
somewhat  similar  malady  has  been  traced  to  the  use  of  unsound  wheat. 

12.  Atmospheric  influence  acts  favourably,  or  otherwise,  on  the 
system ;  more  especially  of  the  invalid.  When  a  deleterious  impression 
has  resulted,  no  uncommoii  indication  of  this  is  the  appearance  of  slough- 
ing in  a  previously  healthy  wound  or  sore.  To  such  a  cause,  for  example, 
the  invasion  of  hospital  gangrene  is  perhaps  most  frequently  attributable. 

13.  Arterial  degeneration. — In  advanced  years,  the  whole  arterial 
system,  but  more  especially  its  ramiiications  in  the  lower  extremities,  are 
liable  to  degenerate  ;  by  the  formation  of  calcareous  matter  between  the 
coatc,  to  a  greater  or  less  extent ;  sometimes  converting  them  into  com- 
pletely rigid,  and  as  if  altogether  calcareous  tubes.  This,  of  itself,  may 
exist  so  generally,  and  in  so  advanced  a  form,  as  ultimately  to  render 
efficient  circulation  through  such  altered  conduits  impracticable  ;  and, 
circulation  gradually  ceasing,  so  does  life.  Death  of  the  part  ensues ;  a 
gradual  and  painless  process.  Or,  without  disease  in  the  vessel  itself, 
enibolism,  or  plugging  of  the  arterial  channel  by  a  clot  or  excrescence  which 
lias  formed  elsewhere,  in  the  heart  or  larger  arteries,  takes  place.  The 
clot  or  excrescence  is  detached  by  the  force  of  the  current  of  blood,  and, 
carried  onwards,  passes  along  the  vascular  channels  till  it  reaches  a  vessel 
of  such  diminished  size  as  to  bar  its  farther  progress.  Or  the  obstruction 
of  an  artery  may  occur  in  still  another  way  : — coagulation  of  the  fibrin  of 
the  circulating  blood  commences  upon  the  diseased  surface  of  the  inner 
coat  of  some  part  of  an  artery,  to  which  further  addition  is  gradually  made 
till  the  vessel  becomes  obstructed  more  or  less  completely  to  the  next 
collateral  branch  above  and  below.  And  slow  though  such  processes  be, 
they  suffice  to  cause  more  or  less  extensive  gangrene,  according  to  the 
extent  of  arterial  communication  which  has  become  obstructed,  and  the 
degree  of  dilatabilty  in  the  collateral  circulation — fitting  it  for  maintain- 
ing an  efficient  and  nutritive  supply  in  the  extremity. 

This  obstruction  of  the  arterial  circulation  has  been  attributed  by 
some  to  the  inflammatory  process  in  the  coats  of  the  vessels  producing 
copious  fibrinous  product,  which  by  its  coagulation  in  the  interior  of  the 
vessel  obhterates  its  channel.  By  Dupuytren  it  was  imagined  that  the 
greater  number  of  cases  were  thus  to  be  accounted  for.  But,  believing 
firmly  in  the  tliree  first-mentioned  causes  of  arterial  obstruction,  and  with° 
out  denying  the  occurrence  of  this  last  pathological  process,  or  that  it  does 
sometimes  so  cause  mortification  in  the  aged,  it  seems  more  reasonable  to 
believe,  that  the  painful  and  creeping  inflammatory  form  of  this  disease 
IS  attributable  not  so  much  to  the  occurrence  of  arterial  obstruction  as  to 
the  vital  weakness  of  the  part,  and  its  complete  invasion  by  the  inflam- 
matory process. 

Thus  we  find  the  old  man  pecuHarly  exposed  to  mortification,  particu- 
My  m  the  parts  naturaUy  most  weak— the  feet  and  toes.  To  such  morti- 
fication, usually  gradual,  chronic,  and  dry,  the  term  Qangrcena  senilis 
IS  commonly  applied.  This  disease,  however,  is  not  to  be  considered 
as  invariably  occurring  in  one  way,  and  consequently  in  all  cases  amen- 
able to  one  and  the  same  mode  of  treatment ;  otherwise,  much  practical 
evil  must  result. 

Senile  gangrene  varies  in  its  nature.    It  is  not  necessarily  attended 
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by  symptoms  of  arterial  obstruction.  And  when  not  so  accompanied, 
but  apparently  induced  by  simple  general  debility,  incidental  to  advanced 
years,  and  perhaps  aggravated  by  casualties  to  which  every  age  is  liable — 
it  may  occur  Avith  or  without  inflammatory  intervention.  Circulation 
and  vital  ^o-wev  may  gradually  and  simply  cease  ;  or  the  latter  is  over- 
borne by  accession  of  the  inflammatory  process.  Wlien  calcareous  de- 
generation or  other  cause  of  arterial  obstruction  does  exist,  there  is  a 
similar  alternative  of  events  ;  the  gangrene  may  be  inflammatory  or  not ; 
acutely  painful,  or  comparatively  painless. 

In  practice,  perhaps  the  most  important  division  of  this  form  of 
mortification,  is  into  that  which  is  preceded  and  accompanied  by  the 
inflammatory  process,  and  that  which  is  not.  Tor,  to  the  variety  of  cause, 
ought  the  mode  of  treatment  to  be  accommodated. 

The  accompanying  inflammatory  process  is  always  of  rather  a  low 
type  ;  the  part,  of  enfeebled  power,  being  not  only  easily  overcome  by 
such,  but  really  incapable  of  assuming  a  process  of  liigh  intensity.  In 
consequence,  the  term  Inflammatio  dehilis  is  often  appilied. 

Or  the  inflammatory  and  non-inflammatory  forms  may  be  blended. 
The  latter  may  seize  on  one  or  more  toes ;  converting  them,  simply  and 
quietly,  into  black  and  shrivelled  eschars.  After  a  time  the  mortification 
ceased  to  extend  upwards.  As  usual,  an  efi'ort  is  then  made  by  ISTature, 
to  throw  off  the  dead  and  noxious  parts  ;  and  this,  we  know,  can  be 
effected  only  in  one  way,  by  inflammatory  change  and  idceration.  The 
process  is  accordingly  assumed,  at  the  living  margin  ;  and  heat,  redness, 
swelling,  pain,  appear  there.  But  the  part  has  no  suflEicient  power  of 
control ;  the  desired  result  of  ulceration  and  suppuration  is  quickly  over- 
passed ;  and  mortification  ensues.  The  inflammatory  has  become  en- 
grafted on  the  simple  form ;  and  proceeds  rapidly,  with  much  pain  and 
constitutional  disturbance.  It  would  seem  as  if  the  attempt  towards 
arrest  and  separation  were  being  constantly  made,  and  never  with  success  ; 
on  the  contrary,  accelerating  the  destructive  progress. 

Thus,  then,  we  may  have  senile  gangrene  throughout  unattended  with 
pain,  redness,  swelling,  or  other  signs  of  the  inflammatory  process  ;  ex- 
cepting, ultimately,  at  the  line  of  successful  separation.  Or,  from  the 
beginning,  these  are  present ;  and  continue  imtil  either  arrest  of  the  disease, 
or  death  of  the  patient  ensue.  Or  the  pain,  heat,  and  redness,  though 
at  first  absent,  may  supervene  ;  and  then  continue  of  an  aggravated 
character. 

The  disease  is  most  liable  to  occur  in  males,  of  the  higher  ranks  ;  who 
have  indulged,  freely  and  habitually,  in  the  pleasures  of  the  table — all  the 
more  Hkely,  if  organic  disease  of  the  heart  or  aortic  valves  be  present.  And 
the  most  frequent  form,  is  that  which  is  preceded  and  attended  by  the 
inflammatio  dehilis.  The  original  description  by  Mr.  Pott  merits  quota- 
tion. He  calls  it  "  that  particular  kind  of  mortification,  which,  begin- 
ning at  the  extremity  of  one  or  more  of  the  small  toes,  does,  in  more  or 
less  time,  pass  on  to  the  foot  and  ankle,  and  sometimes  to  a  part  of  the 
leg  ;  and,  in  spite  of  all  the  aid  of  physic  and  surgery,  most  commonly 
destroys  the  patient."  Usually  "the  patients  feel  great  uneasiness 
through  the  whole  foot  and  joint  of  the  ankle,  particularly  in  the  night, 
even  before  these  parts  shew  any  marks  of  distemper,  or  before  there  is 
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any  other  than  a  small  discoloured  spot  on  the  end  of  one  of  the  little 
toes.  It  generally  makes  its  first  appearance  on  the  inside,  or  at  the  ex- 
tremity of  one  of  the  smaller  toes,  by  a  small,  hlack,  or  bluish  spot :  from 
this  spot  the  cuticle  is  always  found  to  be  detached,  and  the  skin  under 
it  to  be  of  a  dark  red  colour.  Its  progress,  in  different  subjects,  and 
under  different  circumstances,  is  different ;  in  some  it  is  slow  and  long  in 
passing  from  toe  to  toe,  and  from  thence  to  the  foot  and  ankle  ;  in  others 
its  progress  is  rapid,  and  horribly  painful.  It  generally  begins  on  the 
inside  of  each  small  toe,  before  it  is  visible  either  on  its  under  or  upper 
part ;  and  when  it  makes  its  attack  on  the  foot,  the  upper  part  of  it 
first  shews  its  distempered  state,  by  tumefaction,  change  of  colour,  and 
sometimes  by  vesication  ;  but,  whatever,  it  is,  one  of  the  first  marks  of  it 
is  a  separation  or  detachment  of  the  cuticle." 

The  constitutional  symptoms  are  such  as  characterize  gangrene  in 
general ;  that  is,  constitutional  irritation,  tending  towards  typhoid  col- 
lapse j  but  chronic  in  its  nature,  like  the  local  afi'ection. 

The  Progress  of  mortification  is  sometimes  slow  ;  making  but  little 
advance  in  days  and  even  weeks — as  in  the  senile,  and  other  chronic 
forms.  Sometimes  it  is  fearfully  rapid  j  as  in  the  acute  and  traumatic  ; 
spreading,  within  a  few  hours,  over  a  whole  limb. 

When  arrest  has  occurred,  Nature  begins  her  process  of  separation  ; 
as  formerly  described.  A  sthenic  inflammatory  process  is  established  in 
the  living  margin  ;  suppuration  and  ulceration  supervene  there  ;  and 
this  destructive  process  is  in  its  turn  followed  by  granulation,  and  effort 
towards  repair.  At  the  same  time,  the  symptoms  of  constitutional  irrita- 
tion gradually  subside ;  and  a  sthenic  and  normal  state  of  system  is 
restored. 

Prognosis  varies,  according  to  the  extent  of  the  mortification,  the 
nature  of  the  part  in  which  it  has  occiuTed,  and  the  condition  of  the 
system  during  and  before  its  accession.  The  larger  the  gangrened 
part,  the  greater  its  importance  as  a  portion  of  the  general  economy, 
and  the  lower  the  constitutional  powers,  the  greater  is  the  danger  to 
Hfe. 

Treatment  of  Mortification. 

The  treatment  of  mortification  resolves  itself  into  five  principal  indi- 
cations. Eemove,  or  mitigate  the  cause  ;  wait  for  the  line  of  demarca- 
tion ;  assist  IS^ature,  in  her  efforts  towards  detachment ;  promote  and 
regulate  the  healing  process;  and  maintain  due  power  of  system, 
throughout  invasion,  arrest,  and  cure. 

But,  in  the  first  place,  let  diagnosis  be  accurate ;  be  sure  that  it  is  a 
case  of  gangrene.  In  mere  bruise,  there  is  discoloration  of  a  livid  hue  ; 
and  dark-coloured  serous  vesicles  form,  somewhat  resembling  phlyctense. 
But  the  points  of  difference,  formerly  noticed,  are  sufaciently  plain.  And 
it  is  well  that  such  is  the  case  ;  inasmuch  as  error  of  diagnosis  would  in- 
fallibly lead  to  serious  error  of  practice.  On  undoing  a  fractured  limb, 
for  example,  after  the  first  application  of  retentive  apparatus,  it  is  not 
uncommon  to  find  it  bwoln,  discoloured,  and  studded  by  dark  vesications. 
If  this  be  gangrene ;  amputation,  at  some  distance  above  the  parts  so 


144 


TREATMENT  OF  MORTIFICATION. 


affected,  cannot  be  too  soon  performed.  It  it  be  but  the  effects  of  bruise, 
reapplication  of  retentive  means,  avoiding  undue  pressure  or  constriction, 
ai'c  all  that  the  circumstances  require. 

In  the  acute  inflammatory  forvi^  removal  of  the  cause  is  to  be  attempted, 
by  antiphlogistics.  And,  prevention  being  better  than  cure,  it  will  of 
course  be  advisable  to  have  recourse  to  these  early  and  efficiently ;  so  as 
to  arrest  the  inflammatory  progress  timeously,  and  save  the  vitality  of  the 
part.  But  let  not  the  chance  of  immunity  from  gangrene  be  purchased 
at  too  high  a  cost.  Copious  general  blood-letting,  with  other  spoliative 
and  depressmg  remedies,  may  make  much  impression  on  the  inflammatory 
process ;  and  so  limit  at  least  the  occurrence  of  gangrene,  at  the  time. 
But  the  process  of  separating  the  dead  parts,  followed  by  attempts  at 
repair,  has  to  come,  with  its  exhausting  discharge ;  the  powers  of  the 
system  are  certain  to  be  severely  tried  ;  and  if  they  have  been  at  the 
outset  imprudently  exhausted,  they  cannot  fail  to  sink  when  they  are 
most  reqiiired.  Besides,  bleeding  may  not  secure  even  the  temporary 
benefit ;  on  the  contrary,  general  and  local  power  may  be  so  weakened 
thereby,  as  to  render  these  textures  an  easier  prey  than  they  otherwise 
would  have  been. 

Often  antiphlogistics  are  thus  used,  with  a  blind  and  rash  impro- 
vidence. The  cure  is  protracted  and  embarrassed  ;  the  system  is  enfeebled, 
and  perhaps  for  ever  broken  ;  or  even  the  issue  may  be  fatal;  Cases  of 
threatened  gangrene,  after  severe  bruise,  laceration,  fractiu-e,  etc.,  afford 
abundant  illustration  of  this  practical  point.  The  ulterior  result  must 
always  be  regarded,  along  with  the  present ;  and  both  provided  for.  We 
are  to  prevent  or  limit  gangrene  if  we  can  :  yet  using  antiphlogistics  so 
as  to  make  sure  of  leaving  power  enough  of  system,  for  defence  from 
hectic  and  exhaustion  during  the  suppurative  stage. 

Also  let  it  be  borne  in  mind,  that  it  is  only  before,  and  at  the  very 
commencement  of  gangrene,  that  antiphlogistics  can  ever  be  actively 
employed.  When  mortification  has  been  fau'ly  established,  the  symp- 
toms change,  and  require  a  corresponding  alteration  of  treatment ;  in- 
flammatory fever,  sthenic,  is  superseded  by  asthenic  constitutional  irrita- 
tion. And  further,  when  gangrene  is  both  certain  to  occur,  and  to  prove 
extensive,  the  symptoms  corresponding  to  that  result  are  often  fore- 
shadowed in  the  characters  of  the  preceding  inflammatory  attack  both 
locally  and  generally  ;  modifying  these  in  so  marked  a  manner,  as  at  once 
to  enlighten  the  experienced  practitioner  regarding  the  impending  issue. 
In  such  a  state,  not  unfrequently  connected  with  a  previously  debihtated 
power  of  system,  antiphlogistics,  at  however  early  a  period  employed, 
must  invariably  be  used  with  the  greatest  caution  and  forbearance.  On 
the  other  hand,  if  the  inflammatory  attack  be  intense,  hmited,  seated  in 
an  important  part,  with  both  local  and  general  symptoms  plainly  sthenic 
in  character,  and  occurring  in  a  robust  unbroken  fi'ame — we  may  bleed 
copiously  and  fearlessly  ;  employing  also  the  other  suitable  antiphlogistics 
with  energy.  For,  in  these  circumstances,  such  are  the  only  true  preven- 
tives of  gangrene. 

Constitutional  remedies,  foolishly  held  as  specifics,  and  termed 
Antiseptics,  were  at  one  time  much  in  vogue  ;  and  may  not  yet  liave 
fallen  altogether  into  desuetude.  Of  these,  the  most  prominent  was  bark  ; 
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given  in  full  doses.  The  exhibition  of  this,  at  an  early  period,  wiR 
plainly  aggravate  the  disorder  ;  oflending  the  stomach,  increasing  the 
fever,  influencing  the  inflammatory  progress  unfavourably,  and  rendering 
the  gangrene  both  more  speedy  and  more  extensive  than  it  otherwise 
might  have  been.  It  can  only  be  of  use,  as  other  tonics,  after  the  inflam- 
matory accession  has  gone  by  ;  limiting  or  preventing  hectic,  and  assist- 
ing the  system  to  bear  up  under  the  exhausting  influence  of  suppura- 
tion. 

Previous  to  gangrene  by  inflammatory  change,  then,  antiphlogistics 
are  expedient ;  early,  active,  yet  cautious ;  invariably  controlled  by 
regard  to  the  impending  future  ;  their  object  being  to  jDrevent  local  death 
if  possible,  and  yet  not  seriously  to  impair  general  power.  When  gan- 
grene has  occurred,  they  may  be  continued,  in  sthenic  cases  ;  but  now 
with  still  more  caution  ;  to  Hmit  mortification  as  much  as  possible,  but 
still  without  injury  to  the  system.  When,  however,  the  constitu- 
tional symptoms  of  gangrene  are  fully  developed,  of  their  usual  type, 
antiphlogistics  are  wholly  unsuitable.  The  disorder  has  passed  from 
inflammatory  fever,  into  a  grave  form,  of  constitutional  irritation,  tending 
to  collapse ;  and  calmatives,  support,  tonics,  stimuli,  will  probably  be 
required.  Opium,  in  full  doses,  and  frequently  repeated,  is  an  admirable 
remedy  at  this  stage  ;  calming  the  general  system,  blunting  the  sensation 
of  pain  and  illness,  and  seeming  to  impart  a  power  of  tolerance  to  the 
frame  under  the  depressing  agency  of  the  local  change.  At  the  same 
time  more  or  less  stimulus  is  usually  indicated  ;  and  the  preferable 
forms  are  the  alcohols,  and  ammonia ;  administered  with  the  cautions 
formerly  explained. 

Hiccup  is  particularly  troublesome  in  many  cases.  If  it  do  not  yield 
to  general  treatment,  musk,  camphor,  ammonia,  naphtha,  may  be 
employed  as  special  correctives. 

When  gangrene  has  ceased,  and  separation  commenced,  usually  the 
general  symptoms  again  change  towards  the  sthenic  form  ;  and,  in 
consequence,  a  guarded  and  somewhat  antiphlogistic  regimen  may  then 
perhaps  be  expedient ;  lest  the  process  necessary  for  detachment  shoidd 
prove  excessive,  and  re-induce  sloughijig.  But,  on  the  contrary,  should 
both  general  and  local  appearances  betoken  debility,  cautious  support  by 
nourishing  food,  and  the  more  simple  tonics,  must  be  maintained.  When 
detachment  has  been  completed,  we  have  then  to  do  with  a  simple  sore — 
inflamed,  ulcerating,  granulating— weak,  irritable,  or  healthy — as  the  case 
may  be.    And  the  ordinary  treatment  is  to  be  conducted  accordingly. 

Mortification  by  Pressure  very  frequently  engages  the  attention  of  the 
practitioner  ;  a  common  result  of  long  confinement  to  the  recumbent 
posture,  especially  in  the  weak  and  paralytic  ;  sometimes  occasioned  by 
maccurate  or  injudicious  adjustment  of  retentive  apparatus,  in  the  treat- 
ment of  fracture.  When  sloughing,  in  such  circumstances,  has  been 
induced,  it  proves  a  source  of  much  inconvenience  to  both  patient  and 
surgeon  ;  as  can  be  readily  imderstood.  It  is  to  be  avoided,  by  care  in 
subdividing  the  pressure  among  many  points,  so  as  to  avoid  its  concen- 
tration and  maintenance  on  one  or  two  alone.  In  fracture  of  the  leg,  for 
example,  retentive  means  will  be  arranged  to  compress  not  solely  the 
malleoli  or  the  heel,  but  to  be  equally  borne  by  the  whole  surface  of 
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the  "bandaged  limb  ;  and  such  precautions  are  especially  desirable  in 
the  case  of  tlie  aged  and  weak.  AV^lien  bed  sores  are  threatened,  the 
points  naturally  most  compressed — over  the  sacrum,  trochanters,  heels, 
scapulaj,  elbows — must  be  relieved,  as  much  as  possible  ;  by  frequent 
variation  of  posture  ;  by  the  adjustment  of  pads,  or  pillows,  on  tlie 
adjacent  parts  ;  and,  if  need  be,  by  the  use  of  these  admirable  contri- 
vances for  such  purposes,  the  water-bed  or  pillow  by  which  the  labour 
of  support  is  equally  distributed  on  every  part  of  the  surface. 

The  reddened  and  painful  parts  are  to  bo  pencilled  over  with  nitrate 
of  silver,  either  in  substance  or  in  solution,  so  as  merely  to  blacken 
the  skin.  Or  a  solution  of  corrosive  sublimate  may  be  used ;  which 
has  the  effect  of  hardening  the  part,  and  rendering  it  less  susceptible 
of  the  influence  of  pressure.  Covering  the  parts,  from  time  to  time, 
with  a  mixture  of  white  of  egg  and  alum,  sometimes  makes  a  very  use- 
ful protective  crust.  At  the  same  time,  of  course,  our  utmost  efforts  will 
be  directed  towards  the  general  recovery  of  the  patient ;  in  order  that 
recumbency  may  become  unnecessary.  When  breach  of  surface  has 
ensued,  it  early  assumes  the  weak  character  ;  requiring  stimulating  appli- 
cations, accordingly. 

When  mechanical  or  chemical  injury  is  the  cause,  we  have  seldom  the 
power  of  altogether  preventing  mortification ;  limitation  is  our  object. 
So  soon  as  the  first  shock  has  passed  over,  our  treatment  is  so  far  anti- 
phlogistic ;  in  order  that  death  may  be  confined  to  the  parts  which  sutfer 
directly  from  the  injury.  We  seek  to  save  those  which,  with  their  vital 
power  diminished,  might  still  contrive  to  live,  if  let  alone  ;  but  which 
would  be  unable  to  contend  successfully  with  a  brisk  inflammatory  acces- 
sion. A  certain  amount  of  this  must  ensue,  no  doubt ;  but  we  are 
anxious  to  limit  it  to  what  is  really  necessary  to  effect  detachment  of  the 
original  slough.  During  the  progress  of  detachment,  the  antiphlogistic 
regimen  will  probably  be  expedient.  Thereafter,  by  improved  diet,  and 
other  tonic  means  if  necessary,  the  general  power  is  to  be  maintained ; 
sufiicient  to  ward  off  hectic,  and  duly  carry  forward  the  operation  of 
repair. 

In  regard  to  mortification  from  Gold,  it  is  our  duty  to  prevent  the 
occurrence  if  possible.  And,  as  in  this  climate  it  is  seldom  that  the 
destructive  result  is  by  the  direct  effect,  but  by  the  secondary  or  reactive, 
such  prevention  is  not  unfrequently  within  our  power.  Plainly,  it  is  to 
be  accomplished  by  moderating  reaction  ;  abstracting  cold,  and  yet  not 
applying  sudden  heat  or  other  stimuli.  The  common  practice  is  very 
successful ;  and,  though  perhaps  not  actually  based  on  scientific  principles, 
can  be  most  satisfactorily  explained  by  them.  A  part  undergoing  the 
freezing  process — threatening  to  die  by  the  direct  effect  of  intense  cold — 
becoming  pale,  shrunk,  and  but  little  sensible,  is  rubbed  with  snow ; 
while  the  patient  and  part  are  yet  in  the  open  air,  or  at  least  not  exposed 
to  sudden  elevation  of  temperature.  Eubbing  arrests  the  sedative  efl'ect, 
and  induces  reaction  ;  and  rubbing  with  cold  ensures  the  reaction  being 
gradual,  slow,  and  safe.  Circulation  and  nervous  influence  are  restored  ; 
and  returning  vital  power  finds  no  undue  excitement  to  oppose  or 
control. 

When  gangrene  has  set  in,  by  reaction  proving  excessive,  our  object 
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is  to  moderate  this ;  and  at  the  same  time  to  sustain  constitutional 
j)ower.  Applying  poultice,  water-dressing,  pencilHng  with  nitrate  of 
silver,  or  other  soothing  applications  ;  with  careful  regulation  of  diet, 
and  administration  of  suitable  remedies  internally. 

In  the  chronic  gangrene  of  old  people,  the  Gangrcena  senilis,  we  may 
have  two  varieties,  as  already  shewn  ;  death  direct,  from  diminished 
vascular  supply ;  or  death  indirect,  weakened  power  being  overcome  by 
inflammatory  accession.  In  the  former  case,  cautious  general  support  is 
expedient  by  ordinary  diet,  cautiously  regulated  and  watched  ;  enough  to 
maintain  and  increase  general  power,  yet  cautious,  to  avoid  the  induction 
of  an  inflammatory  process,  which  we  know  the  part  is  imable  to  bear. 
The  part  itself  may  be  covered  with  tepid-water  dressing,  or  any  other 
bland  protective  appHcation. 

In  the  second,  or  inflammatory  form — much  the  more  frequent — our 
object  should  be  to  subdue  the  inflammatory  process ;  yet  without  im- 
pairing, and  on  the  contrary  rather  adding  to,  the  general  power  of 
system.  The  best  local  apphcation  with  this  view,  is  the  nitrate  of 
silver  ;  pencilled  over  the  red,  painful,  and  swoln  parts,  so  as  merely  to 
blacken,  and  obtain  the  simply  sedative  and  antiphlogistic  result ;  cover- 
ing the  part,  afterwards,  with  a  light  poultice,  or  water-dressing.  The 
patient  should  be  kept  in  the  recumbent  posture,  with  the  part  somewhat 
elevated.  The  diet  must  be  non-stimulant  ;  otherwise  inflammatory  pro- 
gress, already  beyond  the  power  of  the  part  to  bear,  will  be  further 
increased.  At  the  same  time,  it  must  not  be  truly  antiphlogistic,  or 
starving ;  otherwise,  both  general  and  local  power,  already  weak,  will  be 
still  fiu'ther  impaired ;  and  the  existing  inflammatory  process,  even  with- 
out increase,  will  be  rendered  more  and  more  destructive.  It  will  consist 
then,  of  simple  farinaceous  food,  with  the  weaker  forms  of  soup,  or  beef-tea 
— perhaps  an  egg,  or  fish.  No  wine,  or  other  stimulants.  The  continued 
use  of  opiates  is  highly  expedient.  Great  pain  and  general  irritation 
attend  the  progress  of  the  disease.  The  former  is  in  part  alleviated  by 
the  nitrate  of  silver.  Both  will  be  much  assuaged  by  opium ;  which 
further,  according  to  some,  would  seem  to  exert  a  beneficial  tonic  efiect 
on  the  capillaries  ;  thereby  tending  to  increase  vital  power,  in  circum- 
stances where  it  is  much  required.  Under  such  treatment,  we  expect, 
and  often  not  in  vain,  that  pain,  redness,  and  swelling,  shall  cease ;  as 
also  the  advance  of  mortification.  A  healthy  line  of  demarcation  is 
established ;  the  dead  parts  are  thrown  off ;  the  patient  rallies  greatly  in 
his  system ;  and,  in  short,  recovery  is  obtained,  though  not  of  course 
without  more  or  less  mutilation. 

But  such  was  not  the  practice,  and  such  were  not  the  results,  of 
former  times.  The  practitioner  took  but  a  one-sided  view  of  the  case ; 
observing  deficient  power  alone,  and  overlooking  the  inflammatio  debilis. 
His  patient  was  Hterally  crammed  with  diet,  of  the  most  rich  and  stimu- 
lant kind.  If  in  the  better  ranks  of  life,  his  table  was  made  to  groan 
daily,  under  the  most  sumptuous  viands ;  and  yet  the  generous  food  seemed 
only  to  feed  the  disease.  The  dusky  redness  spread  more  and  more ;  and 
both  part  and  frame  sank  under  it.  The  error  was  at  length  perceived ; 
and  an  opposite  extreme  was  gone  into.  Antiphlogistics  were  plied 
actively,  as  if  the  inflammatory  process  were  of  the  ordinary  sthenic 
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form ;  wiiliout  regard  to  the  want  of  power,  whicli  did  not  fail  to  increase 
under  the  neglect.  The  patient  sank,  and  died.  Now,  a  middle  place 
is  wisely  selected.  We  neither  stimulate  nnr  reduce  the  system  ;  local 
disease  is  moderated,  wliile  botli  local  and  general  power  is  enhanced  and 
maintained  ;  and  the  result  is  more  successful. 

Local  Applications  in  Mortification. 

Local  as  well  as  general  antiseptics  were  at  one  time  believed  in  :  of 
an  alcoholic,  terebenthinate,  or  otherwise  stimulating  nature.  If  em- 
ployed previously  to  the  accession  of  gangrene,  with  the  inflammatory 
process  still  in  progress,  they  prove  injurious ;  by  hurrying  on  that  pro- 
cess, already  excessive.  During  progress  of  gangrene  towards  sphacelus, 
all  stimulation  of  the  part  must  still  be  prejudicial ;  for  a  like  reason. 
When  sphacelus  is  complete,  the  stimulants,  acting  on  the  surrounding 
living  parts,  wMch  are  imdergoing  the  sthenic  inflammatory  process  for  the 
purpose  of  effecting  detachment,  are  likely  to  aggravate  this  to  an  injurious 
extent.  As  to  their  effect  on  the  dead  parts  themselves,  it  is  either 
nugatory,  or  the  reverse  of  beneficial.  For,  however  useful  spuits  of 
wine  or  turpentine  may  be  in  preserving  parts  already  detached  from  the 
system,  similar  preservation  is  certainly  not  what  we  desiderate  during 
the  process  of  separation.  On  the  contrary,  sloughs  cannot  be  too  soon 
removed  from  the  living  tissues.  Local  stimulants,  therefore,  improperly 
named  antiseptics,  are  not  only  useless,  but  hurtful 

Scarifications  were  also  at  one  time  in  vogue ;  usually  with  the  view 
of  enabling  the  antiseptics  to  prove  more  effectual.  If  they  merely  impli- 
cated the  dead  parts,  they  were  inefficient.  If  they  penetrated  these,  and 
reached  the  living  and  inflaming  stratum  beneath,  they  obviously  did 
harm ;  as  undue  stimulants.  Under  only  two  circumstances  are  incisions 
likely  to  prove  beneficial  in  gangrene.  First;  when  suppuration  has 
freely  occurred  beneath  a  separating  eschar  ;  which,  being  marginally 
adlierent,  and  itself  being  incapable  of  the  ulcerative  process,  induces  all 
the  evils  of  tension  and  pressure  on  an  acutely  enlarging  abscess.  In- 
cision through  the  eschar,  under  such  circumstances,  will  afford  much 
relief;  and  it  is  not  unfrequently  thus  required,  in  cases  of  burn. 
Second ;  when  by  free  incision  we  may  remove  the  cause  of  gangrenous 
disaster,  past,  present,  and  impending ;  as  in  phlegmonous  erysipelas,  diffuse 
suppuration,  and  infiltration  of  urine. 

During  the  formation  and  separation  of  sloughs,  light  poultice,  or 
warm-water  dressing,  are  the  preferable  ajiplications ;  soothing,  grateful, 
and  protective  to  the  living  parts.  Often,  the  latter  may  be  advanta- 
geously medicated  and  modified,  by  solutions  of  the  chlorurets  of  lime 
and  soda,  by  solutions  of  the  permanganate  of  potash  and  iron,  and  by 
various  preparations  of  charcoal,  with  the  effect  of  correcting  foetor,  and 
apjDarently  hastening  the  healthful  cleansing  of  the  parts. 

As  sloughs  become  detached,  by  the  undermining  process  of  ulcera- 
tion in  the  living  stratum,  they  should  be  taken  away.  If  necessary, 
scissors  are  employed ;  cutting  with  these  only  in  the  dead  part  however. 
For,  in  affording  assistance  to  Nature  in  her  detaching  efforts,  we  should 
occasion  neither  one  moment's  pain,  nor  the  loss  of  a  single  drop  of  blood. 
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Pulling  rudely  at  yet  adherent  sloughs,  or  cutting  in  living  parts,  is  not 
unlikely  to  reinduce  sloughing ;  more  especially  when  gangrene  is  of  the 
chronic  form,  and  attended  with  general  debility.  After  separation,  hotli 
part  and  system  are  treated  as  in  ordinary  granulation  ;  only  with  a  fore- 
knowledge that,  on  account  of  previous  exliaustion,  support  will  be  soon 
demanded  on  behalf  of  both. 


Question  of  Amputation. 

1.  Amputation  is  not  unfrequently  advisable,  in  order  io  prevent  the 
occm-rence  of  gangrene.  Thus  ;  when  a  limb  has  been  much  injured  by 
mechanical  or  chemical  means — in  the  case  of  a  severe  compound  fracture, 
or  burn,  for  example — and  it  is  apparent  to  the  experienced  observer  that 
mortification  must  ensue,  involving  the  whole  thickness  of  the  limb,  acute, 
tending  to  spread,  and  from  the  first  accompanied  by  the  most  formidable 
constitutional  symptoms — amputation  is  performed  above  the  injui'ed 
point ;  so  soon  as  the  primary  shock  has  passed  away,  and  the  system 
rallied  so  far  as  to  afford  sufficient  tolerance  of  the  operation. 

2.  When,  after  such  injuries,  gangrene  has  set  in,  of  the  acute  and 
spreading  kind,  there  is,  in  certain  cases,  no  question  as  to  the  propriety 
of  immediate  operation.  At  one  time,  it  was  by  many  considered  right, 
in  this  and  in  all  other  cases  of  mortification,  to  wait  for  the  spontaneous 
line  of  separation.  But  delay,  under  these  circumstances,  with  such  an 
object  in  view,  will  in  most  cases  be  in  vain.  The  gangrene  spreads 
upwards  and  upwards,  with  a  diffused  and  streaky  margin ;  the  typhoid 
symptoms  grow  more  and  more  intense ;  the  trunk  is  reached,  rendering 
operative  interference  hopeless  ;  or,  long  ere  this,  the  system  has  sunk, 
and  the  patient  perished.  The  only  hope  of  escape  is  by  early  amputa- 
tion. It  is  a  slender  chance,  no  doubt,  but  it  is  the  only  one ;  and  to  it 
the  patient  is  entitled.  While  the  mortification  is  as  yet  undefined,  we 
amputate  at  some  distance  from  the  gangrened  part ;  in  one  which  is 
sound,  or  at  least  appears  to  be  so.  If  there  be  no  point  distal  to  the 
trunk,  altogether  free  from  the  signs  of  incipient  death,  we  refrain  from 
the  knife ;  its  use  must  then  prove  futile,  and  would  but  accelerate  the 
fatal  issue.  And,  in  selecting  _  the  line  of  incision,  when  amputation  is 
advisable,  it  is  well  to  remember  that  the  subcutaneous  tissue  is  often  an 
earlier  victim  than  the  skin  itself ;  that,  therefore,  the  immediate  vicinity 
of  the  discoloured  margin  is  never  suitable  ;  and  that,  in  all  cases,  careful 
manipulation  should  be  employed,  to  ascertain,  if  possible,  that  all  tex- 
tures, as  well  as  the  skin,  are  yet  sound  ;  otherwise,  we  might  be  cutting 
m  parts  not  only  doomed,  but  dead.  In  many  examples  of  acute  trau- 
matic gangrene,  in  which  there  is  even  much  space  apparently  suitable 
for  amputation,  the  constitutional  depression  has  already  advanced  so  far 
as  to  render  the  shock  of  an  operation,  then  performed,  certainly  fatal. 
In  such  circumstances,  our  attention  must  be  mainly  directed  to  rousing 
the  vital  powers  ;  sustaining  them  under  the  depressing  agency;  and  if, 
thus  aided,  they  fail  in  attaining  to  even  a  temporary  rally,  we  refrain 
irom  operation. 

3.  In  the  chronic  form  of  gangrene,  arising  without  apparent  external 
cause,  there  is  no  such  liaste  in  the  use  of  the  knife.    Nature's  initiative 
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is  calmly  awaited.  For,  iintil  the  line  of  separation  Las  been  formed,  w  e 
cannot  know  how  far  the  gangrenous  seizure  has  extended.  If  we  ampu- 
tate during  progi-ess,  it  is  not  unlikely  that  we  shall  be  cutting  in  parts 
foredoomed.  They  had  not  power  to  resist  the  injlammatio  dehilu, 
which  was  gradually  creeping  on ;  and  certainly  will  not,  for  an  instant, 
withstand  tqe  graver  amount  of  inflammatory  attack,  which  such  formid- 
able incisions  must  inevitably  produce.  And,  further ;  even  after  the 
line  of  separation  has  occurred,  and  is  duly  advancing,  it  is  probable  that, 
local  as  well  as  general  debihty  being  still  great,  the  parts  have  just 
power  enough  to  sustain  the  spontaneous  inflammatory  change  necessary 
for  the  ulcerative  process,  and  would  undoubtedly  perish  under  the 
greater  amount  induced  by  the  stimulus  of  incision.  Therefore  we  wait, 
not  only  until  the  line  of  demarcation  has  been  made,  and  separation 
begun ;  but  until  the  latter  has  been  in  a  great  measure  completed ; 
assisting  Nature's  amputation,  rather  than  operating  ourselves  ;  using  our 
knife  and  saw  merely  to  divide  the  fibrous  and  osseous  textures,  which 
are  slow  to  ulcerate  in  this  way ;  injuring  the  hving  parts  as  httle  as 
possible  j  yet  sloping  the  knife  upwards,  in  order  to  have  an  opportunity 
of  sawing  the  bone  so  high,  as  to  afford  a  fair  prospect  of  the  stump 
proving  sufficiently  fleshy  and  useful. 

In  such  cases,  the  system  is  intolerant  of  loss  of  blood  ;  and  that  is 
another  reason  why  incisions  should  be  so  guarded.  There  is  a  circum- 
stance, however,  attendant  on  the  disease,  very  favourable  in  this  point 
of  view.  The  dry,  hard,  impenetrable  sphacelus  has  the  same  effect  on 
the  arterial  tubes,  on  its  cardiac  aspect,  as  a  hgature.  Remora  of  their  cir- 
culation is  induced ;  coagulation  takes  place,  and  each  arterial  canal  is 
obstructed,  up  to  the  nearest  open  collateral  branch.  As  the  line  of 
separation  passes  through,  the  vessels  are  further  and  more  securely  shut 
up,  adhesively ;  such  ulceration  being  of  the  sthenic  kind,  and,  as  usual, 
preceded  and  accompanied  by  plastic  formation.  Even  supposing,  there- 
fore, that  our  knife  does  encroach  a  Httle  on  the  living  parts,  higher  than 
the  line  of  spontaneous  ulceration,  hemorrhage  is  likely  to  prove  but 
triiiing. 

4.  In  the  chronic  gangrene  which  is  induced  by  cold — an  obvious 
external  cause,  and  independent  of  constitutional  vice  or  failing — we  still 
await  the  line  of  demarcation ;  for,  otherwise,  we  cannot  tell  how  far  the 
fatal  amount  of  local  depression  has  extended.  But  after  separation  has 
been  fairly  and  spontaneously  begun,  we  do  not  hesitate  to  amputate ; 
and  with  the  option  of  either  finishing  Nature's  operation  just  commenced, 
or  of  cutting  in  a  higher  and  perhaps  more  suitable  locality.  For,  the 
debility  being  only  local,  temporary,  and  not  dependent  on  organic  change, 
occurrence  of  the  line  of  separation  is  sufficient  evidence  that  in  every 
point  of  the  living  parts  there  is  then  tolerance  of  operation.  Often  a 
better  stump  can  be  fashioned  at  a  liigher  point  than  that  which  IsTature 
has  happened  to  select.  But  were  such  amputation  to  be  made  previous 
to  arrest  of  the  gangrene,  most  probably  the  flaps  would  sj)eedLly  slough. 

Tlius  then,  when  gangrene  is  acute  and  humid,  dei^endent  on  an 
external  cause,  and  unconnected  with  a  previously  existing  failure  of 
system,  or  organic  change  in  the  general  Hmb,  we  amputate,  il'  the  general 
symptoms  admit  of  it,  during  progress  of  the  disease ;  without  waiting  for 
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a  Hue  of  demarcation.  Wlien  it  is  clironic  and  dry,  dependent  on  an 
internal  cause  only,  or  on  internal  more  than  on  external  causes,  and  con- 
nected with  failure  of  both  general  and  local  power,  we  wait  for  the  lino 
of  demarcation,  watch  the  i)rogress  of  separation — cautiously  supporting 
the  system  meanwhile — and  when  detachment  is  far  advanced,  we  inter- 
fere merely  to  facilitate  and  modify  its  completion ;  we  amputate  in  the 
line  of  separation.  When  gangrene  is  the  result  of  one  particular  ex- 
ternal cause,  cold,  we  await  the  line  of  demarcation ;  and,  so  soon  as  that 
has  been  fairly  formed,  we  amputate  either  there,  or  above,  according  as 
cii'cumstances  may  seem  to  require.  To  these  rules  there  are  occasional 
exceptions.  Sometimes,  in  a  spreading  acute  gangrene,  for  example,  it 
may  be  prudent  to  await  the  line  of  demarcation.  And  sometimes,  in 
chronic  gangrene,  it  may  be  expedient  to  amputate  independently  of  this. 
Such  exceptions  are  only  occasional,  however ;  and,  as  usual,  do  not  fail 
to  strengthen  the  general  rule. 


CHAPTER  VL 


HYPEETEOPI-IY,  ATEOPHY,  AND  ABSOEPTION. 

Hypertrophy. 

This  is  simply  an  excess  of  growth  in  the  part,  whereby,  while  its  normal 
structure  is  enlarged,  its  functional  activity  is  also  enlianced.  Unconnected 
with  the  inflammatory  process,  it  is  most  frequently  the  consequence  of 
unusual  and  sustained  functional  exertion.  The  walls  of  the  heart,  for 
example,  labouring  to  propel  the  blood  through  contracted  channels  of 
exit,  become  thus  affected ;  and  similar  change  on  the  muscular  coat  of 
the  bladder  invariably  follows  the  straining  attendant  on  stricture  of  the 
urethra. 

Arrest  of  the  change  can  be  obtained  only  by  removal  of  the  cause  ; 
and  diminution  of  the  bullc  may  be  helped,  when  the  part  affected 
happens  to  be  external,  by  pressure  and  friction. 

Atrop)hy. 

Atrophy  of  a  part  may  occur  in  two  ways  ;  from  excess  of  waste,  or 
from  deficiency  of  supply.  In  most  cases,-  it  is  probable  that  both  cir- 
cumstances concur  to  establish  the  result.  The  part  is  gradually  dimi- 
nished in  bulk,  and  its  function  is  more  or  less  deranged. 

Atrophy,  with  degeneration,  implies  not  only  diminution  of  bulk, 
but  more  or  less  change  of  structure  in  the  part;  the  ordinary  texture 
disappearing,  and  fatty,  fibrous,  or  calcareous  matter  occupying  its  room. 
The  first  named  is  the  most  frequent  variety  of  change. 

Atrophy  may  follow  on  the  inflammatory  process  ;  as  a  remote  con- 
sequence, not  as  a  direct  result.  The  connection  is  usually  with  the 
chronic  form.  That  affection  ceasing,  absorption  busies  itself  to  remove 
the  loaded  change  of  structure  ;  and  this  exaltation  of  function  may  be 
continued  beyond  what  was  necessary  to  restore  the  healthful  balance. 
Besides,  that  disuse  of  the  part  which  attends  on  chronic  inflammatory 
disease  will  necessarily  have  the  effect  of  diminishing  the  arterial  circula- 
tion j  and  this  latter  cause  of  wasting  may  be  further  contributed  to  by 
a  remaining  change  of  structure  in  the  part  itself  Or  any  of  these  causes 
may  of  themselves  be  equal  to  the  result.  Thus,  a  testicle,  Avhich  has 
been  simply  inflamed,  may  become  simply  atroj)hied ;  a  limb  which  has 
been  long  disused,  on  account  of  inflammatory  disease  of  a  joint,  or  from 
any  other  cause,  invariably  is  more  or  less  wasted  ;  granular  disease  of 
the  kidney  is  accompanied  or  followed  by  decrease  in  the  bulk  of  that 
organ. 

Treatment. — The  indications  are  simple.    To  obviate  tlio  cause  or 


ABSORPTION. 


153 


causes— resuming  use  of  the  part,  improving  the  condition  of  the  blood, 
and  applying  stimuhis  locally,  as  hy  friction  or  galvanism.  Sometimes 
slight  coimter-iiiitatiou  seems  to  be  of  service. 


AhsorjpHon. 

By  absorption  is  meant  a  wasting  of  a  part  by  removal  of  its  structure, 
through  excess  of  corpuscular  moulting  or  decay  ;  the  process  gradual, 
comparatively  painless,  a,nd  non-inflammatory ;  differing  from  ulceration 


Fig.  39.  Fig.  40. 


in  the  absence  of  discharge,  the  waste  matter  being  received  back  directly 
into  the  blood.  Absorption  may  take  place  at  an  indefinite  number  of 
points  in  a  tissue,  or  it  may  advance  in  a  regular  and  unbroken  line  ;  in 
the  former  case  it  is  interstitial,  in  the  latter  continuous. 

Interstitial  Ahsooytion  is  most  frequently  observed  in  bone ;  convert- 
ing what  was  dense  into  cancellated  texture.  Or,  the  change  being 
limited  to  certain  points,  interspaces  of  normal  tissue  remain  j  the  whole 
having  a  worm-eaten  appearance  (Fig.  39).  The  super-imposed  soft 
textures  are  usually  in  a  state  of  passive  congestion.  The  part  is  shghtly 
swoln,  puffy,  and  darkly  discoloured ;  there  is  a  deeply-seated  uneasiness. 


Fig.  39.  Interstitial  absorption  in  progress,  in  the  cranium  ;  at  a,  just  begun  ;  at 
&,  more  advanced.  It  may  stop  here  ;  producing  a  merely  cancellous  state  of  the 
tissue  ;  or  it  may  advance,  becoming  merged  in  ulceration,  and  producing  caries,  as 
in  Fig.  40. 

Fig.  40.  Different  portions  of  the  same  skull  as  Fig.  39  ;  at  c,  ulceration  estab- 
lished, suiTounded  by  interstitial  absorption  ;  at  d,  caries,  -with  necrosis,  in  the  centre 
— interstitial  absorption  stiU  accompanying. 
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rather  than  pain,  aggravated  by  pressui-e  and  exercise.    The  affection  is 
most  likely  to  occur  in  those  of  weak  frame,  and  is  usually  attributed  to 
a  external  injury.     The  treatment  consists  in 

gentle  counter-irritation,  rest  of  the  affected 
part,  and  attention  to  the  general  health. 

This  niorbid  state  of  bone  is  found  to  be 
of  importance,  not  so  much  on  its  own  account, 
d  as  in  consequence  of  its  being  the  precursor 
and  accompaniment  of  one  of  the  most  trouble- 
some diseases  with  which  our  art  has  to  con- 
tend— caries  (Fig.  40). 

Continuous  Absorption  differs  from  the 
preceding  in  being  continuous,  instead  of  in- 
terstitial or  interrupted,  occasioning  continu- 
ous loss  of  substance. 

Familiar  examples  are  afforded  by  the 
gradual  disappearance  of  texture,  both  hard 
and  soft,  before  slowly  increasing  pressure; 
as  in  the  case  of  aneurism.    And  pressure 
may  be  considered  as  the  most  frequent  exciting  cause. 
Treatment  consists  in  abstraction  of  the  cause. 

Fig.  41.  Continuous  absorption  illustrated  by  the  pressure  of  an  aortic  aneuiism 
on  the  bodies  of  the  vertebrae  ;  a,  the  arch  of  the  aorta  ;  h,  the  descending  aorta  ;  c, 
the  vertebral  column.  Opposite  d,  the  bodies  of  the  vertebrae  are  seen  excavated,  with 
cori'esponding  processes  of  the  compressing  clot ;  while  the  intervertebral  substances, 
successfully  resisting  the  pressure,  project  into  corresponding  depressions  of  the  fibrin. 


CHAPTER  VII. 


TUMOUES. 

Perverted  nutrition  has  already  occupied  our  attention,  as  a  result  of  the 
inflammatory  process.  Under  the  present  section,  we  have  an  example  of 
perverted  nutrition  ot  a  different  kind,  constituting  Tumour ;  a  morbid 
growth,  or  new  structure,  of  slow  and  gradual  progress,  possessed  of  a 
formation  and  increase  distinct  from  those  of  the  original  tissues,  and 
dependent  on  these  for  little  more  than  their  vascular  supply. 

Tumours  have  heen  called  Analogous  or  Homoeomorphous,  when  their 
structure  is  of  a  kind  resembling  some  normal  texture;  as  fat,  fibrous 
tissue,  cartilage,  bone — Heterologous  or  Hetej'omorplious,  when  they  bear 
no  simihtude  to  the  normal  tissues ;  as  scirrhus  and  melanosis.  To  the 
morbid  anatomist  it  is  evident  that  some  such  classification  is  desirable — 
according  to  his  knowledge  of  morbid  structures,  derived  from  minute  and 
careful  examination  of  their  characters  in  the  dead  body,  or  after  removal 
from  the  hving.  The  practical  surgeon,  however,  is  under  the  necessity  of 
looking  for  a  classification,  the  elements  of  which  are  more  within  his  grasp, 
and  which  can  be  serviceable  to  him  ere  yet  the  tumour  has  been  subjected 
to  his  operations,  or  in  any  way  interfered  with.  Such  a  classification 
has  existed,  in  one  form  or  other,  from  the  most  ancient  periods ;  some 
tumours  being  universally  recognised  as  of  peculiar  danger  in  whatever 
part  they  occur,  from  their  connection  with  an  evidently  constitutional 
affection,  their  tendency  to  recurrence  after  removal,  and  their  irresistibly 
progressive  and  destructive  march ;  hence  called  "  tumores  mali  maris"  or 
Malignant  On  the  other  hand,  tumours  not  presenting  these  characters 
are  considered  as  Simj)le,  Benign,  or  Non-malignant;  and  although 
the  classification  founded  on  this  distinction  may,  like  all  others,  still 
prove  arbitrary,  and  its  application  to  some  varieties  of  tumour  involve 
not  a  few  controverted  questions,  yet  it  is  on  the  whole  the  most  signifi- 
cant and  practically  important  division  which  has  been  yet  established. 

Non-malignant  Qrowtlis  are  such  as  are  not  diffusely  infiltrated  into 
the  adjacent  textures,  and  do  not  consume  these  by  involving  them  in  the 
same  degenerated  structure  with  themselves,  but  simply  push  them  aside, 
usually  condensing  a  portion  into  the  form  of  an  enveloping  and  hmiting 
cyst  or  capsule  ;  proving  injurious  chiefly  by  bulk  and  position  ;  having 
no  tendency  to  reproduction  when  thoroughly  removed,  and  being  uncon- 
nected with  constitutional  cachexy.  Malignant  tumours,  on  the  other 
hand,  efface  the  normal  texture  of  the  part  in  which  they  form,  and  ever 
seek  their  own  extension  by  further  change  of  surrounding  textures  into 
resemblance  of  themselves  ;  they  are  connected  Avith  constitutional  dis- 
order ;  their  bulk  is  not  so  injurious  as  the  pain,  hectic,  and  exhaus- 
tion which  attend  on  their  advancement ;   when  removed,  there  is  no 
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guarantee  that  tlicy  shall  not  be  reproduced,  in  tlie  same  or  another 
site ;  in  one  sense  they  are  not  thoinsolves  a  local  disease,  but  rathei- 
the  local  indications  of  a  disease  which  has  a  constitutional  seat  and 
origin.  Of  the  simple  or  non-malignant  tumours,  take  the  adipose  or  the 
fibrous  as  examples  ;  of  the  malignant,  the  scirrhous  or  the  medullary. 

"With  respect  to  structure,  malignant  tumours  are  in  general  heter- 
ologous, differing  essentially  from  all  the  known  tissues  of  the  body; 
while  the  non-malignant  are  more  commonly  analogous,  or  similar  to 
some  of  these  tissues.  The  latter  may  present  the  appearance  of  fib- 
rous tissue,  fat,  cartilage,  bone,  blood-vessels,  etc.  ;  and  the  difierent 
varieties  of  non-malignant  tumours  are  in  fact  designated  from  the  tissue 
which  they  resemble.  On  the  other  hand,  the  truly  malignant  growths, 
while  presenting  considerable  varieties,  have  also  general  resemblances  to 
each  other,  so  strong  as  to  entitle  them,  in  the  opinion  of  the  best 
observers,  to  be  considered  as  varieties  of  one  disease,  and  as  depending 
on  the  constitutional  affection  ordinarily  described  as  Cancer. 

As  a  middle  class  between  the  Simple  and  Malignant  tumours,  may 
be  placed  what  are  ordinarily  termed  the  Recurrents,  as  first  named  by  Mr. 
Syme,  and  specially  described  by  Mr.  Paget,  Dr.  Bennett,  and  others  ; 
growths  apparently  simple  in  their  characters,  both  natural  and  micro- 
scopic, but  which  nevertheless  are  prone  to  recur  even  after  complete 
removal. 

The  great  majority  of  tumours  are  enveloped  by  a  c]jst.  In  some — 
those  commonly  called  Encysted — it  is  the  original  and  essential  part 
of  the  structure  ;  by  secretion  from  which  the  contents  of  the  tumour 
are  produced  ;  and  in  extirpation  the  whole  of  this  cyst  must  be  either 
removed  or  destroyed,  otherwise  reproduction  is  certain.  In  others,  as 
the  adipose,  the  cyst,  or  capsule — as  perhaps  it  might  be  more  pro- 
perly called — is  constituted  secondarily,  and  consists  merely  of  ordi- 
nary areolar  tissue  condensed  into  a  membranous  appearance  by  the 
pressure  of  the  enlarging  tumour ;  it  adheres  loosely  to  the  growth,  and 
is  to  be  regarded  as  no  part  of  its  structure  ;  and  when  the  tumour  is 
removed,  this  cyst  or  capsule  may  remain,  without  any  chance  of  re- 
production. Certain  tumours  of  a  suspicious  character,  and  yet  not  of 
avowed  malignancy — as  some  examples  of  the  cystic  sarcoma — are  enve- 
loped in  a  stout  cyst  which  is  truly  part  of  their  structure,  having  become 
secondarily,  if  not  originally,  incorporated  with  it ;  and  this  cyst  must 
be  taken  wholly  away,  if  we  wish  the  operation  to  be  satisfactory  and 
complete.  The  malignant  tumours  usiially  are  limited  by  no  cyst ;  it  is 
their  nature  to  invade  and  involve  neighbouring  texture,  not  to  condense 
and  push  it  aside.  Sometimes,  however,  a  fibrous  expansion  for  a  time 
resists  the  invasion,  and,  while  so  successful,  assumes  the  place  and 
character  of  an  ordinary  cyst.  That  too,  in  extirpation,  must  be  taken 
away,  even  though  as  yet  not  fully  incorporated  with  the  diseased  struc- 
ture. 

Some  tumours,  though  homologous  and  non-malignant,  have  no  limit- 
ing capsule,  but  are  continuous  with  the  primary  structures  from  Avhich 
they  spring  ;  growths  of  rather  than  in  them.  Such  often  receive  the  dis- 
tinctive term  of  outgroivih  ;  and  familiar  examples  are  found  in  polypi 
of  the  mucous  surface,  and  fibrous  growths  from  the  Avails  of  the  Avoml). 
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In  regard  to  the  degeneration  of  tumours,  or  their  transition  from  tlio 
simple  to  tlie  malignant  type,  there  is  a  differonce  of  opinion  among  sur- 
geons ;  some  holding  this  to  be  impossible.  I  cannot  resist  the  convic- 
tion that  it  does  occur.  I  have  observed  cases  in  which  tumours, 
originally  simple,  have  become  malignant ;  fatty,  erectile,  and  cystic 
growths  have  become  medullary  or  melanotic.  Again,  I  have  found 
tumours,  excised  and  bisected,  consisting  partly  of  non-malignant  and 
partly  of  medullary  structure  ;  as  if  caught  in  the  very  act  of  degeneracy. 
Tumours,  too,  are  found  half  scirrhous,  and  half  medullary ;  the  hard 
scirrhus  passing  apparently  into  the  soft  cephaloma.  Enchondroma, 
though  seldom,  yet  has  been  observed  softening  and  becoming  medullary 
(to  all  appearance)  in  its  centre.  And  osteosarcoma,  I  am  very  sure, 
sometimes  passes  into  osteocephaloma.  Simple  ulcers,  we  know,  not 
seldom  become  cancerous  ;  and  why  may  not  tumours  do  the  same  1 

Perhaps,  with  some,  the  question  is  mainly  one  of  terms.  They  will 
not  admit  that  a  simple  tumour,  such  as  the  fatty,  passes  into  a  cancerous 
structure — that  the  adipose  tissue,  for  example,  evolves  by  change  of  de- 
velopment its  own  metamorphosis  ;  but  they  may  consent  to  believe 
that  the  tumour  originally  simple  may  somehow  have  become  of  malignant 
structure  and  tendency.  For  surely  cancerous  development  may  occur  in 
a  morbid  and  adventitious  structure,  at  least  as  readily  as  in  texture 
which  is  normal  and  primary  ;  and  whatever  the  recipient  structure  may 
be,  the  morbid  development  will  very  speedily  convert  it  into  the  amor- 
phous and  malignant  mass.  The  thing  contended  for  here  is  not  the 
explanation  of  the  occurrence,  but  the  fact. 

Degeneration  may  proceed  from  one  or  two  causes  ;  general  or  local. 
While  a  tumour  is  yet  simple,  the  constitution  may  undergo  an  untoward 
change,  cachexy  becoming  established  ;  and  the  tumour  is  likely  then  to 
sustain  a  corresponding  alteration.  Under  such  circumstances  a  tumour 
of  the  breast,  originally  of  a  non-malignant  nature,  may  insensibly 
assume  the  carcinomatous  structure  and  tendency  ;  the  signs  of  degeneracy 
in  the  system  preceding  those  of  the  evil  in  the  part.  Or,  on  the 
other  hand,  the  system  yet  remaining  apparently  unchanged,  the  tumour 
itself  degenerates,  in  consequence  of  repeated  local  excitement ;  as  by  blow, 
puncture,  or  stimulant  malapraxis.  The  tumour's  structure,  like  other 
organised  textures,  whether  original  or  secondary,  is  liable  to  assume  the 
inflammatory  process.  When  assumed,  it  may  advance  to  the  ordinary 
results.  A  recent  simple  tuinour  may  suppurate,  and  disappear  by 
disintegration.  A  circumscribed  tumour  of  any  kind,  sometimes,  though 
rarely,  is  reduced  to  the  condition  of  a  slough,  and  may  so  be  extruded, 
as  it  were  by  Nature's  own  operation.  Ulceration  is  an  extremely 
frequent  result,  in  any  excited  tumour,  and  more  especially  in  those 
of  malignancy.  These  are  clearly  the  results  of  the  inflammatory  pro- 
cess, of  a  high  grade,  in  tumours.  The  more  chronic  and  minor  pro- 
cess is  less  marked  in  its  operation,  but  may  be  equally  decided  and 
even  more  untoward  in  its  efl-ect.  For  it  seems  not  unreasonable  to 
suppose  that  to  such  morbid  condition  the  act  of  degeneracy  may  in 
large  measure  be  attributed.  At  first,  it  may  cause  mere  acceleration 
of  the  growth,  by  increase  of  the  same  formation  as  before  ;  the  tumour 
eulargos,  but  is  yet  of  its  original  simplicity  of  structure.     But  after 
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a  time,  the  formation  changes  ;  the  morbid  process  is  altered  too  ;  and 
the  nutrition  is  not  merely  exalted,  but  perverted.  The  tumour  then 
increases,  perhaps  more  rapidly  than  before ;  but  there  is  more  than 
mere  increase,  there  is  degeneracy  to  boot ;  the  simple  passes  rapidly, 
and  with  marked  indications,  into  the  malignant  form.  All  tumours 
are  liable  so  to  change  ;  but  some  more  than  others.  Of  the  simple 
tumours,  the  cystic  may  be  considered  the  most  disiDosed  to  evil ;  while 
the  fibrous  evinces  the  least  tendency  to  depart  from  its  original  nature. 
The  exciting  cause  of  change,  when  of  the  local  kind,  may  be  accidental 
injury ;  but  much  more  frequently  it  is  the  repeated  and  ill-advised 
application  of  stimulus,  wilfully,  in  the  vain  hope  of  discussing,  by  absorp- 
tion, what  is  not  amenable  to  such  mode  of  removal. 

Certain  tumours  may  be  made  to  disappear  by  ahsorption ;  and  to 
these  the  cautious  application  of  stimulus,  with  that  end  in  •\T.ew,  is  a 
commendable  and  safe  procedure  ;  but,  unfortunately,  these  constitute 
but  a  small  minority  of  true  tumours.  The  simple  glandular  tumour  may 
be  discussed  ;  and  so  may  some  recent  examples  of  the  fibro-cellular. 
But  all  others  resist  discussion,  and  can  be  removed  only  by  the  knife. 
If  the  attempt  to  discuss  be  persevered  in,  nothing  but  evil  results.  1 . 
Their  growth  is  accelerated.  That  is  of  itseK  an  evil.  The  simple  tumour, 
as  such,  proves  injurious  chiefly  by  its  bulk  and  position ;  by  accelerated 
growth,  that  injury  is  obviously  enhanced.  At  first  the  tumour,  when 
small,  could  be  removed  by  operation,  vnth  ease  and  safety ;  but,  in  con- 
sequence of  the  increased  bulk,  deeper  and  wider  incisions  become  neces- 
sary, important  parts  are  encroached  on,  and  the  operative  procedure 
becomes  one  of  difficulty  and  danger.  2.  Adhesions  are  rendered  more 
numerous  and  firm.  A  fatty  tumour,  for  example,  uninterfered  with, 
long  remains  very  loosely  connected  with  its  delicate  investing  capsule, 
even  when  of  large  size  ;  but  after  repeated  stimulation  the  adhesions 
become  so  dense  and  general,  as  almost  to  incorporate  the  capsule  with 
the  tumour.  At  first,  little  more  than  a  mere  incision  might  have 
sufficed  ;  afterwards  a  painful,  tedious,  and  careful  dissection  is  required. 
Many  a  tumour  has  thus  been  not  only  brought  into  contact  with  impor- 
tant parts,  but  also  rendered  firmly  adherent  to  them.  3.  Degeneration 
is  favoured  ;  nay,  not  merely  favoured  but  directly  produced,  by  the 
malapraxis,  while  neither  tumour  nor  system  had  previously  any  disposi- 
tion towards  such  untoward  change. 

Not  unfrequently,  however,  disscusive  treatment  may  be  applied  with 
the  best  success,  not  as  itself  a  means  of  cure,  but  as  an  adjuvant  and 
preliminary  to  operation.  Thus,  a  malignant  tumour  may  be  of  such 
enormous  apparent  dimensions  as  to  render  extirpation  a  proceeding  of 
much  danger,  if  not  impossible  ;  and  had  we  no  means  of  diminisliing 
the  bidk,  and  consequently  limiting  incision,  we  might  be  compelled  to 
leave  the  patient  a  helpless  victim  of  the  disease.  But  we  know  that,  in 
most  cases,  much  of  the  bulk  is  not  really  due  to  the  tumour  itself, 
but  consists  of  the  common  products  of  the  inflammatory  process  in  the 
areolar  and  other  tissues  exterior  to  it.  By  discussives,  judiciously  em- 
ployed, that  outer  swelling  may  be  absorbed  ;  and  the  mass,  then  reduced 
to  almost  half  its  former  size,  may  be  dealt  with  by  operation  fearlessly. 
Let  not  the  discussives,  however,  be  pci-scvered  witli  or  pushed  so  far  as 


CLASSIFICATION  OF  TUMOURS. 


159 


to  attack  the  tumour  itself ;  otherwiso  its  morbid  nutrition  is  excited, 
and  the  result  is  the  opposite  of  that  which  we  desire. 

AH  tumours  sympathise  with  excitement  of  the  general  system,  and 
have  their  nutritive  action  proportionally  augmented ;  as  during  febrile 
accessions,  sustained  violent  exercise,  mental  emotion,  and  occurrence  of 
the  menstrual  period. 

From  what  has  been  said,  it  follows,  that  long  delay  in  actively  treat- 
ing a  true  tumour — that  is,  by  extirpation — is  seldom  expedient.  Unless 
it  be  of  the  simplest  kind,  it  cannot  be  removed  by  absorption ;  mean- 
while it  is,  though  perhaps  slowly,  steadily  enlarging,  acquiring  deeper 
and  more  important  relations,  and  forming  new  and  more  intimate  con- 
nections ;  besides,  it  is  every  day  Hable  to  have  commenced  in  it  the 
process  of  transition  into  a  structure  and  tendency  of  a  more  sinister 
kind.  If  the  system  be  in  evident  disorder,  if  the  part  be  in  a  state  ot 
temporary  and  accidental  excitement,  or  if  the  bulk  be  great  and  not 
wholly  dependent  on  the  tumour — delay  is  advisable,  until  correction  have 
been  made  so  far  as  circumstances  will  permit.  But  this  having  been 
achieved,  means  suitable  for  efficient  removal  cannot  be  too  soon  adopted. 

Spontaneous  cure  sometimes  occurs.  1.  By  absorption.  We  have 
already  seen  in  what  cases  this  mode  of  disappearance  may  be  effected  by 
art ;  it  sometimes,  but  rarely,  occurs  spontaneously.  2.  By  suppuration 
and  ulceration.  A  simple  tumour  may  inflame  ;  and,  suppurating  to  the 
core,  may  crumble  down  by  disintegration ;  or  ulceration  may  commence 
on  the  surface,  and  gradually  extend  to  the  interior  ;  the  parts  subse- 
quently healing  by  a  depressed  and  tight  cicatrix.  By  the  same  process, 
it  will  be  seen,  an  erectile  tumour  may  disappear,  partly  by  loss  of  sub- 
stance, partly  by  condensation  of  what  remains.  3.  By  sloughing.  Any 
circumscribed  tumour  may  be  so  extruded.  Not  by  inflammatory  pro- 
cess within  the  tumour  itself ;  but  in  consequence  of  diffuse  purulent 
formation  having  taken  place  in  the  surrounding  areolar  tissue,  whereby 
that  tissue  is  destroyed.  The  tumour,  deprived  on  all  sides  of  its  vital 
supply,  rolls  out,  an  inanimate  mass. 

Tumours  are  found  to  vary  as  to  the  power  and  probability  of  repro- 
duction. Some  have  no  such  tendency.  The  simple  tumoiurs,  taken 
wholly  away  by  operation,  are  seldom  if  ever  reproduced  in  the  same  site. 
Some  may  have  even  a  part  left  behind,  and  yet  fail  to  grow  again  ;  a 
glandular  or  an  adipose  tumour  has  sometimes  been  but  partially  removed, 
yet  the  cicatrix  has  become  firm  and  permanent,  and  no  subsequent  in- 
crease has  occurred.  As  a  general  rule,  however,  it  is  well  to  hold,  that 
m  even  the  simplest  formations  the  whole  of  the  morbid  structure  must 
be  taken  away  ;  so  as  to  render  it  certain  that  reproduction  shall  not 
ensue.  In  all  malignant  growths  that  rule  is  most  imperative  ;  the 
slightest  fragment  of  the  morbid  structure,  remaining,  is  sure  to  become 
the  root  from  which  a  fresh  formation  will  speedily  arise. 

Examples  of  tumour  occasionally  present  themselves,  differing  from 
any  of  the  types  usually  described.  It  is  impossible  to  construct  a  dassi- 
Jication  which  shall  embrace  every  growth.  We  attempt  only  that  which 
may  include  the  majority ;  arranging  them,  also,  in  a  form  at  once  con- 
venient for  description,  and  suitable  for  enforcement  of  the  iiractical 
details  of  treatment. 
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Tumours  aro  Solid;  consisting  of  a  more  or  less  compact  fleshy 
growth,  whose  enveloping  cyst  or  capsule  is  entirely  of  secondary  forma- 
tion. Or  they  aro  hollow — Encysted ;  the  cyst  the  original  structure, 
and  its  secretive  power  maintaining  the  Lulk  and  increase  of  the  morhid 
growth. 

The  solid  tumours,  again,  are  Simple  and  Malignant.  In  the  former 
class  are  the  Glandidar,  the  Fibro-cellular,  the  Fatty,  the  Fibrous,  the 
Cartilaginous,  the  Osseous,  the  Calcareous,  the  Myeloid,  the  Vascular. 
The  Malignant  arc  the  different  varieties  of  Cancer — Scirrhzis,  Ejpithe- 
lioma,  Medullary  Tumour,  Fungus  Hoimatodes,  Colloid  Cancer,  and 
Melanosis. 

The  hollow,  or  encysted  tumours,  are  usually  non-malignant  ;  com- 
posed of  mere  cysts,  either  simple  or  proliferous.  Tumours  containing 
cysts  imbedded  in  a  solid  stroma  may  be  more  properly  included  among 
the  solid  form9,tions,  their  fleshy  portion  being  the  j)art  of  the  structure 
which  determines  their  original  character. 

I.  Solid  Tumours,  non-malignant. 

1.  The  Glandular  Tumour. — There  is  reason  to  think  that  many 
of  the  tumours  included  under  the  "common  vascular  sarcoma"  of 
Abernethy,  are  little  else  than  abnormal  increase  and  alteration  of  struc- 
ture in  a  gland,  the  original  characters  of  which  become  more  or  less 


Fig.  42.  Fig.  43.  Fig.  44. 


completely  lost  to  the  naked  eye,  although  they  may  be  recognised  by 
the  microscope.    Many  of  the  simple  tumours  of  the  mammary  gland,  or 

Tliis  series  of  diagi-ams  represents  microscopic  sections  of  a  simple  tumour  removed 
by  operation  from  tlie  female  breast  ;  consisting  mainly  of  hypertrophy  of  the  fibrous 
stinicture  of  the  gland,  with  enlargement  of  the  included  ducts  and  their  epithelial 
linings. 

Fig.  42.  c,  Section  of  the  epithelium  from  one  of  the  tubes.  5,  Group  of  epithelial 
cells  from  the  same,    a,  The  same  after  the  addition  of  acetic  acid. 

Fig.  43.  Thill  section  of  the  same  tumour,  alter  the  addition  of  acetic  acid. 
Fig.  44.  Another  section  transverse  to  the  former,  similarly  treated. — BiiNNisTT. 
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chronic  mammary  tumours  of  Sir  A.  Cooper,  are  of  tliis  character.  And 
so  are  many  growths  in  the  thyroid  and  parotid  glands.  Similar  tumours 
however  are  found,  not  as  mere  enlargements  of  existing  glandular 
structure,  whether  lymphatic,  vascular,  or  secretory;  but  altogether 
separate  and  distinct  from  such  primary  texture — ^new  formations. 

Their  growth  is  slow  and  painless ;  lobular  often  ;  firm  but  not 
hard,  and  somewhat  elastic  ;  they  are  loosely  connected  to  the  surround- 
ing parts  by  a  delicate  cyst  or  capsule,  through  which  they  are  sparingly 
suppHed  with  blood-vessels.  "  On  section  they  commonly  appear  lobed, 
or  intersected  with  partitions  of  connective  tissue,  and  are  pale,  grayish 
— or  yellowish  white ;  in  some  specimens  looking  translucent  and 
gUstening,  in  others  opaque ;  in  nearly  all  acinous  or  glandular" 
(Paget).  Sometimes  small  cavities  are  found,  filled  with  serous  fluid. 
The  microscopic  structure  imitates,  in  its  essential  features,  that  of  the 
glands  in  or  near  which  they  are  severally  found ;  but  is  often  rudimental, 
or  imperfect,  or  degenerate. 

Treatment. — This  is  one  of  the  few  tumours  which  may  not  only  be 
retarded  in  its  growth,  but  even  made  to  disappear  by  absorption — as  by 
pressure,  friction,  and  suitable  constitutional  means.  And  for  this 
reason,  mainly,  it  is  here  placed  first  in  the  classification.  Failing 
absorption,  recourse  is  had  to  the  knife. 

2.  The  "  Fibro-cellular"  tumour  of  Paget,  the  "  Simple  Tumour"  of 
others,  is  composed  mainly  of  tissue  closely  resembling  the  ordinary 
areolar,  usually  more  or  less  embryonic  or  imperfect.  As  an  out- 
growth it  may  form  in  connection  with  mucous  membrane — a  polypus ; 
in  connection  with  the  skin — a  pendulous  tumour. 

The  site  of  this  formation  may  be  either  deep  or  superficial.  Its 
growth  is  slow  and  painless.  The  bulk  is  extremely  various.  Firm,  yet 
somewhat  elastic  to  the  touch,  like  the  preceding,  it  is  usually  oval  or 
round,  and  often  lobular. 

Exposed  by  incision,  it  is  found  loosely  connected  to  the  surrounding 
parts  by  a  delicate  capsule  of  areolar  tissue.  On  section  it  "  usually 
presents  a  shining,  pale  yellowish,  or  serous-coloured  basis,  intersected  by 
opaque  white  bands,  moderately  firm,  succulent,  and  highly  elastic" 
(Paget). 

Treatment — It  is  just  possible  that  some  of  these  tumours,  as  in  the 
case  of  the  preceding  variety,  are  capable  of  being  removed  by  discussion, 
while  yet  recent,  and  scarcely  removed  from  their  first  or  nascent  stage. 
The  part  is  to  be  placed  and  kept  in  a  state  of  repose.  By  moderate  but 
repeated  leeching  from  the  vicinity  of  the  part,  the  morbid  nutritive 
process  is  sought  to  be  stayed;  and  then,  by  counter-irritation,  and 
stimulation  of  absorption,  gradual  retrocession  is  patiently  expected. 
Gentle  blistering  may  be  employed ;  or  iodine,  in  the  form  of  ointment 
or  solution ;  or  mercury,  in  ointment ;  or  pressure ;  or  plasters  of  gal- 
banum,  ammoniac,  mercury,  or  other  discutients.  At  the  same  time,  the 
state  of  the  general  health  should  be  seen  to  ;  and  iodine  may  be  admi- 
nistered internally.  The  local  stimulation  is  proceeded  with  warily,  lest 
excess  ensue,  and  the  tumour  grow  more  rapidly  than  before. 

When  the  means  above  mentioned  have  been  tried  and  foiled,  extir- 
pation by  the  knife  is  to  be  had  recomrso  to,  at  a  yet  early  period ;  before 
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any  groat  size  lias  been  attained ;  when  the  morbid  structure  is  yet  loosely 
connected  with  the  surrounding  parts ;  Avhen  no  deep-seated  and  import- 
ant vessels,  nerves,  cavities,  or  canals,  arc  yet  in  close  contact ;  and  ere 
opportunity  has  been  afforded  for  degenonition. 

3.  The  Fibrous  Tumour. — A  great  variety  of  tumours  might  with 
propriety  be  termed  fibrous  ;  in  fact  fibrous  tissue  is  an  element  of  almost 

all  growths ;  and  many  of  them  are 
entirely  composed  of  it,  constituting  a 
mass  of  interwoven  glistening  Avhite 
fibres,  of  a  most  characteristic  appear- 
ance. Sometimes,  however,  the  sec- 
tion is  pale  and  dense,  without  any 
fibrous  appearance  to  the  unaided  eye. 

Fibrous  tumours  are  common  in 
the  uterus,  where  they  may  attain  the 
size  of  an  adult  head.   There,  too,  they 
often   present  the  character  of  out- 
Fig.  45.  growths,  as  well  as  in  the  nose  and 
pharynx — the  firm,  fibrous  polypus. 

The  tumours  are  sometimes  called  Desmoid,  from  the  resemblance  of 
their  fibres  to  those  of  ligament  (Sec/iog) ;  to  the  structure  of  which 
indeed  they  approximate  very 
closely,  whether  viewed  by 
the  unaided  eye  or  by  the 
microscope.  The  fibres  are 
rendered  more  or  less  trans- 
parent by  acetic  acid,  at  the 
same  time  swelHng  up  and 
revealing  nuclei,  which  are 
sometimes  oval,  and  some- 
times elongated.  ISTot  unfre- 
quently,  in  the  midst  of  the 
fibres  are  found  small  extra- 
vasations of  blood,  the  origin 
of  which  is  not  well  under- 
stood, as  the  vascularity  of 
these  tumours  is  very  incon- 
siderable— except  when  un- 
dergoing the  inflammatory 
process,  and  then  they  may 
become  copiously  supplied 
with  blood.  "By  protracted 
boihng,  fibrous  tumours  are  Fig.  46. 

almost  entirely  resolved  into  gelatine. 

There  are  varieties.  In  the  uterus,  and  elsewhere,  they  may  contain 
earthy  matter,  even  to  a  considerable  extent ;  or  the  fibrous  tissue  may  be 
mixed  up  with  muscular  ;  not  unfrequently,  also,  the  section  may  present 

Fig.  45.  Section  of  a  desmoid  fibrous  tumour  from  the  uterus  after  the  addition  of 
acetic  acid,  shewing  the  nuclei  of  the  connective  tissiie  corirascles. — Bennett.' 

Fig.  46.  Large  fibrous  tumour  growing  from  the  neck.   Was  successfully  removed. 
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a  certain  amount  of  cartilage  (tlie  eliondroid  tumour  of  Milller)  or  of  bone. 
And  in  those  which  occujpy  a  subcutaneous  site,  elastic  fibres  are  not 
uncommon.  Sometimes  cysts  are  formed ;  the  contents  various.  The 
last  variety  constitutes  the  common  form  of  "  Cystic  Sarcoma;"  cysts, 
simple  or  proliferous,  filled  with  innocent  product  j  the  stroma  fibrous. 

The  diagnosis  of  fibrous  tumours  is  ordinarily  not  attended  with  much 
difticulty.  They  are  the  most  dense  and  firm  of  all  simple  tumours  of 
the  soft  parts.  Their  shape  is  irregularly  globular,  seldom  lobed,  but 
their  surface  frequently  nodulated.  The  investing  capsule  is  sometimes 
tolerably  compact,  presenting  a  smooth  surface  to  the  tumour,  with  which 
it  is  slightly  connected.  They  are  perfectly  circumscribed,  movable, 
and  independent  of  the  tissue  in  which  they  appear — outgrowths 
excepted.  They  may  occur  in  any  situation.  They  are  frequently 
found  in  the  neck,  in  the  vicinity  of.  the  mammary  and  parotid  glands, 
and  connected  with  the  uterus.  They  are  common,  too,  in  bone,  in  nerve- 
tissue,  and  in  connection  with  sheaths  of  tendon.  They  are  painless, 
slower  in  growth  than  any  other  tumour,  and  the  least  liable  to  change 
in  structure  or  tendency.  They  are  consequently  inconvenient  mainly 
by  their  bulk ;  and  by  the  uneasy  sensations,  and  interruption  to 
function,  which  their  compression  of  neighbouring  parts  may  occasion. 

"When  superficial,  and  of  large  size,  the  inflammatory  process  may 
cause  softening  of  the  structure,  with  increased  growth,  and  ulceration  of 
the  skin ;  hemorrhage  taking  place  more  or  less  copiously. 

It  has  been  asserted  that  the  fibrous  tumour  never  degenerates  ;  and 
that,  therefore,  as  it  is  of  slow  growth,  it  need  not  be  made  the  subject 
of  operation,  early,  or  at  all  This,  however,  seems  to  be  an  exaggera- 
tion of  the  fact.  It  is  slow  of  growth  as  a  fibrous  tumour,  and  is  little 
prone  to  abandon  that  character  j  but  age  of  the  patient,  and  accidents  of 
the  system,  duration  of  the  tumour,  and  its  frequent  injury  or  stimulation, 
may  lead  even  the  fibrous  structure  into  degeneracy,  with  rapidity  of 
untoward  advancement.  Let  extirpation  be  had  recourse  to,  then,  while 
the  tumour  is  yet  small,  simple,  and  free.  No  hope  need  be  entertained 
of  absorption.  When  circumscribed  the  mass  is  removed  alone,  by  simple 
dissection  from  its  capsule.  When  it  is  incorporated  with  primary  struc- 
ture, as  in  connection  with  bone  or  nerve,  a  certain  amount  of  this  must 
at  the  same  time  be  sacrificed. 

4,  Fatty  Tumoues. — Fatty  matter  occurs  in  morbid  growths  in  several 
microscopic  forms ;  of  which  the  chief  are,  l&t.  Crystals,  laminated,  or 
radiated  and  acicular  (the  former  being  cholesterin,  the  latter  margarin). 
%1.  Molecules,  granules,  and  globules,  which  are  of  very  frequent  occur- 
rence in  almost  all  morbid  structures,  and  are  chemically  composed  of 
olein  holding  margarin  in  solution,  and  accompanied  by  more  or  less 
albuminous  matter.  M.  Disposed  in  distinct  cells,  like  those  of  normal 
adipose  tissue.  The  first  two  forms  here  mentioned  are  pecuKar  to  no  special 
kind  of  tumour ;  occurring  in  both  simple  and  malignant  formations ) 
and  found  in  great  abundance  in  encysted  growths,  where  the  fatty  matter 
IS  entirely  extra-vascular  and  undergoes  no  further  organization.  A  form 
ot  tumour  of  not  very  common  occurrence,  and  described  by  MliUer  under 
the  name  of  Cholesteatoma,  consists  of  fatty  matter,  chiefly  in  the  first 
two  forms,  and  also  contained  in  very  thin  imperfectly- organised  cells. 
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The  siihstancG  thus  formed  is  of  the  consistence  of  tallow,  and  is  deposited 
in  successive  layers  in  the  interior  of  a  thin  cyst,  forming  a  laminated 

mass,  having  a  lustre  like  mother-of-pearl,  and 
entirely  without  vessels. 

Tatty  hypertrophies  or  out-groAvths  are  not 
uncommon,  subcutaneously.  The  "  double 
chin,"  and  the  "hump"  on  the  nape  of  the 
neck,  are  familiar  examples.  They  are  chiefly 
inconvenient  through  bulk  and  deformity.  In 
the  neck,  however,  there  is  sometimes  pain. 
Arrest  and  diminution  of  growth  may  some- 
times be  obtained,  by  pressure,  friction,  and 
the  external  use  of  iodine.  Some  place  faith 
in  the  internal  administration  of  liquor  potassae. 
Tatty  tumours  are  of  two  kinds.  In  one  the  fat  is  fii'mer  than  the 
normal  tissue,  and  compactly  disposed  in  dense  interlacements  of  areolar 
tissue.  The  swelling  is  usually  oval  and  smooth ;  and  the  surface  is  apt 
to  be  rather  firmly  connected  with  its  investing  capsule.  The  site  may 
be  either  superficial  or  deep — more  frequently  the  latter. 

The  other  and  more  common  variety — usually  subcutaneous — in  struc- 
ture differs  not  at  all  from  normal  adipose  tissue.  The  tumour  is  always 
lobulated,  often  in  all  its  aspects,  and  irregular  in  form ;  flat,  globular 
cylindrical,  according  to  circumstances.  The  sensation  imparted  to 
touch  is  one  of  elasticity,  closely  simulating  fluctuation,  and  requir- 
ing the  tactus  eruditm  to  solve  the  difiiculty.  Manipulation  is  quite 
painless  :  the  integument,  if  not  hypertrophied,  is  pale,  slack,  and 
freely  movable  on  the  tumour ;  and  this,  too,  is  loose  upon  the  parts 
beneath,  at  least  in  the  first  instance.  The  investing  capsule  is  deli- 
cate and  fine  ;  the  supply  of  blood-vessels  scanty.    When,  however 


Fig.  48. 


Fig.  49. 


the  growth  has  been  of  long  duration,  and  attained  to  great  size,  both 
skin  and  tumour  may  become  more  fixed,  the  former  being  stretched 
over,  and  partly  incorporated  with,  the  buUcy  mass;  and  the  latter 
Fig.  47.  Fat  cells  and  granular  matter,  from  a  steatomatous  tumom-  of  the  ovary. — 
Bennett. 

Fig.  48.  Fatty  tumour,  removed  from  a  cyst  under  the  tongue.  It  was  as  large 
as  an  orange. 

Fig.  49.  Structiu-e  of  a  fatty  tumour  removed  from  tlie  back,  a,  Isolated  cells 
shewing  crystalline  nucleus  of  margaric  acid.— Bennett, 
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having  sent  forth  its  lobules  deeply  into  the  intermuscular  spaces. 
Growth  is  gradual  and  steady;  more  rapid  than  that  of  any  other 
simple  tumour,  yet  slower  than  that  of  any  malignant  swelling  for 
wliich  it  is  likely  to  he  mistaken.  The  most  common  sites  are  the 
thighs,  shouldei-s,  neck,  back,  abdominal  parietes,  and  labia  pudenda. 
Sometimes  the  tumour  is  of  a  pedunculated  character,  projecting  from  the 
general  surface,  and  attached  by  a  narrow  neck. 

The  swelling  for  whicli  it  is  most  apt  to  be  mistaken,  is  abscess. 
Tactile  examination  usually  suffices  for  the  experienced.  Besides, 
there  is  the  history  of  the  case  ;  all  signs  of  inflammatory  excitement  are 
absent,  during  its  progress ;  the  skin  is  pale  and  loose ;  there  is  no  oedo- 
matous  swelling  around,  unless  the  size  of  the  tumour  should  interfere 
with  lymphatic  return :  and  this  it  seldom  does,  usually  occurring  on.  the 
outside  of  the  Hmbs. 

The  structiu'e  may  imdergo  change,  in  a  variety  of  ways  ;  through 
long  duration,  the  application  of  pressure,  or  other  causes.  The  fatty 
matter  may  diminish  by  absorption,  while  the  areolar  tissue  becomes 
thickened  and  enlarged,  giving  to  portions  of  the  mass  a  fibrous  appear- 
ance j  or  earthy  patches  may  be  found  on  section  ;  and  softening,  or 
even  suppuration,  may  take  place  at  some  points,  though  rarely. 

It  is  vain  to  attempt  discussion  of  this  tumour ;  nothing  but  harm 
can  ensue ;  enlargement,  adhesion,  degeneration.  A  seton  has  been 
used ;  in  the  hope  of  exciting  disintegration  by  thorough  suppuration. 
Eut  the  result  will  prove  unsatisfactory  ; 
and  besides,  the  procedure  is  fully  as  se- 
vere as  the  appropriate  treatment — ex- 
tirpation. This  should  not  be  long 
delayed  ;  for  although  the  fatty  is  among 
the  most  simple  of  tumours,  and  little 
prone  to  change  in  either  structure  or 
tendency,  yet  examples  are  not  wanting 
of  stimulation,  long  continued,  having 
been  followed  by  medullary  and  malig- 
nant degeneration.  That  is  to  say,  a 
tumour  originally  fatty  may,  after  some 
years'  subjection  to'  pressure  and  irrita-  ^ 
tion,  change  its  external  characters  and  Kg.  so. 

mode  of  growth ;  presenting,  on  its  ultimate  removal,  the  usual  appear- 
ances of  medullary  formation.  The  possibility  of  this  is  denied.  But 
what  the  eyes  have  seen  and  the  hands  felt,  the  tongue  cannot  refuse  to 
acknowledge. 

_  Besides,  the  lobules  are  apt  to  extend  deeply,  as  already  stated ;  and, 
without  any  degeneracy  of  stracture,  an  operation  may  thus  be  rendered 
difficult  and  dangerous.  It  is  good  surgery  to  advise  and  execute  extir- 
pation by  the  knite,  so  soon  as  we  are  satisfied  of  the  existence  of  such  a 
tumour,  and  the  patient  has  been  convinced  of  the  expediency  of  the 
operation.  A  free  incision  having  been  made  through  the  integuments 
and  capsule,  the  elastic  swelling  starts  outwards;  and  no  regular  dissec- 

T'"ij(.  50.  Fatty  tumour,  lobulafced.     a.  Tlie  supei-acial  part ;  at  h,  tlic  lobidi, 
wiuch  bunowefl  dwply. 
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tion  is  required  as  in  other  tumours  ;  the  fingers,  aided  by  an  occasional 
touch  of  the  knife,  to  liberate  the  lobules  from  the  pouches  in  which  they 
are  developed,  usually  sufficing  for  removal. 

6,  The  Cartilaginous  Tumour,  or  Enchgndrgma,  usually  occurs  in 
connection  with  bones  ;  but  cartilage  is  also  found,  though  more  rarely, 
in  tumours  of  the  soft  parts,  as  of  the  parotid,  testicle,  etc. 

They  are  slow  and  painless  in  growth,  roundish  in  form,  oftener  nodu- 
lated than  lobed;  they  are  firm  to  the  touch,  though  sometimes  obscurely 
elastic  ;  and  are  connected  to  the  surrounding  parts  by  a  tough  capsule  of 
condensed  fibrous  tissue.  Generally  the  tumour  is  single  ;  yet  not  seldom 
they  occur  in  numbers,  especially  on  the  hands  and  Moists. 

Section  discloses  cartilaginous  matter  usually  of  foetal  character — 
"  bluish,  or  yellowish  white,  smooth  and  glistening,  close,  uniform,  with- 
out appearance  of  granular  or  fibrous  texture"  (Paget) — disposed  as  a 
continuous  mass,  or,  more  frequently,  arranged  in  small  round  masses, 
with  intersections  of  connective  tissue.  Sometimes  portions  are  found 
simply  softened,  sometimes  containing  a  proportion  of  fibrous  matter, 
sometimes  ossified. 

The  microscopic  characters  resemble  those  of  ordinary  transitional  or 
ossifying  cartilage. 


Fig.  51,  Fig.  52.  Fig.  53. 


When  the  tumour  is  of  large  size  and  superficial,  the  skin  may 
ulcerate  and  hemorrhage  occur  ;  but  the  blood  usually  comes  from  the 
subcutaneous  veins  implicated  in  the  ulceration,  not  from  the  mass  itself. 
The  inflammatory  process  may  soften  and  disorganise  the  interior.  And 
sometimes,  though  very  rarely,  malignant  meduUary  degeneration  is  said 
to  have  been  observed. 

There  is  but  one  treatment  for  such  formations  ;  early  removal  by 
the  knife. 

6,  The  Calcareous  Tumour,  comparatively  rare,  is  most  frequently 
found  in  the  face  and  neck — especially  in  the  former  situation,  in  the 
vicinity  of  the  parotid  gland.  In  most  cases,  the  stroma  of  the  earthy 
deposit  would  seem  to  be  the  hypertrophied  texture  of  a  lymphatic 

Fig.  51.  Tliin  section  of  the  circumference  of  an  enchondroma  from  the  pelvis. 
¥icr.  52.  Corpuscles  from  the  softened  part  of  the  same  tumour. 
Fig.  53.  The  same  after  the  addition  of  acetic  acid.— Bennett. 
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gland.  The  tumour  is  superficial,  loose,  painless,  hard,  of  slow  growth 
and  small  size ;  its  surfoce  generally  unequal.  It  has  no  tendency  to 
degenerate ;  heing  in  feet  but  a  mass  of  unorganized  matter.  Absorp- 
tion, however,  is  hopeless  ;  and  removal  may  become  expedient  on  account 
of  tlie  inconveniences  attending  its  position.  From  the  circumscribed 
form,  small  size,  and  slightness  of  adhesion,  the  dissection  is  easy ;  little 
more  than  simple  incision  is  required. 

Calcareous  formations  are  also  found  in  the  ovary,  in  the  testicle,  in 
congenital  encysted  tumours,  and  in  the  lung.  And  in  the  fibrous  tumour 
earthy  matter  sometimes  supplants  portions  of  its  characteristic  tissue. 

7.  Osseous  Tumours  are  most  commonly  found  in  connection  with 
bone,  but  sometimes  form  in  considerable  numbers  in  fibrous  structures, 
either  normal  or  adventitious.  They  also  occur  in  enchondroma.  Or 
rather,  the  enchondroma,  by  ordinary  transition,  becomes  developed  into 
the  osseous. 

The  structure  of  such  tumours  closely  resembles  that  of  ordinary  bone. 
And  they  present  two  varieties ;  the  dense,  shewing  a  section  like  the 
laminated  portion  of  the  centre  of  the  femur,  and  most  common  in  flat 
bones  ;  the  open  or  cancellated,  shewing  canceUi  with  marrow,  in  the  in- 
terior of  thin  laminse,  and  ordinarily  found  on  the  shafts  of  the  long 
bones.  The  subject  will  be  more  fully  discussed  in  connection  with 
Diseases  of  Bone. 

8.  The  Myeloid  Tumour,  under  the  microscope,  is  seen  to  be 
"  chiefly  composed  of  minute  structures  similar  to  those  of  foetal  marrow 
or  diploe  "  (Paget)  ;  although  to  the  unaided  eye  there  is  no  such  resem- 
blance. On  the  contrary,  the  tumour  is  firm  and  somewhat  elastic  ;  the 
section  shewing  a  "  uniform  grayish  or  yellowish  shining  substance, 
blotched  or  sufl"used  with  deep  crimson,  or  pink,  or  blood  colour,  but  not, 
apparently,  from  the  presence  of  blood  in  the  part."  Sometimes  the  tex- 
ture is  permeated  by  spicula  or  bars  of  bone — constituting  one  of  the 
varieties  of  osteosarcoma.  Sometimes,  on  the  contrary,  the  texture  is 
here  and  there  softened  and  almost  liquefied.    Sometimes  there  are  cysts. 

They  are  lowly  vascular,  and  grow  slowly.  Their  ordinary  site  is  in 
connection  with  the  bones. 

Though  non-malignant  primarily  and  essentially,  that  they  may  and 
do  degenerate  I  make  little  doubt.  They  are  amenable  to  but  one  mode 
of  treatment — extirpation. 

9.  The  Yascular  Tumour. — This,  involving  three  varieties— the 
capillary,  arterial,  and  venous,  according  as  these  different  tissues  happen 
to  be  mainly  involved — will  be  considered  in  a  future  chapter,  along 
with  the  other  diseases  of  blood-vessels. 

II.  Hollow  Tumours,  Non- Malignant. 

Ordinarily  cysts  are  divided  into  two  kinds — the  Simple  and  the 
Proliferous;  or  those  which  do  or  do  not  possess  the  power  of  producing 
organised  structure. 

It  is  generally  believed  that  they  may  be  produced  in  one  of  three 
ways  : — 1,  By  the  enlargement  of  elementary  cells  into  sacculi  with  power 
of  secretion ;  2,  by  the  enlargement  of  natural  ducts  or  sacculi,  such  as 
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the  mucous  or  selDaceous ;  3,  hy  enlargement  of  the  interspaces  of 
primary  connective  tissue,  with  strengthening  and  condensation  of  the 
walls. 

1.  The  Simple  Cysts  j  with  fluid  contents.  Of  these  the  most  com- 
mon are  the  foUowinfr : — 

1.  The  Serous. — The  cyst  usually  consists  of  condensed  fibrous 
tissue,  lined  with  a  tesselated  epithelium  ;  the  contents  are  serous,  more 
or  less  normal  in  character.  The  formation  may  be  single,  or  in  num- 
bers ;  the  site  anywhere ;  but  specially  in  or  near  glands,  and  in  the 
subcutaneous  tissue  of  the  neck — there  sometimes  termed  "  Hydrocele." 
When  tense  they  may  simulate  soHd  tumours  ;  generally,  however,  fluc- 
tuation is  distinct ;  and  the  absence  of  all  inflammatory  accompaniments 
sufficiently  distinguishes  from  abscess. 

The  most  ordinary  treatment  is  by  tapping  and  injection  of  iodine, 
as  in  the  case  of  hydrocele  of  the  tunica  vaginahs.  Sometimes,  instead 
of  injection,  it  is  enough  to  puncture  and  break  up  the  cyst  by  the  point 
of  a  knife  or  needle.  Sometimes,  as  in  the  eyelids,  it  may  be  well  to 
use  lunar  caustic  lightly  to  the  interior  after  incision.  'V\Tien  the  cysts 
congregate  in  clusters,  as  in  connection  with  the  mamma,  it  may  be  neces- 
sary to  dissect  out  the  whole  mass,  including  the  gland. 

2.  Sanguineous  Cysts  difi'er  from  the  preceding  mainly  as  to  their 
contents.  These  are  blood,  or  bloody  serum,  and  hence  have  been  called 
"  Hsematoceles."  They  are  most  common  in  the  subcutaneous  tissue  of 
the  neck  and  trunk  ;  and  are  best  treated  by  incision — turning  out  the 
contents,  and  ensuring  destructive  suppuration  of  the  cyst,  with  or  with- 
out the  use  of  caustic.  If  there  happen  to  be  a  connection  with  erectile 
tissue,  care  must  be  taken  lest  hemorrhage  ensue,  either  at  the  time  of 
incision,  or  subsequently. 

3.  Mucous  Cysts  "are  commonly  derived  either  from  cystic  disease  of 
the  so-called  mucous  glands,  or  from  dilatation  of  obstructed  ducts  or 
reservoirs"  (Paget).  The  contents  are  of  mucous  character,  pure  or 
mixed.  Treatment  is  as  for  the  preceding  ;  making  very  sure  of  the 
cysts'  destruction. 

4.  Synovial  Cysts,  adventitious  formations  in  connection  with  joints 
and  bursse  (anywhere  that  undue  pressure  comes  to  be  applied)  are  pro- 
bably due  to  the  third  mode  of  origin  formerly  noticed — an  isolated 
hypertrophy  in  the  connective  tissue.  They  may  inflame  and  suppurate ; 
so  working  out  their  own  cure.  Or,  in  the  quiet  state,  they  may  be 
made  to  disappear  gradually  under  iodine  or  other  discutients — removal 
of  the  cause  (inordinate  pressure)  being  of  course  not  neglected.  Or  they 
may  be  punctured,  emptied,  and  injected  with  iodine ;  or,  after  punc- 
ture, the  contents  may  be  squeezed  into  the  surrounding  areolar  tissue, — 
a  blister  being  afterwards  appHed,  if  necessary,  to  expedite  absorption. 

II.  The  Proliferous  Cysts,  of  various  contents,  arc  a  more  impor- 
tant class.  We  shall  speak  of  three  varieties — the  Cystigerous,  Cutane- 
ous, and  Sarcomatous. 

1.  The  Cystigerous — most  frequently  exemplified  in  tlie  ovary. 
From  the  wall  of  the  primary  cyst,  other  cysts  form,  of  various  size  and 
thickness,  and  with  fluid  contents  sometimes  glairy  and  clear,  sometimes 
dark-coloured  and  turbid  through  admixture  Avith  pus  or  blootL  Growth 
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though  usually  slow,  may  ultimately  attain  to  groat  size.  Treatment 
varies  according  to  circumstances ;  sometimes  we  are  content  with  tap- 
ping and  palliation  ;  sometimes  we  tap  and  inject ;  sometimes  we  ven- 
ture on  extirpation  of  the  entire  mass. 

2,  The  Cutaneous — sometimes  termed  par  excellence  '^Encysted 
tumours" — ai-e  either  lined  with  cutaneous  structure,  or  from  a  simple 
cyst  there  is  secreted  more  or  less  of  the  usual  products  of  skin.  Some- 
times they  are  deep-seated,  as  in  the  ovary  ;  more  frequently  they  are 
superficial — subcutaneous.  Sometimes  they  are  congenital,  as  in  the 
lower  part  of  the  forehead.    Much  more  frequently  they  form  after  birth. 

The  most  frequent  site  is  on  the  surface  of  the  body,  more  especially 
on  the  head  and  face ;  and  then  the  cyst  is  often  merely  an  enlargement 
of  original  texture.  For  there  seems  no  reason  to  doubt  the  origin  ot 
many  of  these  Wens  from  obstruction  or  imperfect  congenital  development 
of  an  ordinary  sebaceous  follicle,  and  consequent  dilatation  by  accumula- 
tion of  its  contents.  Were  the  swelling  rapid  and  inflammatory,  a  pimple 
or  boil  would  form.  But  the  growth  is  very 
gradual,  and  wholly  non -inflammatory.  The 
sebaceous  secretion  accumulates,  and  distends 
the  follicle ;  the  parietes  of  which  are  not 
merely  expanded,  but  receive  support  by  nu- 
trition, and  by  condensation  of  the  surround- 
ing parts.  The  obstructed  orifice  may  for 
some  considerable  time  remain  apparent  as  a 
black  central  point ;  afterwards  wholly  dis- 
appearing, and  the  tumour  becoming  enveloped 
by  smooth,  tight,  and  thin  integument,  without 
breach  or  depression. 

The  scalp  and  eyebrows  are  the  parts  most 
frequently  affected.  In  the  former  situation, 
they  seldom  occur  singly,  but  in  numbers ;  and 
vary  in  size  from  a  pea  to  an  orange.  In  the 
latter — as  well  as  in  the  eyelids — where  the 


simple  serous  cysts,  however,  are  more  coni- 


Fig.  54. 


The  cyst,  if  un- 


mon — they  are  sometimes  found  single  ;  and 
seldom  exceeding  the  dimensions  of  a  pea  or  bean, 
irritated  by  pressure,  friction,  or  other  stimuli,  is  but  loosely  "adherent 
to  the  surrounding  parts  ;  dehcate  in  the  eyelids  j  strong  and  thick 
m  the  eyebrow  and  scalp.  After  repeated  or  habitual  excitement  it 
becomes  mtimately  incorporated  with  the  parts  exterior ;  and  can  be 
separated  from  them  only  by  regular  dissection.  The  contents  are 
various ;  at  first  sebaceous,  being  merely  an  accumulation  of  the  ordi- 
nary secretion,  somewhat  perverted  ;  afterwards,  and  usually  soon 
charges  occur.  Sometimes,  the  contents  are  of  semifluid  consistence 
iiice  Honey,  and  are  termed  meliceritous ;  sometimes  like  pap,  atheroma' 
tous  ;  sometimes  fatty,  steatomotous  ;  sometimes  they  have  a  fibrinous 
appearance  ;  sometimes,  in  consequence  of  the  cyst  having  assumed  the 
mtlamm^atory  process,  they  are  of  a  pimilent  character.  By  persistence 
sccKUon'^  ^"  cutaneous  tumour.    The  interior  filled  with  solid  epidemic 
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of  tlie  inflammatory  attack,  an  open  condition  may  be  produced,  and  a 
state  of  foul  ulcer  presented.  And,  under  the  circumstances  last  men- 
tioned, degeneration  into  medullary  formtition,  or  cancerous  ulcer,  is  not 
impossible ;  more  especially  if  the  patient  be  advanced  in  years,  and  if 
the  inflammatory  accidents  have  been  of  repeated  occurrence.  Some- 
times, after  the  open  condition  has  been  attained,  all  inflammatory 
change  ceases ;  and  yet  the  part  does  not  heal  in  the  ordinary  way  ;  but, 
exerting  an  extraordinary  cuticular  function,  it  commences  a  horny 
growth,  which,  if  unopposed,  may  attain  to  large  dimensions.  Such 
horns,  several  inches  in  length,  and  bulky  in  proportion,  have  been  cut 
from  the  forehead,  and  from  various  parts  of  the  scalp.  Sometimes  cal- 
careous matter,  even  in  considerable  abundance,  is  found  in  the  substance 
of  the  cyst  itself,  and  in  its  interior. 

The  contents  of  the  thin  cutaneous  cysts  which  occur  in  the  eyehds 
are  usually  colourless  and  glairy.  Not  unfrequently,  they  contain  hairs, 
of  much  delicacy,  like  stunted  eyelashes  ;  without  bulbs,  and  more  fre- 
quently unattached  than  adlierent  to  the  sac.  Ovarian  cysts  have  been 
found  to  contain  not  only  hair,  but  sldn,  teeth,  and  bones — as  if  the 
aborted  development  of  another  creature. 

Treatment. — The  superficial  encysted  tumours  of  the  scalp,  and  face, 
are  those  with  which  the  surgeon  is  most  frequently  called  to  deal.  If 
recent  and  small,  with  the  vestige  of  an  obstructed  orifice  still  visible, 
they  may  be  got  rid  of  by  expression.  With  the  point  of  a  pin  or  probe, 
the  aperture  is  re-established  ;  and  through  this,  long  strings  of  sebaceous 
matter  may  be  squeezed  out,  by  gradual  pressure  of  the  finger  and  thumb, 
until  the  cyst  is  emptied.  The  pressure  may  require  repetition  ;  the 
cyst  contracts  ;  the  aperture  remains  pervious  ;  and  the  normal  condi- 
tion is  restored. 

In  the  great  majority  of  cases,  however,  there  is  no  vestige  of  open- 
ing, the  contents  have  ceased  to  be  of  a  sebaceous  character,  and  this 
method  of  treatment  is  inapplicable.  If  the  size  be  not  great,  and  if  the 
part  have  not  been  irritated  by  accident  or  design,  the  method  of  incision 
and  evulsion  is  to  be  preferred ;  a  method  applicable  to  the  great  majority  of 
such  tumours  of  the  scalp.  The  tumour  is  transfixed  and  bisected,  by  a 
scalpel  or  bistoury.  The  contents  are  extruded,  so  as  to  disclose  the 
cyst ;  and  this,  having  been  firmly  laid  hold  of  by  well-pointed  cHssect- 
ing  forcejDS,  at  its  cut  edge,  is  lifted  out  of  its  place,  unbroken.  If  any 
adhesion  prove  stronger  than  was  expected,  it  is  to  be  touched  by  the 
edge  of  the  knife.  It  is  seldom  that  any  vessels  demand  ligature.  After 
oozing  has  ceased,  the  integuments  are  carefully  replaced  and  adjusted ; 
and  the  treatment  is  conducted  so  as  to  favour  adhesion. 

When  the  tumour  is  large,  redundancy  of  integument  would  result 
from  the  employment  of  this  method ;  favouring  suppuration,  profuse 
and  tedious.  In  such  cases,  therefore,  excision  is  expedient.  By  two 
elliptical  incisions,  a  sufficient  amoiint  of  skin  is  taken  away ;  as  in  tlie 
removal  of  a  solid  formation.  And  then  dissection  is  jiroceeded  with 
regularly  ;  great  care  being  taken  that  the  knife  do  not  puncture  the 
cyst ;  otherwise,  by  escape  of  the  contents,  the  tumour  would  collapse, 
and  completion  of  the  operation  bo  much  impeded.  Also,  in  consequence 
of  such  misadventure,  we  might  not  be  certain  of  having  removed  the 
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whole  cyst;  a  point  which  is  indispensable  in  all  cases.  For,  if  the 
slightest  part  of  tlie  secreting  surface  remain,  we  may  be  well  afraid 
either  of  reproduction,  or  at  least  of  troublesome  consequences. 

To  the  slender  cysts  of  tlio  eyelids,  neither  the  method  of  excision 
nor  that  of  eAailsion  is  applicable ;  the  cyst  is  too  delicate  to  admit  of 
either.  Incision,  Avith  cauterization,  is  to  be  practised.  The  cyst  having 
been  opened,  its  glairy  contents  are  discharged ;  and  a  pencilled  point  of 
nitrate  of  silver  is  then  applied  to  every  part  of  the  secreting  surface. 
This  is  wholly  destroyed  ;  and,  having  come  away  in  the  form  of  a  small 
slough,  the  space  soon  fills  up  and  cicatrizes.  For  a  structure  of  such 
delicacy,  nitrate  of  silver  is  found  to  be  quite  a  sufiiciently  powerful 
caustic.  To  use  a  stronger,  would  be  to  inflict  unnecessary  pain  ;  and 
also,  by  destroying  an  unnecessary  amount  of  texture,  to  endanger  the 
occurrence  of  some  deformity  by  cicatrization.  Sometimes  incision,  fol- 
lowed, only  by  a  tearing  up  of  the  interior  by  means  of  a  sharp  probe,  or 
knife,  proves  effectual ;  but,  as  a  general  rule,  it  is  better  to  make  the 
desired  destruction  certain,  by  a  light  use  of  the  gentle  escharotic. 

The  thin  cysted  encysted  tumours  occurring  in  the  neighbourhood  of 
the  eyebrows,  if  interfered  with  at  all,  should  be  carefully  dissected  out, 
without  opening  the  cyst. 

An  encysted  tumour,  inflamed  and  suppurating,  is  treated  as  an  ordi- 
nary abscess  ;  by  free  incision.  'No  escharotic  is  necessary.  The  cyst  is 
sufficiently  disintegrated  by  the  ulceration. 

When  degeneration  has  begun  in  an  encysted  tumour,  or  a  horn 
threatens  to  grow,  the  part  must  be  surrounded  by  free  incision,  and  care- 
fully dissected  out,  at  as  early  a  jDeriod  as  possible. 

Inflammatory  change  in  an  encysted  tumour  is  never  desirable ;  for 
the  process  is  apt  to  prove  excessive,  unmanageable,  and  altogether  unto- 
ward. In  certain  situations,  it  is  by  all  means  to  be  avoided.  On  this 
accoimt,  mere  puncture  of  an  encysted  tumour  of  the  scalp,  however 
small  and  simple,  is  never  expedient ;  suppuration  is  sure  to  foUow  ;  and 
erysipelas,  in  a  dangerous  locaUty,  is  not  unlikely  still  further  to  comph- 
cate  the  case. 


Fig.  55. 


Fig.  56. 


3.  rJie  Sarcomatous.— Fov  want  of  a  better  term  this  may  be  em- 

Fig.  55.  Tortion  of  a  cystic  tumour  of  the  breast,  successfully  excised.    The  cysts 
contain  m,ro-pk,stic  cells,    a,  A  few  of  the  latter  after  the  addition  of  acetic  acid. 
*ig.  5G.  Another  portion  after  the  addition  of  acetic  acid.— Bennett. 
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ployed  to  designate  those  cysts  Irom  wliose  interior  organized  and  vas- 
cularized product  occurs  of  a  more  or  less  solid  consistence,  microscopi- 
cally shewing  the  characters  of  developing  connective  tissue — sometimes 
with  an  admixture  of  "  glandular"  substance.  At  first  the  cyst  may 
contain  fluid — serous  or  other ;  but  on  the  development  of  tlie  solid 
matter  this  is  displaced  and  absorbed.  The  cyst  may  be  entirely  filled 
by  its  soM  product,  or  only  in  part.  In  the  former  case,  the  gi-owth 
may  eventually  break  through  the  wall  of  the  cyst,  and  project  exter- 
nally. 

Such  cysts  are  seldom  single,  but  occur  in  clusters ;  and  arc  most 
frequently  found  in  or  near  glands.  They  are  amenable  to  but  one  mode 
of  treatment — Extirpation. 

Cystic-Sarcoma. — Cysts,  of  various  kinds,  are  not  seldom  found  dis- 
tributed tlirough  solid  stroma,  of  a  simple  or  non-malignant  character ; 
and  to  this  combmation  of  solid  and  hollow  growths  the  old  term  "  cystic- 
sarcoma"  may  still  be  conveniently  applied,  though  scarcely,  peihaps, 
consistent  with  scientific  classification. 

The  solid  structm'e  may  resemble  that  of  the  glandular,  fibro-cellular, 
or  fibrous  tumour.  The  cysts  are  not  mere  vacant  spaces,  caused  by 
breaking  down  of  the  solid  matter,  as  often  happens  in  the  mahgnant  for- 
mations ;  but  are  part  of  the  original  structure,  lined  with  a  distinct 
secreting  membrane,  and  occupied  by  contents  of  various  kinds.  These 
are  usually  more  or  less  fluid ;  sometimes  a  clear,  glairy  liquid ;  some- 
times a  gelatinous,  pale  mass,  of  semi-solid  consistence,  elastic,  and  pro- 
jecting beyond  the  level  of  the  cut  cyst  on  a  section  being  made  ;  some- 
times solid  and  fibrinous,  organized  imperfectly  if  at  all ;  sometimes  ot 
an  atheromatous,  or  pappy  consistence,  as  in  many  encysted  tumours. 
Sometimes,  but  more  rarely,  a  dark  fluid,  like  printer's  ink,  is  contained ; 
sometimes,  blood  is  mingled  with  the  contents,  .either  in  the  soKd  or  ' 
the  coagulated  form ;  but  such  appearances  are  usually  indicative  of,  an 
coeval  with,  degeneration  of  the  tumour  towards  malignancy.  Sometimes 


Fig.  57.  rig-  58. 

the  cysts  are  numerous  and  small ;  in  other  cases,  they  are  few  and  of 
large  size.    Sometimes  they  are  single  in  themselves ;  sometimes  many 

Fig.  57.  Example  of  cysto-sarcoma  ;  fi-om  tlic  breast.  At  a,  the  cysts  many  ;  dis- 
tinctly lined  by  a  secreting  membrane,  and  filled  witli  a  glairy  fluid.  At  b,  a  section 
made  on  another  plane  ;  cysts  less  numerous. 

Fig.  .58.  Cysto-sarcoma  from  tlie  neiglibourliood  of  the  mamma.  One  large  vyst, 
a  ;  at  b,  the  solid  part  of  tlio  tumour— a  sinipk'  stroma. 


THE  KECUERENT  TUMOURS. 


173 


smaller  cells  are  contained  within  a  parent,  attaclied  by  narrow  pedmi- 
cles ;  often,  as  abeady  stated,  the  cavity — or  what  was  the  cavity — is 
occupied  by  a  thoroughly  organized  mass — the  Cysto-sarcoma  proliferum 
of  some  authors. 

Such  cystic  tumours  are  perhaps  most  common  in  connection  with 
the  mamma,  testicle,  and  thyroid  gland.  They  are  of  no  certain  shape,  but 
approach  more  nearly  and  free;[uently  to  the  globular  than  to  any  other 
form.  The  integuments  are  not  implicated ;  yet  usually  shew  more  or 
less  of  discoloration,  especially  at  the  points  where  the  cysts  are  placed. 
The  feel  is  imequal ;  at  the  cysts  there  is  fluctuation,  more  or  less  dis- 
tinct— the  more  distinct  the  larger  the  cyst  and  the  more  fluid  the 
contents. 

Though  primarily  and  essentially  non- malignant,  yet  they  are  espe- 
cially Hable  to  degenerate  ;  perhaps  in  consequence  of  the  independent 
secretive  power  which  the  cysts  possess,  and  which  may  at  any  time  take 
on  a  perverted  and  depraved  character.  Hence,  there  can  be  little  doubt 
as  to  the  propriety  of  early  removal  by  operation. 

III.  The  Recurrent  Tumours. 

A  class  of  morbid  formations,  intermediate  between  the  benign  and 
malignant,  and  partaking  of  the  characters  of  both,  may  be  suitably  intro- 
duced here.  They  have  been  appropriately  termed  Recurrent  by  Mr. 
Syme,  on  account  of  their  prominent  peculiarity  in  this  respect.  In  all 
ordinary  characters,  they  might  be  adjudged  to  the  innocent  class  of 
tumours ;  but,  in  one  particular,  they  closely  resemble  the  malignant — 
proneness  to  reproduction  after  complete  and  even  repeated  removaL 

They  ordinarily  present  the  characters  of  fibro-cellular  or  fibrous 
tumours ;  and  on  that  account  were  at  first  termed  by  Mr.  Paget  "  Ee- 
current-fibroid."  "  But  some  have  been  cartilaginous,  some  glandular, 
some  in  the  form  of  proUferous  glandular  cysts."  In  all  yet  observed, 
"  their  structures  are  imperfectly  developed ;  resembling  the  embryonic 
or  rudimental,  rather  than  the  perfect  states  of  the  several  natural 
tissues" — (Paget).  When  handled  they  feel  more  soft  and  elastic  than 
perfectly  simple  tumours  of  the  same  class  ;  they  grow  more  rapidly  too  ; 
and,  on  each  reproduction,  the  new  tumour  proves  softer,  as  well  as  more 
quickly  growing  than  its  predecessor. 

Their  likeness  "  to  cancers  in  many  of  these  points  is  evident.  Put 
their  unlikeness  is  as  distinct.  They  rarely  look  Hke  cancers  to  the 
naked  eye,  never  to  that  assisted  with  the  microscope ;  their  homology 
with  the  natural  structures,  though  in  a  rudimental  and  it  may  be  deo-e- 
nerate^  state,  is  clear.  They  do  not  afi"ect  the  lymphatics  ;  their  recur- 
rence is  in  loco  ;  and  in  the  few  cases  in  which,  late  in  the  disease,  similar 
growths  have  occurred  in  the  lungs,  it  may  be  suspected  that  the  propa- 
gation was  by  direct  carrying  of  germs  with  the  blood  from  vessels  into 
•which  a  tumour  had  grown.  Moreover,  after  repeated  recurrences,  the 
patient  commonly  retains  apparently  good  health,  and  shews  none  of  that 
cachexia  which  would  almost  certainly  exist  in  a  patient  who  had  sufl"ered 
repeated  recurrences  of  cancer" — (Paget). 

Treatment  can  only  be  by  excision  ;  and  the  peculiarity  will  consist  in 
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this — the  removal  hoing  specially  ample  and  free,  with  a  margin,  as  in 
the  case  of  malignant  tumours,  so  as  to  guard,  as  far  as  possible,  against 
any  radicle  being  left  beliind. 


IV.  Tlie  Malignant  Tumours. 

"We  now  take  leave  of  analogy  of  structure  with  benignity  of  cha- 
racter, and  come  to  heterologous  formations,  truly  malignant.  These 
change  altogether  the  original  texture  ;  invade  the  surrounding  parte, 
converting  them  into  a  similar  structure  with  themselves ;  and  extend 

not  only  by  continuity,  but  re- 
motely, by  the  lymphatics  ;  the 
lymphatic   ganglia  enlarging, 
•    not  so  as  to  constitute  a  mere 
V;;".  hypertrophy,  but  a  production 
'■'■^  of  the  same  kind  as  the  ori- 
!^  ginal  tumour  ;  and  the  system 
1^  is  involved  in  a  cachexy,  too 
often  insuperable,  whereby  re- 
production of  the  disease  is 
rendered  in  the  highest  degree 
probable,  at  one  or  at  many 
sites. 

Malignant  tumours  gene- 
rally abound  in  cell-formations, 
and  in  blood-vessels  ;  hence  in 
all  probability  their  rapid  growth  and  quick  disintegration.  The  cells  are 
commonly  contained  within  the  meshes  of  a  fibrous  structure ;  which  is 
sometimes  however  in  very  small 
quantity,  as  in  the  softer  varie- 
ties of  medullary  tumour.  The  ^^.^^ 
cells  present  a  high  degree  of  ^ 
development;  containing  one 
or  more  nuclei,  of  large  size 
as  compared  with  those  of  normal  cells  ;  and  these  again  containing  nu- 
cleoli. 

Following  Mr.  Paget,  a  safe  guide  in  such  matters,  we  may  take  the 
corpuscles  found  in  scirrhus  as  the  typical  "  cancer-cells."  In  shape 
they  are  various ;  usually  a  large  majority  are  broadly  oval,  or  nearly 
round ;  in  some  specimens,  indeed,  all  may  have  these  forms ;  but,  in 
other  specimens,  though  these  prevail,  yet  many  cells  have  one  or  more 
angles,  or  out-drawn  processes  ;  and  some  are  pyi-iform,  some  fusiform, 
some  reniform,  some  nearly  lanceolate.  In  size  the  cells  range  from 
-j-^xyjj  of  an  inch  to  -^-^  of  an  inch  in  diameter.  Their  medium  and  most 
frequent  sizes  are  from  i-aW     xoVir  ■>  ^^^^  smaller  dimensions  are  usually 

Fig.  59.  Simple  and  compoimd  cancer  cells  from  cancerous  duodenum. — Bennett. 

Fig.  60.  Cancer  cells  in  progress  towards  full  development. 

Fig.  61.  The  same  acted  on  by  acetic  acid. 

Fig.  62.  Corpuscles  and  gruiuiles  ft"om  tlie  same  tumour,  in  progress  towards 
decay. 


Fig.  62. 
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found  in  the  cancers  of  quickest  growth.    In  structure  and  general  aspect 
they  most  neai-ly  resemble  the  secreting  gland-cells.    Exannned  imme- 
diately after  removal,  and  without  addition  of  water,  they  appear  clear 
and  neai-ly  pellucid;  hut  changes  quickly 
ensue,  which  water  accelerates,  and  which 
bring  them  to  the  characters  more  generally 
ascribed  to  cancer-cells.    They  become  ne- 
bulous, or  dimly  granular,  or  dotted,  as  if 
contahiing  minute  molecules  ;  and  they  look 
no  longer  quite  colourless,  but  very  lightly 
greyish  or  yellowish.    The  cell- wall  is,  if  it 
can  be  seen  at  all,  particularly  thin  and  deli- 
cate ;  but  it  is  often  impossible  to  discern 
any.    The  nuclei  are  more  constant  in  their 
appearances  than  the  cells,  and  even  more  characteristic.    They  are  always 
comparatively  large,  having  an  average  long  diameter  of  about  2  5^0  0  of 
an  inch,  and  varying  from  this  size  much  less  than  the  cells  do  from 
theirs.    They  are  regular,  oval,  or  nearly  round,  clear,  weU-defined, 
scarcely  altered  by  commencing  decomposition,  or  by  water,  or  any  mode- 
rately diluted  test  substance.    A  certain  number  of  free  nuclei  are  usually 


Fiff.  63. 


Fig.  64. 

found.  Each  nucleus  has  one,  two,  or  rarely  more,  nucleoli,  which,  like 
itseh^  are  large  in  comparison  with  the  ordinary  proportion  between 
nucleoli  and  cells,  and  one  peculiarly  bright  and  well  defined. 

These  structures  are  apt  to  degenerate ;  and  are  to  be  found  so 
changed,  more  or  less,  in.  most  tumom^s ;  withered,  or  containing  fatty 
matter,  or  broken  down  with  nuclei  lying  loose  in  the  debris. 

Erom  such  "  typical  cells"  the  minute  structure  of  the  varieties  of 
cancer  differ,  more  or  less,  as  will  afterwards  be  stated. 

The  cells  of  mahgnant  growths  are  in  such  numbers  that  they  com- 
municate a  yellowish  creamy  character  to  the  viscid  fluid,  which  can  be 
squeezed  or  scraped  in  considerable  abundance  from  the  surface  of  a  sec- 
tion. Tliis  creamy  fluid  is  very  characteristic,  in  general,  of  such  tumours  ; 
and  distingaiishes  them  especially  from  the  fibrous  growths,  which  are 
dry  in  section,  and  yield  only  a  minute  quantity  of  serum  or  blood  on 
pressure. 

All  malignant  tumours  resemble  one  another  in  most  of  their  essen- 
tial characteristics  ;  and  yet  they  differ  so  far  as  to  warrant  a  classifica- 
tion. Practically,  it  seems  convenient  to  arrange  the  varieties  as  follows  : 
1.  Scirrhus,  Carcinoma,  or  hard  cancer ;  2.  Epithelioma  ;  3.  Medullary  or 
soft  cancer ;  4.  Melanotic,  or  black  cancer ;  5.  Colloid  cancer ;  G.  Eun- 
gus  haimatodes. 

Fig.  63.  Cancer  cells,  with  their  stroma. — Paget. 

Fig.  64.  Cliaractevistic  caiicc.r-cells  of  scirrlins. — Pap.kt. 
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1.  SciRRnus. — Tliis  tumour  may  be  eitlier  secondary  or  original 
Mucli.  more  frequently  it  is  the  latter  secondary  formations,  by  dege- 
neracy, being  usually  of  the  medullary  form. 

AVhen  primary,  as  it  generally  is,  scirrhus  has  a  small,  firm  origin, 
and  steadily  increases  ;  usually  with  much  pain  from  the  beginning,  of  a 
sharp  and  shooting  kind.  The  hardness  to  the  touch  is  greater  tlian  in 
any  pother  tumour,  excepting  perhaps  the  fibrous  ;  it  is  stone-like.  Weight 
also  is  great,  in  proportion  to  the  bulk  The  form  is  not  globulai"  and 
circumscribed,  like  that  of  the  fibrous ;  but  llattish,  irregular,  and  gra- 
dually lost  in  the  surrounding  texture ;  at  least  without  any  abrupt  or 
distinct  margin  of  separation.  The  growth  of  the  tumour  is  not  rapid  ; 
greater  than  that  of  the  fibrous  tumour,  but  less  than  that  of  the  other 
simple  formations,  and  infinitely  slower  than  that  of  the  medullary.  And 
it  may  be  stated  as  a  general  rule,  that  the  older  the  patient  the  slower 
the  growth.  In  the  comparatively  young — say  forty — months  may  suffice 
for  far  advancement ;  and  in  the  old — say  seventy — years  may  have 
passed  away,  with  a  tumour  yet  hard,  small,  occult,  and  but  little  pain- 
ful. When  the  tumour  forms  in  the  substance  of  an  organ,  as  the 
mamma,  the  part  grows  smaller  as  it  grows  hard ;  for  the  tumour  slowly 
increases,  and  at  the  same  time  the  normal  texture  and  the  first-formed 
portion  of  the  growth  tend  to  shrink  by  atrophy.  By  and  by  the  surface 
may  be  approached  by  the  intervening  textures  becoming  involved  in  the 
morbid  structure  ;  or  by  cancerous  development  ot  the  intervening  con- 
nective-tissue corpuscles  the  skin  is  ultimately  incorporated,  becoming 
dark-coloured,  depressed,  and  adherent.  This  usually  happens  at  a  com- 
paratively early  stage. 

At  fi^rst  the  tumour  is  movable ;  but  ultimately,  by  incorporation 
with  neighbouring  parts — skin  superficially,  and  muscle  beneath — it  be- 
comes fixed.  By  gliding  with  the  muscle,  however,  to  which  it  is 
attached,  over  the  subjacent  bone,  mobility  may  be  simulated.  A  scirrhous 
mamma,  for  example,  fixed  deeply  in  the  pectoral  muscle,  may  thus  seem 
superficial  to  it ;  and  careful  examination  is  required  for  accurate  diag- 
nosis in  this  respect.  Sometimes  the  scirrhous 
passes  into  the  medullary,  either  wholly  or  in 
part ;  then  the  characters  of  the  former  are  merged 
in  those  of  the  latter ;  the  tumour  becomes  soft, 
prominent,  and  elastic,  growth  is  rapid,  and  the 
size  may  become  great.  A  cachexy  attends  on 
this  as  on  all  other  forms  of  cancerous  disease  :  it 
is  evidenced  by  emaciation,  a  marked  salloMTiess 
of  coimtenance,  and  sometimes  by  irregular  hectic 
fever ;  but  this  last  symptom  is  not  usually  dis- 
tinct until  emaciation  has  begun.  The  disease 
seldom  makes  its  appearance  until  mature  age ; 
rarely  before  thirty  ;  more  frequently  after  at 
least  ten  years  more  have  elapsed.  Females  are 
more  liable  to  it  than  males ;  and  the  females 
who  have  borne  no  children  are  more  likely  to  suffer  than  those  who 
Fig.  65.  Scii'i-liiis  of  tlic  broast,  bisected.  The  figure  of  the  tumour,  with  its 
effect  ou  the  gland  uud  nipple  shewn. 


Fig.  65. 
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have  been  often  progncont.  The  mamma,  uterus,  testicle,  lip,  skin, 
and  mucous  siufaces,  ai'e  the  most  frequent  sites ;  and  especially  the 
first. 

On  section  the  tumour  is  found  to  be  of  great  density  ;  in  this  respect 
almost  equal  to  cartilage  ;  it  "  cries"  under  the  Imife,  cutting  like  a  raw 
potato  or  imripe  pear.  It  consists  of  two  distinct  portions  ;  an  in- 
terlacement of  fibrous  tissue,  in  the  interstices  of  which  a  granular 
substance  is  laid,  of  a  grey  colour  ;  and  the  characteristic  "juice"  can  be 
squeezed  out  readily.  The  general  aspect  of  the  section  is  dense,  fibrous, 
and  grey. 

Microscopically,  scirrhus  shews  a  distinct  basis  of  fibrous  tissue,  be- 
tween the  meshes  of  which  are  contained  multitudes  of  cells  of  the  kind 
already  described.  When  the  development  of  these  cells  can  be  observed, 
as  for  example  in  the  connective  tissue  of  muscular  sheaths,  or  even  in 
muscle  itself,  the  nuclei  of  the  connective  tissue  corpuscles  in  the  one 
instance,  and  the  nuclei  contained  within  the  sarcous  substance  in  the 
other,  are  found  to  become  multiplied.  This  multiplication  continues 
till  all  trace  of  the  connective  tissue  corpuscle  or  sarcolemma  is  destroyed ; 
and  then  a  mass  of  cancer-cells  remains  enclosed  among  the  surrounding 
tissues,  which  in  turn  become  implicated  in  the  disease.  And  thus  by 
the  coalescence,  partial  or  complete,  of  groups  of  cells  originally  formed 
separately  within  normal  elementary  structures,  the  diseased  mass  is 
formed  ;  presenting  varieties  of  combination  of  original  tissues  with 
fibrous  textures  and  cancer-cells,  mingled  in  the  apparently  inextricable 
confusion  which  is  to  be  seen  in  any  fully  developed  cancerous  growth. 
"  What  is  called  a  tumour  constitutes"  therefore  "  a  conglomerate  mass, 
often  extraordinarily  large,  made  up  of  a  number  of  little  miliary  foci 
(lobules),  of  which  every  single  one  must  be  referred  to  a  single  or  a  few 
parent  elements." — (Yirchow.) 

In  all  cancerous  formations,  portions  may  be  observed  which  by  the 
naked  eye  are  seen  to  be  darker  in  colour  than  the  rest.  These  are  gene- 
rally of  a  yellowish  tint ;  and  are  found  to  present  very  imperfect  and 
often  degenerate  cancer-cells,  as  if  the  formative  process  had  here  stopped, 
and  the  disease  were  at  this  point  retrograding.  At  the  same  time,  there 
is  commonly  a  larger  quantity  than  usual  of  the  granular  product.  In 
the  mamma  a  number  of  yellowish  opaque  points  are  sometimes  seen  on 
the  surface  of  a  section ;  giviug,  when  pressed,  a  yellow  juice,  and 
leaving  a  somewhat  reticulated  arrangement.  This  is  the  Carcinoma 
reficulare  of  Muller,  and  indicates  the  incipient  decay  and  fatty  degene- 
ration of  the  cancer-cells,  which  are  in  such  parts  generally  found  more 
or  less  broken  up,  and  loaded  with  granular  matter  (Fig.  62). 

When  the  tumour  is  original,  it  is  seldom  surrounded  by  any  cyst 
or  capsule ;  but  extends  diff"usedly  into  the  surrounding  texture,  follow- 
ing the  course  of  the  connective  tissue  anastomoses  ;  being  most  rapid 
where  their  anastomoses  are  most  free,  and  least  so  where  they  are  absent 
.(bram  and  cartilage).  Thus  the  communication  from  part  to  part  is  pre- 
cisely m  the  same  manner  as  that  by  which  the  neighbouring  lymphatic 
glands  become  affected,  viz.,  by  the  circulation  of  a  fluid  formed  in  the 
tumour,  and  either  containing  contagious  cell  elements  or  being  itself 
contagious.    When  it  is  of  secondary  formation,  the  cyst  of  the  origi- 
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nally  simple  mass  for  some  time  remains  uninvolved,  but  ultimately 
disappears  in  the  general  invasion  of  structure. 

The  term  Cancer  is  sometimes  used  specially  to  denote  the  open  or 
ulcerated  condition  of  Scirrhus.  The  tumour,  liaving  approached  the 
surface,  softens  in  some  parts  of  its  interior ;  the  scirrhous  textui-e  be- 
coming broken  down,  pulpy,  and  often  mixed  with  blood.  This  process 
of  softening  and  disintegration — the  result,  possibly,  of  an  inflammatory 
process — certainly  consisting  of  rapid  cell  formation  and  fatty  disintegra- 
tion— spreads  outwards ;  and,  by  its  agency,  an  ulcer  is  in  due  time 
effected.  There  is  no  sprouting  fungus,  as  in  the  medullary  tumour ;  for 
the  morbid  structure  is  devoid  of  elasticity,  as  well  as  less  rapid  in  its 
production.  The  sore  widens  and  deepens  ;  the  scirrhous  texture,  where 
exposed,  continues  to  crumble  down ;  and  the  reparative  efforts  which 
are  occasionally  made  shew  only  a  few,  straggling,  hard  eminences,  which 
quickly  fall  away  under  fi'esh  ulceration.  While,  however,  reparative 
efforts  are  few,  and  wholly  ineffectual — as  regards  healing — reproduction 
as  regards  the  diseased  structure  is  constant  and  efficient.  Portions  of 
the  tumour  may  come  away,  not  in  particles,  but  in  masses ;  but  gene- 
rally there  is  little  or  no  diminution  or  abatement  of  the  disease,  in  con- 
sequence ;  the  place  is  soon  occupied  by  fresh  formation,  and  the  onward 


Fig.  67. 


Fig.  66.  Pig.  69.  Fig.  68. 


progress  is  unchecked.  Sometimes,  however,  the  idceration  advances 
rapidly,  without  reproduction,  forming  a  deep  and  cavernous  hole. 

The  characters  of  the  cancerous  ulcer  are  very  pecuHar ;  and,  once 
seen,  can  scarcely  again  be  mistaken.    The  edges  are  hard,  semted,  and 

Fig.  66.  Portion  of  the  sectiou  from  a  scirrhous  tumoiu"  of  the  breast ;  consisting 
of  connective  tissue  and  cavities,  enclosing  cancer  cells  and  granules. 

Fig.  67.  Another  portion  of  the  same  section  treated  with  acetic  acid.  The 
connective  tissue  is  rendered  more  transparent,  and  its  elongated  cells  are  more 
visible.  The  nuclei  of  the  cancer-cells  are  unchanged,  while  their  walls  are  very 
transparent. 

Fig.  68.  Cancer  cells  from  the  cream-like  juice  squeezed  from  the  tumour. 
Fig.  69.  The  same  after  the  addition  of  acetic  acid. — Bennett. 
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overted ;  tho  evorsion  complete  ;  the  Lai-dness  as  that  of  cartilage  ;  some- 
times of  a  red  and  angry  hne.  The  surface  discloses  the  morbid  strnc- 
ture,  soft,  and  in  process  of  ulceration ;  studded  at 
some  points,  more  especially  near  the  margin,  with 
the  semblance  of  granulations  already  spoken  of. 
The  discharge  is  thin,  bloody,  and  profuse;  pos- 
sessed of  an  intensely  foetid  odour,  so  peculiar  as 
generally  to  be  hold  of  a  pathognomonic  character. 
Pain  is  burning  and  constant.  There  is  no  power 
of  cleaning  this  sore  ;  under  every  appHcation,  it 
looks  foul  and  loathsome.  Sometimes  it  is  covered 
by  a  black  or  tawny  slough.     Not  unfrequently,  Fig- 7o. 

a  dai'k,  bloody  oozing  takes  place,  from  some  part  of  the  ulcer,  perhaps 
on  separation  of  such  a  slough ;  sometimes  there  is  smart  hemorrhage. 

One  peculiarity  of  scirrhus  and  cancer  is,  that  the  disease  is  especially 
prone  to  extend  by  the  lymphatics.    Sharp,  stinging  pains  are  felt  in 
the  direction  of  the  main  lymphatics  and  their  ganglia ;  shadows  of  the 
coming  event.    Then  hard  and  tender  cords  are  observed,  extending 
from  the  tumour  on  the  lymphatic  aspect ;  sometimes  with  small  indura- 
tions by  their  side.    These  cords  may  stretch,  unbroken,  to  the  ganglia 
— as  in  the  axilla ;  and  there  a  second  tumour,  in  all  respects  like  to 
the  first,  but  often  of  more  rapid  growth,  and  more  distressful  in  its 
symptoms,  begins  to  form.    Or  this  may  take  place  with  few  or  none  of 
these  premonitory  symptoms  ;  without  cord  or  kernel  in  the  intervening 
space.    This  extension  by  the  lymphatics  is  due,  as  already  noticed, 
either  to  the  absorption  of  a  cancerous  fluid  or  cell  elements,  which 
being  carried  along  the  lymphatics,  lodge  in  the  glands,  and  these  esta- 
blish a  cancerous  formation,  or  to  the  lymphatic  vessels  becoming  diseased, 
and  their  elementary  structures  developing  by  connective  tissue  anasto- 
moses into  cancerous  formations.    Oedema  now  occurs  in  the  limb,  whose 
lymphatics  have  been  thus  obstructed,  and  the  swelling  may  be  great. 
Pain  is  constant,  severe,  and  sometimes  excruciating.     So  much  so, 
that  often  the  patient's  attention  is  entirely  diverted  from  the  original 
malady,  and  fixed  on  the  part  which  has  become  so  swoln  and  painful. 
The  cachectic  state  of  system  becomes  more  and  more  aggravated ;  sleep 
is  gone ;  appetite  fails  ;  emaciation  is  great,  and  still  increasing ;  the 
sallow,  wan,  cadaverous  expression  of  face  becomes  more  marked ;  the 
whole  frame  grows  bloodless ;  a  malignant  hectic,  as  it  may  be  termed, 
is  established ;  and  life  is  gradually  exhausted,  in  much  misery.  In 
such  cases  cancer  will  very  frequently  be  found  developed  in  internal 
organs,  as  the  liver  and  lungs — due  it  has  been  supposed  to  a  cancerous 
absorption  through  the  medium  of  either  the  venous  or  lymphatic  systems. 
In  the  former  case,  it  is  supposed  that  cancerous  developments,  forming 
within  the  veins  connected  with  a  tumour  situated  externally,  are  carried 
hence  by  the  circulation  and  lodge  elsewhere  ;  or,  according  to  the  other 
hypothesis,  a  cancerous  lymph  is  poured  from  the  lymphatic  into  the 
general  circulation  to  produce  a  like  contamination.    The  fact,  however, 
that  the  liver  frequently  becomes  afTected  in  cases  of  cancer  of  the  breast, 
while  the  lungs,  which  are  more  directly  in  the  course  of  the  vascular 

Fig.  70,  Cancerous  ulcer  from  the  scalp. 
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and  lympliatic  circulation,  remain  unaflfected,  makes  it  probable  that  the 
infection  occurs  through  the  medium  of  the  absorbed  juices  of  the  cancer 
groAvth,  rather  than  by  detached  cells  or  masses  entering  the  circulation. 
Sometimes  the  fatal  issue  is  accelerated  by  the  accession  of  an  internal 
disorder,  structurally  unconnected  with  the  cancer.  In  cancer  of  the 
mamma,  for  example,  pleurisy  with  effusion  is  often  the  immediate  cause 
of  death. 

The  period  of  lymphatic  invasion  varies.  Sometimes  it  begins  at  a 
very  early  stage  of  the  primary  tumour.  In  other  cases,  months  and 
ahnost  years  may  have  elapsed,  without  as  yet  any  affection  of  the 
lymphatics  being  apparent ;  but  this  is  as  the  exception  to  the  general 
rule.  It  is  seldom  that  the  stage  of  cancer  has  been  of  long  duration, 
without  secondary  lymphatic  formation  having  been  at  least  apparent ; 
the  ganglia,  which  seemed  to  remain  sound  during  the  occult  stage,  soon 
(living  way  when  the  open  condition  has  been  established.  Sometimes 
the  secondary  lymphatic  tumour  is  not  scirrhous,  but  medullary. 

During  the  cancerous  progress,  a  peculiar  fragility  of  the  skeleton 
is  liable  to  occur ;  untowardly  complicating  the  case.  On  some  slight 
exertion,  as  turning  in  bed,  waUdng  across  the  room,  or  rising  up  sud- 
denly— or  in  consequence  of  some  slight  injury,  by  blow  or  fall— a  bone 
breaks.  The  patient  becomes  bedridden  in  consequence;  by  confine- 
ment the  cachexy  is  increased ;  and  the  fatal  issue  is  accelerated.  Some- 
times the  bone  unites  in  the  ordinary  way,  by  caUus,  under  the  ordi- 
nary treatment ;  and  the  patient  temporarUy  recovers  from  the  compli- 
cation. Sometimes  there  is  no  union  at  all.  Perhaps,  more  frequently, 
there  is  a  reproductive  effort,  but  not  of  caUus ;  a  depraved  formation 
takes  place  ;  and,  at  the  site  of  the  fractui-e,  a  cancerous  mass  is  soon 
developed,  either  newly,  or  fcom  a  cancerous  nodule  which  had  previously 
existed,  and  which,  by  attenuating  the  bone,  rendered  it  thus  predisposed 
to  fracture  at  this  spot. 

This  disease  has  been  supposed  contagious  ;  but  the  evidence  on  this 
subject  is  very  unsatisfactory.  That  it  is  hereditary,  and  often  trans- 
mitted from  parent  to  child,  there  seems  little  room  to  doubt ;  such  taint 
constituting  a  predisposing  cause.  The  exciting  cause  may  be  injury,  or 
stimulation  of  a  part,  in  a  system  previously  depraved ;  and  with,  or 
without,  the  previous  existence  of  other  tumour. 

Treatment. — It  is  hopeless,  and  worse  than  useless,  to  attempt  dis- 
cussion of  scirrhus.  The  tumour  wiU  only  have  its  energies  further 
roused,  and  proceed  more  rapidly  to  its  fatal  issue.  Besides,  valuable 
time  will  have  been  sadly  mis-spent,  and  opportunity  lost  of  affording 
the  most  favourable  chance  of  cure— by  timely  extirpation.  Leeching, 
lest,  and  the  application  of  cold,  may  palliate  the  symptoms,  and  retard 
the  growth ;  yet  they  do  nothing  towards  actual  cure ;  and  are  reprehen- 
sible as  consumers  of  valuable  time.  But,  as  formerly  stated,  benefit 
occasionally  results  from  discussion  of  the  common  products  of  the  sub- 
inilammatory  process,  wliich  may  have  taken  place  around,  and  on  whicli 
much  of  the  apparent  bulk  of  the  tumour  may  depend.  Let  this  attempt, 
however,  be  cautiously  conducted ;  on  the  one  hand,  so  as  to  avoid  the 
ibsorntion  of  the  cancerous  formation;  on  the  other,  lest  excitement 
ensue,  with  increase  of  the  formative  effort,  whetlier  in  or  around  the 
3our ;  as  from  either  of  these  extremes  nothing  but  harm  can  follow. 
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If  it  be  true  that  the  elementary  cells  of  such  growths  are  capable  of 
insidiously  developing  themselves  in  surrounding  textures,  without  mani- 
festing their  presence  by  any  change  recognisable  by  the  eye  or  touch, 
it  becomes  very  plain  how  perilous  must  be  the  induction  of  any  excite- 
ment by  stimulation,  in  any  way,  or  with  whatever  object  in  view;  the 
cells  are  ah-eady  multiplying,  perhaps  in  considerable  numbers,  within  the 
connective  tissue  elements,  even  to  a  considerable  distance  from  the  main 
tumour ;  and,  on  the  removal  of  that,  even  by  wide  incision,  new  develop- 
ment may  quickly  form  from  these  structural  elements  to  take  its  place. 
This  pathological  inference  would  seem  to  be  favoured  by  the  clinical  fact, 
that  after  removal  of  scirrhus  by  operation,  especially  from  the  breast,  the 
usual  mode  of  return,  at  the  original  site,  is  not  by  the  formation  of  a 
single  tumour  as  before  ;  but  by  the  appearance  of  numerous,  small,  stony, 
and  painful  kernels,  so  superficial  as  to  seem  integumentary  ;  after  a 
time  uniting  to  form  a  confluent  mass,  which  ulcerates  and  otherwise 
advances  untowardly,  in  the  ordinary  way.  At  the  same  time,  the  pro- 
posal that  the  microscope  should  be  a 
constant  portion  of  the  surgeon's  arma- 
mentarium in  the  operating  theatre,  when 
a  tumour  is  the  subject  of  operation,  re- 
ceives no  support  from  carefully  con- 
ducted pathological  research  ;  for  the 
extension  of  the  morbid  cell  multiplica- 
tion of  a  cancerous  type  within  the  con- 
nective tissue  does  not  necessarily  affect 
equally  the  general  surface  of  the  wound, 
but  extends  preferentially  along  the 
minute  lymphatics,  the  neurilemma  of 
nerves,  and  in  the  connective  tissue  ele- 
ments which  exist  around  blood-vessels, 
in  muscular  sheaths,  and  witliin  the  tex- 
tures of  muscles  —  requiring  too  care- 
fully conducted  research  and  time  to  demonstrate  their  presence. 

Of  late,  attempts  have  been  made  to  effect  a  cure  by  means  of  com- 
pression, steadily  and  uniformly  applied.  Arnott's  apparatus  accomplishes 
the  maintenance  of  such  pressure  very  admirably,  and,  as  already  stated, 
may  diminish  general  bulk  by  absorption  of  the  ordinary  inflammatory 
products.  It  may  also  retard  the  growth  of  the  tumour  itself ;  but  in 
few  cases,  if  any,  may  actual  cure  be  looked  for.  If  employed  so  as  to 
excite  formative  action  in  the  part,  or  extension  of  the  disease,  or  adliesion 
of  the  mass  to  surrounding  parts  of  importance,  wMch  cannot  afterwards 
be  removed  along  with  the  tumours,  harm  must  ensue,  as  above  shewn. 

Eubbing  the  part  may  diminish  bulk,  in  the  same  way  as  pressure ; 
but,  in  other  respects,  is  obviously  not  so  safe  an  application.  That  a 
scirrhous  or  other  malignant  gi-owth  should  be  dispelled  and  cured  by 
systematic  rubbing,  is  of  course  altogether  visionary — or  worse. 

Congelation  of  the  affected  part,  by  means  of  pounded  ice  and  salt,  often 

Fig.  71.  Scin-hus  ;  secoiidaiy.  An  example  of  the  numerous  nodulated  tumours, 
which  often  form  in  the  cicatrix  of  the  former  growth.  One  is  ulcerated,  in  the  site 
of  the  mammilla. 


Fig.  71. 
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has  the  effect  of  alleviating  the  symptoms,  if  not  arresting  the  growth  of 
the  disease.  Under  its  use  I  have  repeatedly  seen  the  angry  cancer 
calm  down,  cease  to  extend,  and  even  temporarily  cicatrize.  The  appli- 
cation need  not  he  continuous,  or  at  all  severe ;  only  occasional,  and 
regulated  very  much  hy  the  feelings  of  the  patient. 

Is  there  a  specific  for  cancer  ?  is  a  question  which  we  need  not  hesi- 
tate to  answer  with  a  decided  negative.  Many  have  been  declared,  and 
many  have  been  tried  as  such  ;  yet  all  with  one  issue — failure.  Some, 
comparatively  harmless,  failing  in  the  main  object,  yet  may  have  palliated 
suffering,  and  even  somewhat  delayed  advancement.  While  others,  of  a 
stimulant  nature,  favoured  the  tumour's  increase,  bore  further  dow^n  the 
system,  and  rendered  death  both  more  early  and  more  wretched. 

The  only  chance  of  cure  is  by  direct,  early,  and  thorough  removal  of 
the  morbid  structure ;  and  this  may  be  effected  either  by  caustic  or  by 
incision.  The  actual  cautery  has  been  employed  with  this  view ;  but 
is  now  in  most  cases  laid  aside.  Potential  cauteries — potassa  fusa, 
mineral  acids,  chloride  of  zinc,  arsenic — have  held  their  place  longer, 
and  with  a  better  prospect  of  continuance  of  tenure.  The  best  mode  of 
applying  them  is  with  incision.  The  skin  having  been  removed  by 
Icnife  or  caustic  if  necessary,  the  chloride  of  zinc,  or  strong  acid,  as  it 
may  be,  is  applied  freely,  so  as  to  produce  a  slough.  Ere  this  has  begun 
to  separate,  it  is  incised  at  various  points  so  deeply  as  merely  to  exj)ose  the 
living  texture  beneath  ;  and  through  these  incisions  the  caustic  is  again 
applied,  so  as  to  produce  a  second  slough,  which,  having  been  incised  in 
its  turn,  becomes  the  medium  of  transmitting  the  third  dose  of  caustic  to 
a  fresh  layer  of  the  diseased  mass  beneath ;  and  so  on,  until  there  is 
reason  to  believe  that  the  whole  of  this  has  been  destroyed — converted 
into  eschar.  Separation  of  this  is  then  awaited,  and  when  it  has  taken 
place  the  remaining  sore  is  treated  according  as  its  condition  may  require, 
with  a  view  to  healing.  By  some,  cakes  of  saffron  soaked  in  monohy- 
drated  sulphuric  acid  (Velpeau),  or  charcoal  powder,  or  sawdust,  formed 
into  a  magma  with  the  same  agent  (Eicord,  Syme),  have  been  applied 
with  considerable  success  to  effect  the  destruction  of  the  cancerous  mass. 
If  employed,  the  parts  around  must  be  protected  either  with  a  thick 
layer  of  soap-plaster,  or  with  a  thick  shield  of  gutta  percha,  moulded  to 
the  part,  with  an  aperture  corresponding  to  the  size  and  site  of  the  tumour 
to  be  destroyed. 

The  advantages  of  tlais  mode  of  removal  are,  that  it  is  to  some  patients 
less  formidable  than  the  use  of  the  knife ;  sometimes,  too,  it  is  compara- 
tively void  of  pain  ;  besides,  there  is  no  loss  of  blood,  and  the  shock  to 
the  system  is  sometimes  but  slight — the  patient  walking  about,  and  so 
maintaining  the  general  health  apparently  unaffected  ;  and  by  the  contrac- 
tion of  the  growing  eschar,  outlying  points  of  the  tumour — as  glands — 
may  be  gradually  drawn  from  their  distant  dangerous  localities,  to  be 
acted  on  safely  by  the  caustic  in  the  latter  stages  of  its  use.  The  disad- 
vantages, on  the  other  hand,  are  the  uncertainty  of  the  caustic's  range,  the 
prolongation  of  the  act  of  removal,  and  the  risk  of  causing  an  acute 
development  of  cancer  in  the  connective  tissue  elements  all  around. 

Such  cauterization,  however,  may  very  properly  be  had  recoiu-se  to 
when  the  patient  refuses  the  knife,  or  when  tlio  bearings  of  the  tumour  or 
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tumours  are  such  as  would  bring  tlio  knife  unpleasantly  near  to  important 
pai-ts.  It  may  also  be  used  sometimes  as  an  auxiliary,  when  the  Imife 
has  taken  away  as  much  as  it  can,  and  a  suspected  portion  yet  remains, 
inaccessible  to  its  edge  ;  or  when  the  disease  returns  in  the  wound  before 
cicatrization  is  complete. 

On  the  whole,  however,  we  incHne  to  believe  that  excision  is  the  pre- 
ferable mode  of  removal,  in  the  majority  of  cases  ;  by  a  free,  cautious, 
and  wide  dissection.  Care  being  taken,  that  not  only  the  whole  of  the 
morbid  structure  is  taken  away,  but  also  that  a  border  of  apparently  sound 
texture  goes  with  it ;  in  order,  if  possible,  to  make  sure  that  none  of  the 
textures*LLkely  to  contain  the  germs  of  the  disease  are  left  behind.  In 
regard  to  such  dissection,  it  is  useful  to  remember,  that  dense  fibrous 
tis°sue  resists  the  invasion  of  scirrlius  longer  than  any  other ;  and 
that,  consequently,  the  incisions  need  be  less  free  beyond  that  tissue, 
even  where  it  is  partially  incorporated  with  the  tumoui-.  But  yet,  in  all 
cases,  the  propriety  is  obvious  of  approaching  error  on  the  safer  side; 
rather  sacrificing  texture  unnecessarily,  than  encountering  the  risk  of 
leaving  a  nucleus  of  reproduction  behind. 

Some,  taking  an  abstract  view  of  the  subject,  entertain  a  question  as 
to  the  expediency  of  operating  at  all  in  cases  of  scirrhus  ;  inclining  to 
regard  the  affection  as  wholly  constitutional,  and  not  to  be  eradicated,  or 
even  restrained,  by  removal  of  only  a  local  manifestation.  This  view  we 
do  not  propose  to  consider ;  but,  with  the  majority  of  the  profession, 
granting  that  the  disease  is  constitutional  as  well  as  local,  and  that  in 
most  cases  it  shews  as  much  of  the  former  as  of  the  latter  character ; 
granting  that  very  many  cases  occur — doubtless  the  majority — in  which 
operation  is  inexpedient ;  and  granting  that  in  all  cases,  looking  to  the 
constitutional  vice,  we  can  never  be  certain  of  immunity  from  return,  and 
must  invariably  issue  a  guarded  prognosis  accordingly  : — still  we  are  of 
opinion,  that  there  are  cases,  not  seldom  presenting  themselves  to  the 
surgeon  in  extensive  practice,  in  which  it  is  his  bounden  duty,  by  opera- 
tion, to  afford  his  patient  the  chance  either  of  a  definite  and  radical  cure, 
or  at  least  of  a  postponement  and  palliation  of  the  malady.  Such  cases 
are  those  in  which  the  tumour  is  yet  small,  and  comparatively  circum- 
scribed ;  the  lymphatics  unchanged,  either  in  the  immediate  vicinity  or 
at  a  distance ;  the  integuments  and  muscles  free  from  incorporation ;  the 
patient  neither  young  nor  very  far  advanced  in  years ;  and  the  cachexy 
as  yet  but  little  indicated,  if  at  all.  On  the  other  hand,  affection  of  the 
lymphatics,  already  begun,  even  though  to  no  great  extent,  contra-indi- 
cates  operation ;  for,  according  to  experience,  reproduction  is  almost  sure 
to  follow,  even  when  the  surgeon  is  certain  that  not  only  the  tumour 
itself,  but  the  adjoining  changed  structure  as  well,  lymphatic  or  not,  has 
been  thoroughly  taken  away.  Incorporated  sldn  and  muscle  can  be  re- 
moved, by  wide  and  free  incision ;  yet,  in  such  cases,  it  is  often  difficult, 
if  not  impossible,  to  say  that  what  is  left  is  sound,  free  from  lodgment  of 
the  materies  morbi  already  in  its  texture ;  and,  in  these  circumstances, 
experience  again  gives  unfavourable  testimony  as  to  the  ultimate  result. 
In  the  very  old,  a  scirrhus  may  exist  for  years,  in  a  latent  or  indolent 
condition ;  still  occult,  and  still  of  small  size  and  circumscribed  ;  the  seat 
of  little  uneasiness,  and  attended  with  but  little  disorder  of  the  system  ; 
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indeed  the  patient  may  die,  ultimately,  of  disease  to  all  appearance  totally 
unconnected  with  the  scirrhus.  Under  such  circumstances,  operation  is 
withheld ;  the  tumour  is  left  undisturbed,  and  guarded  carefully  from 
excitement.  But  while  thus,  in  the  patient  of  seventy,  the  progress  of 
the  tumour  is  slow,  and  the  indications  of  cachexy  weak  or  apparently 
absent — the  opposite  obtains  in  regard  to  the  patient  of  forty,  or  less. 
And  when,  at  such  age,  a  tumour  is  advancing  rapidly,  with  a  marked 
cachexy  at  the  same  time  consuming  the  general  frame,  it  is  prudent  to 
abstain  from  the  knife,  even  though  the  lymphatic  system  seems  as  yet 
wholly  iminvolvedj  for,  in  such  cases,  besides  the  possibility  of  con- 
current internal  cancerous  complication,  the  probability  of  return  is  ex- 
tremely great ;  the  disease  being  not  delayed  by  the  operation,  but  truly 
undergoing  exacerbation.  And  thus  we  see,  that  extreme  activity  of  the 
disease  in  the  comparatively  young,  and  extreme  indolence  of  it  in  the 
aged,  both  alike  contra-indicate  operation.  It  may  also  be  observed,  that, 
cceteris  paribus^  return  is  more  probable  in  the  case  of  the  open  tumour, 
than  of  the  occult. 

In  those  cases  in  which  there  is  freeness  of  integument,  and  laxity  of 
all  the  surrounding  textures,  it  is  well  to  conduct  the  incisions  and  sub- 
sequent treatment  so  as  to  favour  adhesion  of  the  wound,  and  mobihty  of 
the  cicatrix  ;  for  such  a  state  of  matters  is  found  favourable  to  immunity 
from  return ;  while  tedious  suppuration  and  granulation,  resulting  in  a 
tight,  firm,  adherent  cicatrix,  strained  by  each  movement  of  the  part, 
have  an  opposite  tendency.  All  irritation  of  the  cicatrix,  of  whatever 
kind,  should  of  course  be  carefully  avoided. 

An  important  question  arises,  whether,  after  thorough  removal  of  the 
apparent  local  disease,  by  operation,  we  have  any  means  of  staying,  or 
altogether  removing,  the  constitutional  vice ;  and  so  securing  a  per- 
manent cure,  by  immunity  from  return.  It  is  to  be  feared  that  this  can 
as  yet  only  be  answered  in  the  negative.  Conium  has  long  enjoyed  a 
certain  reputation  as  possessed  of  such  a  virtue  ;  and  by  some  surgeons, 
it  is  trusted  in,  and  administered  accordingly.  A  tonic  system  of  general 
treatment — preceded,  if  need  be,  by  alteratives — is  indicated,  to  assist  in 
prevention  or  arrest  of  the  cachexy's  development ;  and  the  preparations 
of  iron  are  usually  found  suitable.  Arsenic,  too,  may  be  of  service,  in 
this  way  ;  though  not  as  a  specific. 

When  return  has  occurred,  under  what  were  supposed  favourable 
circumstances,  there  may  come  to  be.  a  question  as  to  the  expediency  of 
further  operation.  If  the  return  be  in  the  usual  manner,^ with  ulceration 
and  tumour  of  the  cicatrix,  numerous  superficial  nodules  around,  and 
obvious  involvement  of  the  lymphatics,  no  good  can  result  fi-om  further 
interference  by  the  knife.  But  if  the  return  be  by  an  occult,  small,  and 
limited  tumour,  as  sometimes  happens,  and  if  the  general  system  be  yet 
comparatively  sound — then  by  a  second,  and  if  possible  still  more  careful 
and  complete  operation,  the  remaining  chance,  slight  though  it  must  be 
regarded,  ought  certainly  to  be  afi'orded — especially  if  requested  by  the 
patient. 

In  the  truly  hopeless  cases,  we  content  ourselves  with  palliation.  A 
rigidly  spare  regimen  will  be  fbimd  to  do  no  good  by  delaying  the 
tumour's  growth,  while  it  does  much  harm  by  favouring  the  cachexy's 
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inroad  on  the  general  frame  ;  tlie  diet  should  be  simple  and  non-stimulant, 
yet  nutritive,  and  rather  full  than  otherwise.  By  opium  and  other  ano- 
dynes, exhibited  internally,  sleep  is  procured,  and  pain  of  the  part  and 
neighbourhood  allayed.  No  stimulants  are  applied  to  the  tumom- ;  on 
the  contrary,  all  such  are  carefully  avoided  ;  it  is  our  object  locally  to 
soothe ;  and,  for  this  purpose,  opium,  belladonna,  conium,  may  be  em- 
ployed in  the  form  of  epithem.  In  the  ulcerated  state,  much  relief  is 
often  experienced  from  the  frequent,  or  even  constant,  use  of  a  plain  and 
light  hemlock  poultice.  Foetor  is  corrected  by  the  occasional  application 
of  solutions  of  the  chlorurets,  or  other  disinfectants,  and  by  strict  attention 
to  cleanliness.  The  part  and  its  vicinity  should  be  kept  as  much  as 
possible  in  a  state  of  rest.  Local  warmth,  by  some  soft  article  of  clothing, 
as  wool  or  fur,  is  also  expedient.  All  friction,  with  or  without  stimulant 
embrocations,  is  in  the  highest  degree  pernicious.  "Were  the  disease 
merely  local,  pressure  might  perhaps  be  cautiously  conducted,  so  as  to 
arrest  development  of  the  part,  or  even  to  obtain  a  partial  decrease  ;  but, 
as  it  is,  malignant  formation  and  increase  elsewhere,  probably  in  an  in- 
ternal organ,  would  in  all  likelihood  be  the  result  of  temporary  obstruc- 
tion at  the  original  site  of  development.  And  besides,  ulceration,  by 
over-excitement,  is  the  usual  local  effect  of  pressure  on  such  tumours, 
even  when  most  carefully  employed. 

Operation,  even  in  the  most  hopeless  cases,  may  sometimes  be  deemed 
expedient,  as  a  mere  palliative.  When  there  is  a  large  and  ghastly  sore 
— as  of  the  mamma — ^pouring  out  much  foetid  ichorous  discharge,  and  the 
seat  of  constant  agonising  pain,  conversion  of  the  foetid  and  painful  ulcer 
into  a  comparatively  simple  wound  may,  for  a  time,  afford  very  marked 
reHef  The  ulcerated  part  is  taken  away  by  rapid  dissection ;  the  bleeding 
points  are  secured ;  the  wound  is  left  to  suppurate,  under  simple  water- 
dressing  ;  no  stimuli  are  applied ;  it  is  seldom  that  coaptation  by  suture 
is  practicable,  and  under  the  circumstances  it  is  scarcely  expedient ;  the 
wound  contracts,  and  may  even  heal  for  a  time.  Or,  again,  to  avoid 
the  loss  of  blood,  which  can  scarcely  be  prevented  in  operations  under- 
taken under  such  circumstances,  caustic  may  be  employed,  the  patient 
being  placed  under  the  influence  of  chloroform  or  opiates,  while  the 
caustic  is  in  operation.  In  any  case  degeneration  ultimately  returns,  and 
its  advance  is  again  rapid  and  untoward ;  but,  during  the  interval,  the 
patient  may  have  been  privileged  to  enjoy  much  comparative  ease  and 
comfort.  In  those  cases,  however — and  they  are  the  majority — in  which 
the  exhausting  shock  of  an  operation,  acting  on  the  system,  will  more 
than  overbalance  the  contemplated  benefit  to  the  part,  operation  is  alto- 
gether to  be  abstained  from. 

2.  Epithelioma,  Epithelial  Cancer,  Cancroid,  is  more  analogous  in 
structure,  and  less  malignant  in  tendency,  than  any  of  the  other  cancerous 
formations.  Microscopically  it  is  found  to  consist  mainly  of  epidermic  or 
epithelial  cells,  but  little  removed  in  character  from  those  which  are  primary 
and  nomal,  but  arranged  very  differently ;  not  merely  clothing  the  sur- 
faces to  which  they  belong,  but,  besides  copiously  investing  the  enlarged 
papillce  of  the  cutis,  being  rolled  into  masses,  or  balls,  and  also  impli- 
catmg,  like  other  cancerous  products,  the  adjacent  and  deeper  textures. 
It  occurs  in  connection  with  skin  and  mucous  membrane  ;  often  where 
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the  two  unite — as  in  the  prolabium.  Sometimes  it  occurs  in  cicatricial 
tissue.  Its  most  frequent  sites  may  be  said  to  be  the  cheeks,  lips,  tongue, 
hands,  penis,  scrotum,  and  anus. 

It  may  begin  as  a  warty  elevation ;  or  may  early  ulcerate.  Not 
seldom  it  supervenes  on  warts,  or  other  cutaneous  hypertrophy,  previously 
simple.  In  the  occult  condition,  growth  is  by  no  means  rapid ;  but  wlien 
softening  and  ulceration  have  taken  place,  the  sore,  assuming  the  ordi- 
nary characters  of  cancer,  may  extend  quickly  as  to  botli  surface  and 
depth.  Often  sprouting  eminences  appear  on  the  surface,  and  endure  for 
a  while ;  and  sometimes  even  more  successful  efforts  are  made  at  repah, 
in  temjjorary  cicatrization  of  at  least  a  part  of  the  sore — the  cicatrix 
always  tlain,  vascular,  tense,  and  obviously  most  fragile.  When  the  ulcer- 
ation takes  fairly  to  a  deep 
and  downward  course,  tex- 
ture after  textme,  bone  not 
excepted,  gives  way,  steadily 
consumed  as  by  a  phage- 
d£Ena.  The  lymphatics  are 
early  involved,  manifesting 
the  ordinary  characteristics 
of  cancerous  infection,  but 
containing  cell-structures  of 
the  epithelial  type  ;  yet  the 
disease  is  not  Hable  to  ex- 
tension by  reproduction  in 
internal  and  distant  parts — 
so  common  in  scirrlaus  and 
cephaloma.  Cachexy,  too, 
is  slower  in  declaring  itself; 
and  the  whole  coui-se  and 
character  of  the  malady  are 
mild  and  chronic,  when  con- 
trasted with  those  of  its 
fellows.  Its  origin  may 
often  be  traced  to  irritation  or  injury ;  the  use  of  a  short  hot  pipe 
causing  it  in  the  lip,  the  irritation  of  soot  exciting  it  in  the  scrotum — 
for  example. 

What  is  termed  Villous  Cancer  may  be  practically  considered  as 
little  else  than  a  variety  of  epithelioma,  occurring  on  mucous  surfaces, 
such  as  of  the  bladder  and  intestines. 

There  are,  however,  structurally  two  forms  of  the  affection.  In  one, 
the  so-called  villi  consist  of  the  fibrous  or  muscular  textures  which  nor- 
mally exist  beneath  the  mucous  membrane,  but  which,  more  or  less 
broken  up  by  the  cancerous  formations,  remain  attached,  and  hang  floccu- 
lently  from  the  ulcerating  surface.  In  the  other,  dendritic  villous  pro- 
cesses, consisting  of  a  delicate  investing  structureless  membrane  enclosing 
crowds  of  corpuscles — each  villus  supplied  with  a  gigantic  capillary  loop — 
hang  like  plush  from  the  siirface  of  the  altered  mucous  surface.    In  some 

Fig.  72.  Epitlielial  caiicor  of  tlic  lii).    At  the  upi)er  part,  the  angular  mai'gins 
rather  too  formal,  as  if  done  by  a  knife. 
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instances  these  nuclear  developments  invade  only  the  submicons  tissue  ; 
iS  oXl  1  muscular  tissue  is  involved.  They  are,  however,  rarely 
"n^ected  with  any  actual  tumour.    They  produce  usuaUy  fatal  results 

1^:L^^S"^nciple  of —-early  a.^ 

free  removal  of  the  affected  parts;  ^d  this  may  ^«  "  ^Ss  a 
caustic  as  circumstances  may  determine.  When  the  lymphatics  are 
atf  cted  beyond  the  reach  of  either  of  these  destroying  agents,  it  is  wise 
"in  Lm  all  active  interference  ;  imless,  indeed,  -th  a  view  ^^^^^^ 
merely  temporary  and  palliative  rcsult^as  m  the  case  of  the  tongue 
The  patient  may  esteem  it  a  great  boon  to  be  rid,  even  for  a  time,  ot  the 
painful  mass,  with  its  foetid  and  loathsome  discharge. 

3  Medullary  Cancer.— The  Encephaloid,  or  Cerebriform  Tumour, 
the  Medullary  Sarcoma,  the  Cephaloma.  There  are  other  synonyms, 
but  these  are  the  most  frequently  employed ;  terms  originating  m  the 
likeness  (to  the  naked  eye)  which  the  morbid  product  bears  to  the  brain, 
in  colour,  texture,  and  consistence.  The  tumour  may  be  from  the 
first  of  this  kind ;  or  a  growth,  originally  simple,  may  have  degenerated 
and  assumed  the  medullary  character.    And  it  is  to  be  remembered,  that 


Fig.  73. 


Fig.  74. 


when  any  tumour  does  degenerate  into  malignancy,  it  is  generally  the 
medullary  structure  and  character  which  it  assumes. 

This  tumour  is  highly  vascular ;  supplied  and  intersected  by  large 
veins ;  and  also  not  without  its  arterial  nourishment.  In  this  respect, 
indeed,  all  the  mahgnant  formations  differ  prominently  from  the  benign. 
And  in  regard  to  tumours  in  general,  there  is  good  reason  to  beheve,  that 
the  less  the  succulence  and  vascularity,  not  only  the  less  rapid  is  the 
growth,  but  the  less  marked  is  the  tendency  to  degenerate. 

Section  of  a  medullary  mass  displays  a  consistence,  colour,  and  general 
aspect  of  structure  somewhat  like  that  of  brain  ;  its  vascularity  is  shewn 
by  the  open  mouths  of  large  veins,  and  other  arborescent  vessels. 
Pressure  gives  a  large  amount  of  the  characteristic  "  cancer-juice."  The 
arrangement  of  the  morbid  mass  is  generally  even  and  smooth.  Micro- 


Fig.  73.  Meilullai-y  tumour  licueath  the  niauima  ;  n,  the  tumour  ;  h,  tho  maunua. 
Fig.  74.  Euc(![)haloi(l  tumour  ;  of  especially  evil  :iiicn  ;  at  the  lower  part,  bloody 
extravasation  cxtcn.sivc. 
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scopically,  it  is  found  to  consist  of  cells  similar  to  those  of  the  hard 
cancer ;  but  usually  much  more  numerous,  more  loosely  packed,  and 
contained  in  a  stroma  more  copious  as  well  as  less  fibrous  and  firm. 
Hence  the  soft  and  yielding  character  of  the  growth.  The  cells  may 
have  every  grade  of  development,  from  the  earliest  and  youngest,  to  the 
retrograde  condition.  Sometimes  the  mass  is  found  mainly  to  consist  of 
cells  remai'kably  elongated  and  caudate. 

Sometimes  it  is  surrounded  by  a  cyst ;  if  so,  this  is  usually  imperfect, 
at  one  or  more  points,  and  there  the  tumour  has  plainly  increased  more 
rapidly  than  elsewhere.  More  frequently  there  is  no  envelope ;  the  sur- 
rounding textures  having  not  been  pushed  aside,  but  involved  in  the 
structural  change.  It  is  not  unusual,  indeed,  to  find  one  or  more  dense 
fibrous  bands  intersecting  the  mass  ;  but  these  are  not  to  be  regarded  as 
a  part  of  the  original  tumour ;  they  are  accidental,  and  owe  their  exist- 
ence to  the  approach  and  union  of  two  or  more  medullary  masses, 
between  which  a  part  of  the  original  textures,  much  condensed,  still 
remains  free  from  the  medullary  change.  At  first  the  mass  is  homogeneous. 
But  after  a  time  fatty  degenerative  softening  occurs,  at  one  or  more 
points  ;  and  there  the  consistence  and  colour  resemble  somewhat  those 
of  cream ;  not  unfrequently,  however,  of  a  much  darker  hue,  by  admix- 
ture of  blood.  Blood  also  is  often  found  in  bulk,  not  fluid,  but  coagulated  ; 
and  sometimes  it  is  infiltrated  difiusely  throughout  the  morbid  structure — 
signs  always  of  evil  omen,  indicative  of  much  malignancy,  and  an  almost 
certain  return. 

In  tumours  of  any  considerable  duration,  cavities  may  always  be 
expected,  more  or  less  numerous.  They  are  of  two  kinds  ;  mere  spaces, 
formed  by  softening  of  the  medullary  substance,  and  occupied  by  this 
softened  matter  variously  mixed  with  blood ;  or  true  cysts,  lined  by  a 
secreting  membrane,  and  filled  with  blood  or  with  dark  fluid,  or  with 
soft  medullary  matter.  When  the  latter  are  found,  the  probability  is  that 
the  tumour  has  been  originally  of  the  simply  cystic  kind ;  that  it  has 
degenerated ;  and  that  these  cysts  are  remains  of  the  original  and  non- 
malignant  structure,  not  yet  annihilated.  In  other  words,  it  is  believed 
that  cysts  lined  by  a  secreting  membrane  do  not  enter  into  the  original 
structure  of  medullary  cancer. 

So  long  as  the  tumour  is  invested  by  the  integument,  entire,  it  is 
said  to  be  occult ;  when  the  skin  has  given  way,  and  the  morbid  structure 
consequently  comes  to  be  exposed,  it  is  said  to  be  in  the  open  state. 
This  opening  is  efiected  by  ulceration  of  the  skin,  or  other  intervening 
texture,  at  the  most  prominent  point  of  the  swelling.  In  consequence  of 
the  elasticity  of  the  morbid  structure,  a  projection  of  the  mass  immediately 
takes  place ;  and  this  is  increased  by  rapid  growth  at  this  point,  where 
resistance  has  been  removed.  A  fungus  is  speedily  established ;  of  much 
the  same  texture  as  the  general  tumour ;  but  softer,  and  darker  in  colour, 
in  consequence  of  atmospheric  influence  and  admixture  with  extravasated 
blood.  The  surrounding  integuments  are  without  reparative  effort ; 
ulceration  extends  in  them ;  and  a  foetid,  bloody,  thin  fluid  is  profusely 
discharged.  Sometimes  the  fungus  sloughs,  or  crumbles  away  by  soften- 
ing and  disintegration  ;  it  is,  however,  quickly  reproduced.  Not  unfre- 
quently, a  blood-vessel,  probably  one  of  the  largo  veins,  is  opened  into  ; 
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and  profuse  hemorrhage  results,  of  a  dark  unwholesome  kind  ;  fearfully 
aggravating  tlie  prostration  of  system,  which  the  previous  state  of  the 
tumour  had  already  hegun. 

In  the  open  state,  the  nature  of  the  formation  is  sufficiently  plain ;  in 
the  occult,  diagnosis  is  not  always  easy  or  sm-e.  It  is  important,  there- 
fore, to  bo  aware  of  the  external  characters,  and  other  signs  of  the  exist- 
ence of  the  tumour,  from  even  its  earliest  formation.  Its  growth  is 
pecnhar — most  rapid ;  in  a  few  months,  or  even  weeks,  the  size  may 
have  become  truly  enormous ;  and  very  frequently  a  marked  increase, 
day  by  day,  may  be  observed.  A  fallacy,  however,  is  liable  to  occur  as 
to  this  point.  A  simple  tumour,  deeply  seated,  and  tightly  bound  by 
fibrous  investment,  may  simulate  some  of  the  characters  of  the  occult 
medullary  tumour  very  closely ;  the  surgeon,  in  doubt,  manipulates  it 
freely,  and,  for  some  time,  perhaps  daily ;  he  tMnks  he  observes  a  marked 
and  rapid  increase  of  size,  and  by  measurement  or  otherwise  he  may 
ascertain  that  such  is  actually  the  case.  This  last  sign  he  may  think 
conclusive,  as  to  the  medidlary  nature  of  the  tumour ;  and  he  may  take 
his  measm'es  of  treatment,  according  to  that  conviction.  And  yet,  had 
he  waited  for  a  few  days  more,  abstaining  the  meanwhile  from  further 
handling  of  the  part,  he  would  have  found  a  subsidence  of  the  increase 
in  bidk,  the  tumour  regaining  its  former  dimensions.  The  temporary 
enlargement  had  resulted  from  the  common  products  of  simple  inflam- 
matory change,  the  consequence  of  manipulation. 

The  skin  investing  the  tumour  is  generally  pale,  like  that  of  a  diseased 
and  chronic  articulation  ;  and  usually  shews  many  large  veins  coursing 
beneath  it.  Sometimes,  however,  the  skin  is  of  a  brownish  hue.  At 
first,  it  is  movable  on  the  tumour ;  afterwards  intimately  incorporated 
with  it.  The  growth  itself  is  not  circumscribed  and  movable,  as  the 
simple  formations,  but  fixed  and  diffused  into  the  surrounding  parts. 
To  the  touch  a  sense  of  great  elasticity  is  imparted  ;  different  from  the 
fluctuation  of  chronic  abscess,  and  different  also  from  the  semi-fluctuation 
which  the  fatty  tumour  exhibits,  yet  somewhat  resembling  both  ;  inso- 
much that  it  is  not  without  the  tactus  eruditus — as  well  as  attention  to 
other  signs — that  the  distinction  can  always  be  unerringly  made.  Occa- 
sionally, even  the  most  experienced  cannot  be  assured,  until  after  an 
exploratory  puncture.  Perhaps  they  expected  pus ;  but  nothing  save 
blood  escapes,  and  that  profusely ;  vascularity  and  elasticity  are  demon- 
strated, not  fluctuation.  Pain  is  almost  always  considerable ;  often 
severe  and  shooting.  In  some  cases,  it  is  at  first  absent ;  and  then  the 
tumour  is  usually  slow  of  growth ;  but  when  it  enlarges  in  the  ordinary 
manner,  as  it  soon  does,  the  pain  becomes  developed,  •  and  continues. 
The  patient  is  obviously  cachectic ;  and  bears  in  his  countenance  plain 
tokens  of  a  formidable  disease ;  the  features  are  shrunk  and  anxious,  the 
hue  is  sallow,  emaciation  is  begun,  the  functions  of  animal  life  are  all 
disturbed,  and  hectic  is  setting  in.  Wliile  scirrhus  is  comparatively 
limited  to  advanced  years,  this  disease  is  found  to  occur  more  frequently 
in  the  young ;  children  and  adolescents  are  the  ordinary  victims.  It  may 
occur  in  any  texture  ;  but  is  most  frequent  in  the  orbit,  testicle,  mamma, 
bones,  joints,  internal  viscera,  and  lymphatic  ganglia.  In  the  two  last 
situations,  the  formation  is  usually  of  a  secondary  character ;  that  is, 
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following  on  tho  appearance,  or  perhaps  the  removal  hy  operation,  of  a 
malignant  tumour  elsewhere.  For,  as  already  observed,  the  disease 
extends  not  only  by  contiguity,  involving  the  adjacent  tissues,  but  also 
remotely  by  the  lymphatics  ;  and  besides,  the  system  being  largely  and 
specially  involved — probably  as  the  original  part  of  the  malady — there  is 
the  same  predisposition  to  the  morbid  formation  in  one  part  as  in 
the  other  ;  and  often,  cotemporaneously  with  its  external  manifestations, 
the  disease  may  be  found  reproducing  itself,  copiously,  in  one  or  more  of 
the  internal  viscera.  Sometimes  the  veins  in  the  neighboui-hood  have 
been  found  filled  with  the  medullary  substance ;  but  whether  by  simple 
extension  of  the  tumour,  or  by  conveyance  of  part  of  its  substance,  may 
be  a  matter  of  doubt.  Pressure  on  veins  and  lymphatics  occasions  ttjdema 
of  the  parts  beneath  ;  compression  of  adjoining  nerves  creates  intense 
pain,  in  addition  to  that  which  already  existed  as  an  inherent  character- 
istic of  the  tumour.  At  first,  the  nervous  trunks  are  expanded  and 
stretched  over  the  growth ;  ultimately  they  are  involved  in  its  structure. 
Occasionally,  the  disease  has  been  found  to  extend  by  means  of  a  nervous 
trunk  j  a  tumour  growing  on  it,  at  some  distance  from  the  original  form- 
ation, and  precisely  of  the  same  character.  A  medullary  tumour  involv- 
ing the  sciatic  nerve,  for  example,  has  been  followed  by  a  growth  of  the 
same  kind  occurring  in  the  pophteal. 

It  is  plain  that  the  only  chance  of  cure  is  by  extirpation,  at  a  com- 
paratively early  period  ;  when  the  tumour  is  small,  not  deeply  or  widely 
connected,  the  glands  free,  and  the  system  making  but  little  show  of 
complaint.  The  dissection  must  be  carefully  and  leisurely  conducted, 
to  ensure  entire  removal  of  the  whole  diseased  structure ;  as  the  shghtest 
portion  left  will  certainly  cause  reproduction,  rapidly,  and  of  a  worse 
tumour  than  the  first.  Smart  hemorrhage  is  to  be  expected  ;  not  only 
from  arterial  branches,  increased  in  size  and  activity,  but  also  by  oozuig 
from  the  general  surface.  The  muscles  are  usually  of  a  pale  and  flabby 
character  ;  sometimes  at  certain  points,  near  the  tumour,  they  are  the  seat 
of  dark  discoloration,  as  if  by  infiltration  of  blood.  There  is  also  a  greater 
tendency  to  reactionary  hemorrhage,  than  after  simple  wounds. 

The  operation  having  been  suitably  performed,  the  question  of  prog- 
nosis arises,  as  regards  the  probability  of  retiu'n ;  a  question  always  of 
much  doubt  and  difficulty ;  and  never  to  be  answered  decidedly  in  the 
affirmative.  Such  a  tumour,  like  a  scrofulous  swelling  or  sore,  is  in  the 
great  majority  of  cases  to  be  viewed  not  as  a  disease  in  itself^  but  rather 
as  a  manifestation  of  a  constitutional  vice,  from  which  other  tumoirrs 
may  arise  of  a  similar  nature,  in  the  vicinity  of  the  first  formed,  or  else- 
where. In  both  cases  there  is  a  cachexy,  constituting  the  major  part  of 
the  evil.  That  of  scrofula  is  but  httle  amenable  to  treatment ;  the  malig- 
nant and  medullary  is  still  less  so.  And  unless  that  cachexy  be  removed 
— an  object  in  this  disease  unattainable — there  can  be  no  certain  immu- 
nity from  return.  Our  duty,  however,  is  very  plain;  to  operate,  carefully, 
in  those  cases  of  recent  and  limited  tumour,  the  circumstances  of  which 
seem  favourable  to  success  ;  to  refrain  from  operation  in  those  advanced 
cases,  where  not  only  deep  and  important  parts  ai-e  involved,  but 
where  both  the  lymphatic  and  general  systems  are  plainly  implicated, 
and  whore  consequently  reproduction  is  certain  ;  and  in  all  cases  to 
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express  our  prognosis  in  the  most  guarded  terms.  Perhaps  the  situa- 
tion most  favourable  to  non-return,  after  timeous  and  skilful  operation,  is 
the  testicle. 

Eeproduction  occurs  either  in  tlie  original  site  or  elsewhere.  A 
medullary  tumour  having  boon  removed  from  a  lower  hmb,  for  example, 
we  apprehend  return  not  in  the  stump  alone,  nor  in  the  groin,  nor  in 
any  part  of  the  external  siu-face ;  but  are  anxious  in  regard  to  symptoms 
of  internal  miscliief,  by  formation  of  medullary  masses  in  the  liver, 
kidneys,  or  lungs.  The  internal  reproduction  is  perhaps  the  most 
common  ;  but  not  unfrequontly,  the  return  is  on  the  surface  as  well. 
As  already  stated,  bloody  masses  and  infiltrations,  shewn  in  a  section  of 
the  original  tumour,  are  declared  by  experience  to  be  ominous  of  return. 
And  under  whatever  cii*cumstance  this  does  take  place  in  the  original 
site,  the  secondary  formation  almost  invariably  shews  an  aggravation  of 
progress  and  malignancy ;  probably  in  consequence  of  increase  of  the 
cachexy,  which  the  untoward  effect  of  the  previous  operation  has 
induced. 

Molluscous  tumours  of  and  beneath  the  skin,  occurring  in  great 
numbers  over  the  general  surface,  not  unfrequently  present  all  the 
characters  of  the  medullary  formation.  Such  cases  are  obviously  hope- 
less. Operation  is  unwarrantable,  and  we  must  content  ourselves  with 
palliation. 

4.  Melakotic  Cancer. — The  abnormal  presence  of  pigmentary 
matter  of  black  or  brownish  colour,  in  various  organs  or  tissues,  is  not 
necessarily  connected  with  malignant  disease.  A  common  form  in 
which  it  occurs,  is  in  the  lungs ;  where  it  constitutes  a  species  of 
spurious  melanosis,  dependent  on  the  in- 
filtration of  carbon  into  the  tissue.  With 
this  we  have  nothing  to  do.  The  pig-  .c.7r;.::«..;('p;..rju,-.w 
ment  which  enters  into  the  formation  yM^i^^--- ■'^rA 
of  tumours  is  of  a  different  character ; 
it  is  in  some  way  formed  from  the  blood, 
like  that  of  the  choroid  coat  of  the  eye, 
and,  imlike  the  carbonaceous  pigment, 
is  readily  decomposed  by  nitric  acid, 
with  the  aid  of  heat.  It  forms  brown- 
ish or  black  granules  under  the  micros- 
cope, tending  to  the  angular  form,  and 

of  very  various  size— from  the  minutest  molecule  to  the  size  of  a  blood- 
corpuscle.  When  this  pigmentary  matter  occurs  in  a  distinct  tumour, 
and  is  infiltrated  into  its  cells,  we  have  the  disease  at  present  under 
consideration ;  which  must  not  be  confounded  with  those  dark-coloured 
deposits  which  take  place  in  many  textures,  without  tumour,  and  without 
any  other  alteration  of  nutrition.  Even  as  tumours,  melanotic  forma- 
faons  are  found  in  the  lower  animals— more  especiaUy  the  horse— with 
little  if  any  tendency  to  malignancy. 

In  man,  like  other  tumours,  it  is  the  result  of  perverted  nutrition  ;  a 
thorough  change  of  structure.    Perhaps  its  most  common  nidus  is  the 

r.fl'^'^\  ^'""^         "''■^''^  ^'^^^'^  pigment,  from  a  melanotic  tumour 

of  the  cheek.— Bennett. 
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connective  tissue  connected  with  the  serous  memhranes,  and  with  the 
skin.  Sometimes  it  is  pure  ;  more  frequently  it  is  complicated  ;  and  tlie 
morbid  structure  with  wliich  it  is  most  frequently  associated  is  the  medul- 
lary. The  external  surface  is  of  a  shining  and  mottled  appearance ;  the 
form  is  more  or  less  globular,  and  lobulated ;  the  size  is  seldom  great, 
rarely  indeed  exceeding  that  of  an  egg  ;  often  inconvenience  is  slight,  and 
scarcely  amounts  to  pain.  The  dark  colouring  matter  is  itself  non-vai5cular. 
The  stroma,  in  which  it  is  imbedded,  is  fully  vascularized ;  fibrous  in 
character,  and  containing,  as  seen  under  the  microscope,  the  ordinary 
varieties  of  the  cancer-cell.  The  most  frequent  site  is  in  the  globe  of  the 
eye  ;  usually  connected  with  medullary  formation  ;  and  perhaps  the  fre- 
quency of  this  site  may  be  connected  with  the  normal  pigment  of  the 
choroid  coat. 

The  melanotic  growth,  when  situated  externally,  foUows  the  ordinary 
course  of  the  "  tumor  mali  moris ; "  involves  the  skin,  ulcerates,  and 
discharges  black  matter,  with  a  foetid  sanious  secretion.  And  by  this  time 
usually,  the  medullary  structure  has  also  been  developed ;  giving  to  the 
sore  more  or  less  of  a  fungating  character;  involving  the  system  in  the 
wonted  cachexy  ;  and  dragging  the  surrounding  parts  into  rapid  assimi- 
lation of  structure.  The  melanosis,  though  doubtless  in  itself  neither 
simple  in  structure  nor  benign  in  tendency,  yet  is  to  be  regarded  as 
malignant  chiefly  on  account  of  that  tendency  to  associate  with  a  more 
sinister  formation,  which  it  so  strongly  and  almost  invariably  manifests. 
It  seldom  occurs  but  in  those  of  mature  age  ;  therein  differing  markedly 
from  the  simple  cephaloma.  A  constitutional  vice,  doubtless,  accom- 
panies ;  but  not  so  intense  in  itself,  nor  so  obvious  in  its  indications,  as 
in  the  other  malignant  tumours ;  unless  with  one  or  other  of  these  the 
melanosis  be  primarily  combined. 

There  is  no  hope  of  cure,  but  from  free  extirpation  by  the  knife ; 
and  that  at  an  early  period,  ere  the  medullary  comphcation  have  begun 
to  form.  Eeturn,  under  such  favourable  circumstances,  is  less  likely 
than  in  any  other  malignant  disease.  When  complication  has  occurred, 
with  either  the  scirrhous  or  the  medullary  formation,  the  minor  is  to  be 
regarded  as  merged  in  the  greater  evO. ;  and  the  rules  of  treatment  are  to 
be  enforced,  as  if  the  case  were  one  of  scirrhous,  or  of  medullary  tmnour, 
alone. 

5.  Colloid  or  Alveolar  Cancer. — This  is  a  disease  more  important 
to  the  physician  than  to  the  surgeon  ;  but  as  it  sometimes  occurs  in  the 
bones,  mamma,  and  other  external  organs,  it  wiU  be  proper  to  give  some 
account  of  it. 

In  colloid  cancer  (xoXXri,  glue),  the  meshes  of  the  tumour  are  filled  up 
by  a  matter  like  gelatine  or  half  dissolved  gum-arabic  (half-set  glue,  half- 
trembling  jelly),  colourless,  or  of  a  sHghtly  yellow  hue,  and  to  the  naked 
eye  conveying  the  impression  of  being  devoid  of  all  structure,  but  con- 
taining numerous  microscopic  cells,  which  present  the  usual  characters  of 
niahgnancy.  Sometimes  the  colloid  matter  occurs  in  large  masses,  with 
very  Uttle  intervening  fibrous  tissue ;  sometimes,  too,  the  cells  are  in 
small  amount.  Occasionally  it  occurs  in  cysts ;  and  in  this  case  is  very 
doubtfully,  if  at  all,  cancerous.  AVhen,  on  the  other  hand,  it  forms,  as  in 
the  mamma  and  sometimes  in  the  liver,  in  meshes  composed  of  a  ti.ssue 
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having  every  other  characteristic  of  cancer,  tliere  can  be  no  doubt  as  to 
its  true  nature. 

The  surgical  management  of  colloid  cancer  has  nothing  peculiar  ; 

Fig.  77. 
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Fig.  76.  Fig.  78.  Fig.  79. 

being  guided  by  the  same  principles  as  in  any  other  malignant  growth. 

6.  Fungus  HiEMATODEs. — This  is  a  compound  morbid  state ;  gene- 
rally arising  out  of  the  medullary  tumour,  when  in  the  open  and 
ulcerating  condition.    It  has  already  been  stated  that  protrusion  of  the 
medullary  mass,  and  infiltration  of  it  with  extravasated  blood,  are  liable 
to  occur  imder  such  circumstances.    But  in  order  to  constitute  a  true 
l\mgus  Hjematodes,  three  things  are  essential ;  that  there  shall  be  a 
lungous  projection  of  morbid  structure ;  that  the  fungus  be  dark  and 
bloodlike  ;  and  that  it  bleed,  more  or  less  profusely.    This  condition 
may  be  either  of  a  primary  or  of  a  secondary  character ;  much  more  fre- 
i[uently  it  is  the  latter.    Examples  have  occurred  in  which,  without 
other  morbid  formation,  a  small,  dark  fungus  has  shewn  itself,  bleeding 
profusely  from  time  to  time,  perilling  life,  and  demanding  the  most 
urgent  measures  for  its  removal.    But,  more  frequently,  there  is  first  a 
tumour  of  mahgnant  character,  which  opens,  and  ultimately  throws  out 
the  bleeding  fungus ;  and  the  fungus  hsematodes,  in  this,  the  most  fre- 
quent case,  is  to  be  regarded  as  the  climax  of  malignancy  in  a  formation 
I  heady  of  evil  nature.     The  morbid  structure  on  wliich  it  most  frequently 
'ipervenes,  is  the  medullary.    The  untoward  symptoms  are  all  much 
■gravated  by  the  accession ;  the  cachexy  becomes  more  marked  ;  the 
ime  sinks  lower  and  more  rapidly ;  the  malignant  hectic  has  an  acute 
■acerbation ;  pain  and  misery  are  great ;  exhaustion  is  rapid ;  and  fatal 
nking  is  not  long  deferred. 

Fig.  76.  Section  of  colloid  cancer  from  the  stomach,  shewing  the  loculi  in  the 
'Tous  .structure  and  the  contained  cells. 
Fig.  77.  Several  cells  isolated. 

Fig.  78.  Fibrous  stroma  deprived  of  the  cells  by  pressure  and  washing. 
F'g-  79.  Section  of  the  growth  treated  with  acetic  acid.— Bennett. 
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In  tumours,  there  may  bo  two  steps  of  degeneracy  ;  from  the  simp] 
structure  to  tlie  medullary ;  from  the  latter,  to  tlie  condition  of  fungus 
haimatodes.  But,  usually,  the  medullary  formation,  from  which  the 
bleeding  fungus  springs,  is  of  primary  origin.  All  medullary  tumours, 
when  open,  tend  to  f ungate ;  but  all  medullary  fungi  are  not  entitled  to 
the  appellation  of  fungi  hcematodcs.  It  is  easy  to  understand,  however, 
hoAV  the  hromatoid  condition  sliould  not  unfrerpiently  occur;  by  softening 
and  breaking  down  of  the  medullary  texture,  whereby  one  or  more  of 
the  large  vessels  found  permeating  such  growths  are  opened  into.  A 
detached  portion  of  the  medullary  mass,  or  a  fresh  protrusion,  may  tem- 
porarily occlude  the  aperture ;  but,  in  its  turn,  it  crumbles  away,  and 
the  bleeding  recurs.  The  part  is  obviously  incapable  of  adopting  the 
ordinary  natural  ha3mostatics. 

This  is  the  most  malignant  of  all  morbid  structures,  and  little  amen- 
able to  treatment.  There  is  no  hope  but  from  early  removal  by  the 
knife ;  and,  in  most  cases,  amputation  of  the  member  is  preferable  to 
excision  of  the  part.    But  do  what  we  will — however  early,  however 


Fig,  80. 


summarily — too  generally  the  disease  returns,  and  the  patient  falls  i 
victim.  And  when  we  consider  that  the  greater  number  of  cases  a 
merely  the  advanced  stage  of  meduUary  cancer,  we  can  readily  unde 
stand  how  the  experienced  and  judicious  surgeon,  encountering 
example  of  fungus  hsematodes,  often  finds  himsehf  constrained  to  no 
interference,  and  has  to  content  himself  with  palliating  what  he  cann 
cure. 

Before  leaving  the  subject  of  tumours,  it  may  be  well  to  make  so~ 
general  observations  on  their  removal  by  the  Imife. 

Sometimes,  even  the  most  experienced  are  in  doubt  as  to  the  exa 

Fig.  80.   Fungirs  hseraatodes.    Fungoid,  bleeding,  and  bloodlike.  From 
mamma. 
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nature  of  a  swelling  ;  whether  it  is  a  solid  tumour,  tcnso,  and  very 
elastic  ;  or  a  cystic  formation,  partly  solid  and  partly  fluid ; 
or  a  mere  accunuilation  of  purulent  or  puriform  matter.  It 
were  a  great  mistake  to  plan  and  commence  extensive  inci- 
sions, for  what  requii-ed  only  a  trifling  puncture.  And  in 
order  to  guard  against  such  an  accident,  the  tlirust  of  an  ex- 
ploratory trocar-  or  needle  may  sometimes  he  expedient ;  an 
ordinary  trocai',  of  small  size  ;  or  a  rather  large  needle,  grooved 
on  one  side,  so  as  to  permit  free  lateral  escape  of  fluid. 

But  such  exploration  is  hy  no  means  so  light  a  matter  as 
some  would  seem  to  consider  it.  It  is  not  warrantable  to 
plunge  a  trocar  into  any  and  every  tumour,  of  whose  nature 
there  may  be  some  doubt.  If  it  be  an  abscess,  no  harm 
ensues ;  the  puncture  is  immediately  enlarged,  for  the  pur- 
pose of  due  evacuation.  If  it  prove  to  be  a  solid  growth, 
there  still  may  be  no  harm  ;  provided  patient  and  surgeon  are 
prepared  at  once,  or  at  all  events  within  a  day  or  two,  to  pro- 
ceed to  extirpation.  But  much  injury  will  not  fail  to  result, 
if,  after  puncture,  the  tumour  be  left  to  itself  for  some  con- 
siderable time  ;  and,  more  especially,  if  absurd  attempts  be 
made,  by  stimulation,  to  effect  its  removal  by  absorption. 
There  is  no  more  sure  exciting  cause  of  a  tumour's  degenera- 
tion, than  the  thrust  of  an  exploratory  trocar.  On  a  section 
being  made  of  the  mass,  after  tdtimate  removal,  the  origin  of 
the  structural  change  may  not  unfrequently  be  seen  in  the 
instrument's  track.  While,  therefore,  exploration  is  expe- 
dient to  guard  against  error  of  diagnosis  which  otherwise 
might  occur,  and  which  might  lead  to  serious  error  in  practice 
— its  use  ought  to  be  limited  to  very  doubtful  cases,  in  which 
other  means  of  diagnosis,  patiently  and  skilfully  used,  have 
failed  to  satisfy ;  and  not  even  in  such  cases  should  it  be  had 
recourse  to,  unless  early  operation,  if  not  immediate,  have 
been  determined  on,  in  the  event  of  the  swelling  being  proved 
to  be  an  undoubted  and  undiscussible  tumour. 

As  a  general  rule,  the  line  of  incision  should  be  parallel 
to  that  of  the  adjacent  muscular  fibre ;  for  then  the  wound 
'.vill  be  more  easy  of  coaptation,  and  consequently  more  cap- 
able of  adliesion.  But  to  this  there  are  exceptions.  When 
important  blood-vessels  or  nerves  are  concerned,  we  cut  in  the 
line  of  their  course  ;  and  so  run  less  risk  of  injuring  them. 
In  the  forehead  and  face,  we  often  cut  almost  transversely  to 
the  line  of  muscular  fibre;  finding  it  to  be  of  more  im- 
portance, as  regards  both  subsequent  deformity  and  imme- 
'bate  coaptation,  to  be  in  the  line  of  habitual  integu- 
mental  folds — the  result  of  muscular  action.  It  will  be 
afterwards  seen  that,  in  the  case  of  deep  exostosis,  it  is  also     ^^s-  si. 

^■xpedient  to  place  the  wound  not  altogether  in  a  line  with  muscular 
fibre. 

Fig.  81.  Exploratory  trocar  and  cainila  ;  of  .sufficient  length  to  reach  suspccto.l 
collections  in  the  deep  cavities. 
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Tlie  oxtevnal  incisions  should  Lo  always  fi-ee ;  rather  too  cxtensi^'e 
than  otherwise.  For  thus  Loth  facility  and  safety  of  dissection  will  he 
luaiorially  favoured.  Besides,  an  excavation,  Avith  hut  a  narrow  integu- 
mental  orifice,  is  much  more  likely  to  proA'e  troublesome  by  suppuration, 
than  a  more  extensive  yet  simple  wound,  whose  largest  dimension  is 
superficial, 

Integumental  incisions  are  much  facilitated,  by  previous  tension  ol' 
the  skin.  But,  when  certain  lines  or  points  are  important  guides  to  the 
relative  anatomy  of  subjacent  parts,  care  must  be  taken,  while  stretching, 
not  to  disi)lace  them 

The  incisions  should  commence  where  the  principal  blood-vessels  and 
nerves  enter  ;  advancing  steadily  from  that  pomt.  The  nerves  are  cut  at 
once,  and  thus  the  subsequent  dissection  becomes  comparatively  painless ; 
even  independently  of  chloroform.  The  arterial  trunks,  too,  being  cut 
early,  and  compressed  or  tied  as  soon  as  cut,  the  operation  in  consequence 
is  comparatively  bloodless.  Following  an  opposite  course,  an  unnecessary 
amount  of  blood  is  lost,  and  the  number  of  ligatures  is  great. 

Unless  hemorrhage  be  very  alarming,  or  the  patient  be  already  so 
sunk  by  disease  as  to  be  incapable  of  bearing  loss  of  blood,  deligation  of 
the  cut  vessels  should  be  reserved  till  after  the  tumour's  removal ;  tem- 
porary arrest  being  entrusted  to  the  fingers  of  an  assistant.  Thus,  time 
is  saved.  And  the  number  of  Hgatures  will  also  be  diminished  ;  it  being 
likely  that  some  of  the  smaller  branches — important  enough  to  have  de- 
manded deligation,  at  the  time  of  their  section — will  be  found  satisfac- 
torily closed  by  completion  of  the  natural  hemostatics,  assisted  by  the 
temporary  pressure. 

A  tumour  placed  over  the  course  of  large  nerves,  blood-vessels,  or 
other  important  organs,  may  seem  to  be  completely  separate  from  them. 
Yet  in  many  such  cases  the  operator  finds,  during  his  dissection,  that  his 
previous  examination  has,  to  a  certain  extent,  deceived  him  ;  the  pro- 
longations, even  of  a  simple  tumour,  often  extending  to  a  much  greater 
depth  than  was  externally  indicated.  On  the  other  hand,  a  large  artery 
or  nerve,  passing  through  a  tumour,  may  seem  to  be  irrevocably  incor- 
porated with  its  structure ;  yet,  if  this  be  not  malignant,  the  artery  or 
nerve  so  situated  is  not  to  be  rashly  sacrificed  in  the  operation.  They 
may  pass  innocently  through  without  being  impKcated  in  the  structural 
change  ;  and  a  careful  dissection  may  leave  them  intact,  yet  without  any 
portion  of  the  tumour  adherent. 

Let  dissection  advance  regularly,  from  one  aspect  of  the  tumour  to 
another  ;  and  not  by  alternate  cuts,  or  scratches,  at  various  pomts.  The 
procedure  will  thus  be  more  seemly,  simple,  and  safe. 

In  removing  benign  formations,  firm,  and  circumscribed,  from  the 
vicinity  of  important  parts — as  blood-vessels,  nerves,  cavities,  and  canals 
— let  the  laiife's  edge  play  closely  on  the  tumour,  each  stroke  telhng  on 
its  surface  ;  and,  by  traction  on  the  tumour,  remove  it  at  the  same  time 
as  far  as  possible  from  the  contiguous  parts.  Thus  the  latter  are  saved  ; 
while,  at  the  same  time,  we  can  make  sure  that  the  wliole  of  the  dise;ised 
formation  is  taken  away.  But  if  tlie  tumour  be  cither  avowedly  malig- 
nant, or  suspected  of  evil  tendency,  the  incisions  must  be  conducted 
on  a  precisely  opposite  principle.    If  the  adjacent  parts  be  such  as  not  to 
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admit  of  free  cutting  around  tlie  tumour,  refrain  from  operation  altogether. 
And,  in  all  practicable  and  expedient  cases,  cut  away  from  the  tumour 
rather  than  on  it.  For,  as  already  stated,  unless  a  border  of  apparently 
sound  texture  be  taken  away,  along  Avith  the  tumour,  we  can  never  be 
certain  but  that  many  germs  of  the  disease  are  left  behind,  rendering  re- 
production inevitable. 

The  operator  should  never  be  in  a  hurry.  If  hemorrhage  is  trouble- 
some, it  can  always  be  restrained  either  by  pressure  or  by  ligature. 
Hasty  play  of  the  knife,  in  the  case  of  a  simple  tumour,  may  endanger 
important  parts  ;  which  ought  to  have  remained  untouched.  In  the 
case  of  a  mahgnant  formation,  there  is  not  only  the  same  danger,  but  a 
greater ;  there  is  the  risk  of  leaving  a  portion  of  the  morbid  structure 
unremoved.  In  any  operation,  haste  is  inexpedient ;  here  it  is  highly 
culpable.  The  Imife  should  proceed  leisurely  ;  following  the  eye  and 
finger,  if  need  be.  And,  to  make  certain  of  entire  removal,  the  extir- 
pated part  should  be  carefully  examined  at  its  cut  margin — as  well  as  the 
surface  of  the  remaining  wound — to  see  that  no  suspicious  texture  has 
been  cut  through,  instead  of  having  been  cut  away.  If  an  unsatisfactory 
portion  be  detected,  this  must  at  once  be  carefully  dissected  out ;  and, 
not  until  thus  assurance  has  been  made  doubly  sure,  should  coaptation  be 
effected. 

Operatiug  in  the  axilla,  or  at  the  lower  part  of  the  neck,  the  larger 
veins,  should  be  interfered  with  as  little  as  possible  ;  tension  of  vascular 
parts,  previous  to  incision,  should  be  avoided  ;  and  the  other  means  should 
be  taken,  which  tend  to  obviate  the  accidental  entrance  of  air  into  the 
veins.  It  is  dming  the  dissection  of  deeply-seated  tumours,  in  such 
localities,  that  this  casualty  is  most  liable  to  occur. 

Some  pendulous  tumours,  of  a  narrow  pedicle — as  certain  of  the 
adipose — enlarge  greatly  in  their  free  portion,  and  cover  a  large  extent 
of  surface.  It  is  well,  in  such  circumstances,  first  to  amputate  this 
pedicle,  on  a  level  with  the  surrounding  sldn ;  in  order  thereby  to  facili- 
tate extirpation  of  the  remainder.  Pendulous  tumours,  sometimes,  by 
their  own  weight,  withdraw  their  deep  attachments — which  become  more 
and  more  superficial ;  and  in  such  cases,  artificial  traction  may  be  made 
to  assist  the  natural  tendency — rendering  the  subsequent  operation  com- 
paratively easy  and  safe. 

Deep  walls  of  fat  are  inimical  to  adhesion  of  a  wound.  Therefore,  in 
operating  on  subjects  of  obesity,  it  is  advisable  to  remove  a  suitable  por- 
tion of  the  subcutaneous  fatty  texture  along  with  the  tumour,  by  inclining 
the  knife  to  the  required  extent. 

In  extirpating  malignant  tumours,  especially  the  scirrhous,  we  have 
to  avoid  both  too  sparing  and  too  free  removal  of  the  integument.  If 
over-anxious  to  have  an  easily  coaptated  wound,  we  may  spare  skin  already 
involved;  rendering  reproduction  certain.  And,  on  the  other  hand,  if 
much  skin  be  sacrificed,  reproduction  will  also  be  favoured ;  by  tightness 
and  irritability  of  the  cicatrix.  When  in  doubt,  it  is  well  to  err  on  the 
safer  side  ;  making  every  consideration  secondary  to  thorough  removal  of 
the  diseased  parts. 

When  a  large  and  deeply-seated  tumour  involves  difficult  and  danger- 
ous dissection,  this  may  be  facilitated  T)y  removal  of  the  principal  part  of 


198 


REMOVAL  OF  TUMOUES. 


the  growth  first  exposed  ;  and  simple  bisection  of  it  may  sometimes 
answer  the  same  end.  Also,  when  the  knife  has  gone  as  deeply,  or  as 
near  to  important  parts,  as  seems  consistent  with  safety,  the  remainder  of 
the  tumour — if  simple — may  be  treated  by  ligature  ;  as  in  the  removal 
of  central  bronchocele,  whose  increase  is  interfering  seriously  with  respira- 
tion. And  if  on  separation  of  the  ligature,  a  portion  seem  still  to  remain, 
this  may  be  dealt  with  by  caustic. 

In  the  case  of  hopeless  tumours,  which  preclude  all  attempts  at 
extirpation,  by  their  extent,  vascularity,  and  important  connections — 
and  which  at  the  same  time  threaten  death,  while  yet  occult,  by  inter- 
ference with  important  functions — life  may  be  prolonged  and  suffering 
alleviated,  by  division  of  external  parts  so  as  to  relieve  tension  and 
permit  freer  outward  growth.  In  large  bronchocele,  threatening  asphyxia, 
for  example,  it  may  be  expedient  to  divide  the  sterno-cleido-mastoid 
muscles,  and  perhaps  also  the  cervical  fascia,  subintegumentally. 

Of  late  a  comparatively  bloodless  method  of  removing  tumours  has 
been  introduced  by  M.  Chassaignac,  by  means  of  an  instrument  named 
the  ecraseur.  A  loop  of  a  fine  steel  chain,  in  short  links,  is  cari'ied  round 
the  base  of  the  tumoiu' — the  body  of  this  having,  if  need  be,  been  previ- 
ously elevated  by  means  of  a  hook  or  forceps,  so  as  to  admit  of  thorough  in- 
clusion ;  and  by  working  the  handle  of  the  instrument  at  short  intervals — 
a  few  seconds  each — ^the  noose  is  tightened,  so  as  not  only  to  strangle  the 
mass,  but  remove  it  absolutely.  But  little  blood  escapes,  and  the  whole 
proceeding,  though  necessarily  tedious,  may  be  less  formidable  to  some 
patients  than  the  use  of  the  knife  ;  the  remaining  wound,  too,  is  likely  to  be 
of  no  great  size.  But  it  is  a  bruised  wound,  and  therefore  prone  to  inflam- 
matory accidents ;  and,  as  in  the  case  of  caustics,  there  must  often  be  more  or 
less  uncertainty  as  to  the  exact  amount  of  texture,  normal  and  abnormal^ 
that  is  removed.  In  short,  the  process  is  less  speedy  and  less  certain 
than  incision  ;  yet  is  a  good  substitute  for  this,  in  locahties  where 
troublesome  bleeding  might  otherwise  be  expected,  and  in  the  case  of 
patients  who  might  scarcely  be  brought  to  submit  to  any  other  mode  of 
procedure.  The  operation  is  an  extremely  painful  one,  and  requires  the 
administration  of  chloroform. 


CHAPTER  VIII. 


SCEOFULA,  AND  TUBEECULAE  DISEASE. 

The  term  Scrofula  is  usually  applied  to  a  constitutional  affection, 
occui-ring  for  the  most  part  in  early  life,  of  essentially  chronic  develop- 
ment, and  characterized  by  a  tendency  to  various  destructive  diseases  of 
the  bones  and  joints ;  often  accompanied  by  enlargement  of  the  lymphatic 
glands,  and  by  disorganizing  affections  of  the  skin  and  mucous  mem- 
branes— these  occurring  either  separately  or  together,  and  without  obvious 
or  adequate  exciting  cause.  Under  this  somewhat  comprehensive  defini- 
tion, it  is  obvious  that  a  great  number  of  different  local  disorders  may, 
and  indeed  must,  necessarily  find  a  place ;  and  we  accordingly  have  the 
term  scrofula,  and  scrofulous  disease,  applied  by  many  writers  to  types  of 
local  affection  which  are  only  very  indistinctly,  if  at  all,  connected  with 
a  constitutional  cachexy.  In  the  absence  of  more  unequivocal  signs  of 
constitutional  disorder  (such  as  extensive  involvement  of  the  lymphatic 
system),  it  is  therefore  almost  essential  to  the  idea  of  scrofula,  as  we  have 
defined  it,  that  there  be  an  association  of  a  number  of  maladies,  pointing 
to  a  vitiation  of  the  general  system  as  their  common  cause.  This  rule, 
however,  only  applies  to  the  well-developed  affection ;  for,  in  its  early 
origin,  a  single  local  disorder  not  unfrequently  presents  such  characteristic 
symptoms,  as  enable  the  experienced  practitioner  to  judge  with  tolerable 
certainty  of  the  existence  of  the  yet  latent  constitutional  evil. 

The  frequent  association  of  scrofula  with  a  peculiar  form  of  morbid 
product,  has  been  long  observed.    Tliis  formation,  which  will  presently 
be  described  under  the  name  of  tiiherde,  occurs  very  frequently  in  enlarged 
lymphatic  glands ;  leading  to  a  slow  process  of  suppuration  and  ulcera- 
tion there.    It  may  also  affect  various  internal  organs,  as  the  lungs,  brain, 
intestinal  and  mesenteric  glands  ;  in  which  situations  it  proves  the  source 
of  various  destructive  diseases.    We  cannot,  however,  limit  the  term 
scrofula,  as  some  have  done,  to  disorders  arising  from  tubercular  forma- 
tion ;  inasmuch  as  most  affections  of  the  skin,  mucous  membranes,  and 
joints,  in  scrofulous  individuals,  have  no  such  origin.    Nor,  on  the  other 
hand,  can  it  be  admitted  that  tuberculization  of  the  internal  organs,  at 
least  in  adult  life,  is  always,  or  even  generally,  a  disease  of  the  scrofulous 
habit.    All  that  can  be  fairly  said  is,  that  tubercular  disease  of  the  ex- 
ternal glands  is  a  frequent  concomitant  of  scrofula ;  as  is  also  a  similar 
affection  of  the  mesenteric  glands.    And  that,  in  a  certain  indeterminate 
number  of  instances,  tubercuUzation  of  internal  organs  follows,  or  accom- 
panies, the  characteristic  evidences  of  scrofulous  disease ;  while,  in  others, 
It  13  quite  an  independent  affection.    Still,  however,  as  most  of  the  forms 
of  tubercidar  disease  which  come  under  the  notice  of  the  surgeon  are 
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distinctly  scrofulous,  it  is  requisite  to  treat  of  these  affections  under  one 
head. 

This  cachectic  tendency  is  either  hereditary  or  acquired.  Frequently  it 
maybe  traced  descending  from  parent  to  child,  from  generation  to  generation. 
But,  on  the  other  hand,  a  child  may  ho  born,  itself  in  all  respects  healthy, 
and  of  healthy  descent  both  immediate  and  ancestral,  and  yet  in  tlie  course 
of  years  come  to  shew  all  the  signs  of  a  confirmed  strumous  diathesis.  Tlie 
circumstances  likely  to  induce  the  unhappy  change  are  those  of  a  pecu- 
liarly debilitating  tendency ;  exposure  to  atmospheric  vicissitude,  by 
insufficient  clothing  and  shelter  ;  improper  and  scanty  food ;  lingering 
and  wasting  disease ;  imprudent  use  of  mercury,  especially  in  tender 
years  ;  excessive  labour,  mental  or  corporeal ;  and  habitual  deprivation  of 
healthful  air  and  exercise.  Or  again,  such  events  may  not  be  the  means 
of  inducing  this  disorder  in  a  frame  previously  healthy ;  but  only  the 
direct  and  exciting  causes  of  it,  in  a  system  already  predisposed  by  here- 
ditary taint.  The  disease  is  not  commimicable  by  contagion  or  inocula- 
tion, as  has  been  proved  by  direct  experiment ;  and  it  is  found  to 
prevail  more  in  temperate  climates,  as  this,  than  in  either  the  extremely 
hot  or  cold — ^variability  seeming  to  be  especially  favourable  to  its  acces- 
sion. It  is  also  more  frequent  in  towns  than  in  the  country  ;  as  are  all 
other  diseases  of  debility.  Males  are  more  liable  to  external  scrofula 
than  females ;  while  these,  on  the  other  hand,  are  more  subject  to  phthis- 
ical disease.  The  especial  period  of  accession,  even  in  those  in  whom 
the  tendency  is  congenital,  is  between  the  ages  of  three  and  seven  years ; 
but,  indeed,  the  whole  period  of  adolescence  is  favourable  to  its  occurrence, 
the  normal  balance  of  health  being  then  more  easily  deranged  by  acci- 
dental circumstances  than  at  a  more  mature  age.  In  those  of  confirmed 
scrofulous  habit,  the  tendency  to  development  of  disease  varies  also 
according  to  season.  Spring  is  the  period  of  exacerbation  ;  more  espe- ' 
cially  the  month  of  March.  This  month  is  supposed  to  represent  the  maxi- 
mum of  the  crisis  ;  January  and  June  its  extremes  of  accession  and  decline. 

The  disease  may  be  evinced  by  outward  signs  ;  and  these  have  been 
supposed  divisible  into  two  distinct  varieties,  according  to  temperament ; 
the  sanguiue  and  phlegmatic.  According  to  some,  however,  such  arti- 
ficial division  is  scarcely  warranted  by  an  extended  observation  of  the 
disease  ;  which  is  found  to  occur  in  all  temperaments,  and  in  almost  all 
states  of  the  system. 

In  the  sanguine  variety  the  complexion  is  fair,  and  frequently  beauti- 
ful, as  well  as  the  features.  The  form,  though  delicate,  is  often  graceful 
The  skin  is  thin,  of  fine  texture ;  and  subcutaneous  blue  veins  are 
numerous,  shining  very  distinctly  through  the  otherwise  pearly  white 
integument.  The  pupils  are  unusually  spacious ;  and  the  eyeballs  are 
not  only  large  but  prominent,  the  sclerotic  shewing  a  lustrous  whiteness. 
The  eyelashes  are  long  and  graceful — unless  ophthalmia  tarsi  exist,  as  not 
unfrequently  is  the  case ;  then  the  eyelashes  are  wanting,  and  their  place 
is  occupied  by  the  swoln,  red,  unseemly  margin  of  the  lid. 

In  the  phlegmatic  form,  the  complexion  is  dark,  the  features  dis- 
agreeable, the  countenance  and  aspect  altogether  forbidding,  the  joints 
large,  the  general  frame  stunted  in  growth,  or  otherwise  deformed  from  its 
fair  proportions.    The  skin  is  thick  and  sallow  ;  the  eyes  are  dull,  though 
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xisually  botli  large  and  prominent ;  the  general  expression  is  heavy  and 
listless ;  yet  not  unfrequently  the  intellectual  poAvers  are  remarkably 
acute,  as  well  as  capable  of  much  and  sustained  exertion.  The  upper  lip 
is  usually  tumid,  so  are  the  columna  and  alae  of  the  nose,  and  the  general 
character  of  the  fiice  is  flabby  ;  the  belly  inclines  to  protuberance ;  and 
the  extremities  of  the  fingers  are  flatly  clubbed,  instead  of  presenting  the 
ordinary  tapering  form. 

In  1859  Mr.  Jonathan  Hutchison  pointed  out  certain  characteristics 
of  external  aspect  which  marked  hereditary  syphilis  as  a  common  cause 
of  diseases  which  till  then  had  been  reported  strumous  or  scrofulous. 
In  a  recent  work  he  says,  "  A  peculiar  physiognomy,  of  which  a  coai-se 
flabby  skin,  pits  and  scars  on  the  face  and  forehead,  cicatrices  of  old 
fissures  at  the  angles  of  the  mouth,  a  sunken  bridge  to  the  nose,  and  a 
set  of  permanent  teeth  pecuHar  for  their  smallness,  bad  colour,  and  the 
vertically  notched  edges  of  the  central  upper  incisors,  are  the  most 
striking  characters."  * 

The  characters  of  the  scrofulous  diathesis  are  accompanied  by  others, 
referrible  to  the  internal  organs  ;  and  which,  though  not  distinctly  morbid, 
generally  indicate  the  approach  of  the  disease.  Digestion  is  weak  and 
imperfect ;  and  this  is  indicated,  as  usual,  by  abnormal  states  of  the 
tongue  and  bowels.  The  muscles  are  soft,  flabby,  and  weak ;  the  blood 
is  thin  and  watery ;  the  general  circulation  denotes  debility,  and  is  liable 
to  oft-recurring  derangement  j  the  extremities  are  cold ;  and  in  short 
there  are  a  greater  or  less  number  of  the  usual  indications  of  want  of 
tone,  and  general  weakness. 

Added  to  these  signs,  there  are  oft-recurring  morbid  conditions,  which, 
although  not  individually  of  great  importance,  yet  serve  collectively  to 
point  out  the  general  functional  disorder.  The  mucous  membranes  are 
very  hable  to  derangement ;  there  are  frequent  discharges  from  the  nose, 
ears,  or  eyes  ;  the  tonsils  become  enlarged  ;  and  the  air-passages  inflame 
from  the  slightest  causes.  The  stomach  and  bowels  are  more  and  more 
disordered ;  the  tongue  is  generally  foul ;  the  cutaneous  perspiration  is 
said  to  be  tmduly  acid,  and  loaded  with  sebaceous  matter.  AU  morbid 
actions,  too,  are  apt  to  assume  a  chronic  and  obstinate  type  ;  very  different 
from  what  is  observed  in  the  healthy  individual. 

As  the  disease  makes  progress,  the  cervical  glands  commonly  become 
swoLn ;  the  mesenteric  glands  also  are  more  or  less  affected ;  and 
tumidity  of  the  abdomen  increases.  The  enlargement  of  the  cervical 
glands  is  at  first  perfectly  painless,  and  without  any  mark  of  inflamma- 
tory change.  Afterwards,  however,  a  low  form  of  this  attends  the  pro- 
gress of  the  sweUing  ;  and  an  abscess  is  slowly  formed,  with  some  degree 
of  redness,  pain,  and  heat  of  the  part.  The  tumour  enlarges  and  soft'ens, 
presenting  a  rounded  surface  ;  not  conical,  as  in  the  acute  abscess.  The 
skm,  if  not  opened  with  the  Imife,  soon  ulcerates  :  and  a  discharge  of 
yeUowish,  curdy,  semi-fluid  matter  takes  place,  which  consists  of  pus 
mixed  with  the  peculiar  matter  of  tubercle.  The  ulcer  thus  formed  is 
slow  to  heal.  Its  sui-face,  of  a  yellow  or  pale-red  hue,  after  a  time  pro- 
tluces  granulations;  tall,  few,  pale,  flabby,  lowly  organized  and  vascu- 

i«v,*  ^  Memoir  on  certain  Diseases  of  the  Eye  and  Ear,  consequent  on 

inhented  Syphilis.    By  Jonathan  Hutchison,  F.R.C.S.,  London. 
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larized,  possessed  of  but  little  sensibility,  and  not  effectual  towards 
cicatrization.  Closure  advances  tediously  and  imperfectly ;  is  long  of 
being  completed  ;  and,  when  completed,  is  unstable  and  unsatisfactoiy. 
The  cicatrix  is  blue,  soft,  and  liable  on  the  least  reaccession  of  the  in- 
flammatory process  to  be  undone  by  ulceration  ;  the  ulcerous  part  has 
been  covered  over  by  a  film,  but  not  truly  healed,  for  so  long  as  any 
tubercular  matter  remains  undischarged,  it  is  incapable  of  producing  a 
permanent  and  satisfactory  cicatrix — white,  firm,  and  depressed.  To 
effect  this,  the  tubercular  material  must  be  removed,  by  the  act  either 
of  the  surgeon  or  of  E"ature* — by  caustic,  or  by  spontaneous  disintegra- 
tion ;  on  a  firm  foundation  alone  can  the  true  reparative  structure  be 
raised. 

Even  when  an  apparently  satisfactory  cicatrix  has  been  obtained,  the 
cure  is  not  to  be  regarded  as  complete  ;  for  if  the  constitutional  vice 
remain  unremoved,  as  too  frequently  is  the  case,  disease  is  hkely  to 
return  in  the  original  site,  as  well  as  elsewhere.  In  treatment,  there- 
fore, our  attention  must  be  directed  fxilly  more  to  the  system  than  to  the 
part ;  and  also,  the  constitutional  care  must  be  maintained  long  after 
healing  of  the  local  disorder. 

The  most  serious  complications  of  scrofulous  disease,  however,  which 
come  under  the  care  of  the  surgeon,  are  the  affections  of  the  bones  and 
joints.  They  generally  arise  fi-om  slight  injuries  ;  but  still  the  result  is 
very  much  out  of  proportion  to  the  cause.  They  are  sometimes  of  a 
peculiar  character ;  but  frequently  do  not  differ  essentially  from  ordinary 
inflammatory  affections,  except  in  being  slower  in  progress  and  more 
obstinate  in  cure.  The  affections  of  the  eye  and  skin,  in  the  scrofulous, 
are  also  peculiar  ;  and,  with  the  others,  will  be  adverted  to  hereafter. 

Tuhercle,  the  morbid  formation  so  often  found  in  scrofulous  glands, 
as  well  as  in  internal  organs,  is  a  substance  presenting  very  imperfect 
organization.  In  its  most  recent  form,  it  consists  of  small,  rounded 
granules  or  knots,  each  not  larger  than  a  pin's  head.  This  constitutes 
a  new  formation  produced  by  the  proliferation  of  the  connective  tissue, 
and  consists,  throughout  its  whole  mass,  of  small  single  or  many  nucleated 
cells.  At  its  commencement,  like  other  new  formations,  it  is  not  unusually 
pervaded  by  vessels  ;  but  when  it  enlarges,  its  cellular  constituents  throng 
so  closely  together,  that  the  vessels  become  impervious,  and  only  the 
larger  ones,  which  merely  traverse  the  tubercle,  remain  intact.  Generally, 
fatty  degeneration  sets  in  at  an  early  period  in  the  centre  of  the  tubercle, 
where  the  cell  multiplication  first  began,  and  where,  therefore,  the  oldest 
cells  lie.  Then  reabsorption  of  the  fluid  commences,  the  corpuscular 
elements  shrivel,  the  centre  becomes  yellow  and  opaque,  and  a  yellow 
spot  is  seen  in  the  middle  of  the  grey  translucent  tubercle.    Tliis  is  the 

*  "  By  Nature  I  always  mean  a  certain  assemblage  of  natural  causes,  wliicli,  though 
destitute  of  reason  and  contrivance,  are  directed  in  the  wisest  manner,  whilst  they  per- 
form their  operations,  and  produce  their  effects.  Or,  in  other  words,  that  Supreme 
Being,  by  M'hose  power  all  things  are  created  and  preserved,  disposes  them  all  in  such 
manner,  by  His  infinite  wisdom,  that  they  proceed  to  their  appointed  functions  with  a 
certain  regularity  and  order,  performing  nothing  in  vain,  but  only  what  is  best  and  fittest 
for  the  whole  frame  of  the  universe,  and  tlieir  own  peculiar  nature  ;  and  so  are  moved 
like  machiues,  not  by  any  skill  of  their  own,  but  by  that  of  the  axiiat."— Sydenham. 
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commencement  of  tlio  cheesy  metamorphosis  of  the  product.  The  change 
advances  further  and  further  outwards,  till  usually  the  whole  formation 
is  involved  in  it. 

The  tuhercle  never  attains  any  considerable  size.  The  large  tuher- 
cular  masses  which  are  sometimes  met  with — as,  for  example,  in  the 
brain,  of  the  size  of  a  walnut,  in  the  pleura  like  large  yellow  masses — 
are  not  simple  tubercles.  Every  such  tubercular  mass  consists  of  thou- 
sands of  tubercles  ;  in  fact,  it  is  a  nest  of  them,  and  enlarges,  not  by  the 
growth  of  the  original /ocz^s,  but  by  the  formation  and  addition  of  new 
mihary  tubercles  at  its  circumference. 

The  cheesy  transformation  by  which  the  tubercle  is  disintegrated, 
although  the  usual,  is  not  the  only  termination  of  the  product ;  in  rare 
cases,  by  complete  fatty  metamorphosis,  it  becomes  capable  of  reabsorp- 
tion.  Again,  many  so-called  tubercular  infiltrations,  or  even  tubercular 
knots  and  deposits,  are  undoubtedly  nothing  more  than  the  inspissated 
results  of  a  preliminary  inflammatory  process.  Tubercular  matter,  con- 
stituting the  curdy  or  flaky  substance  of  chronic  abscesses,  or  adhering 
to  the  remains  of  the  vertebrae  in  Pott's  disease,  or  occupying  in  part  the 
sac  of  the  pleura,  are  examples  on  the  large  scale  of  such  an  imperfect 
reabsorption  of  pus. 

In  the  history  of  pulmonary  tuberculosis,  this  is  what  occurs  : — 
shrivelled  up  cells,  like  those  enclosed  within  the  alveoli  of  the  lungs, 
become  inspissated  in  one  alveolus  after  another,  extending  in  gradual 
onward  progress  till  a  cheesy  hepatization  is  produced,  such  as  is  usually 
described  under  the  name  of  tubercular  infiltration. 

The  nature  of  tubercle  cannot  be  studied  after  it  has  become  cheesy, 
for  from  that  time  its  history  is  identical  with  that  of  pus  which  is  be- 
coming similarly  affected. 

In  the  lymphatic  glands,  tubercles  are  always  of  an  opaque  yellowish 
colour,  and  disposed  to  soften ;  in  the  lungs,  and  other  organs,  they  are 
sometimes  pearly  or  semitransparent,  and  of  considerably  fijmer  con- 
sistence. The  masses  enlarge,  and  become  confluent ;  at  the  same  time 
softening,  and  assuming  a  yellower  appearance.  Finally,  a  considerable 
portion  breaks  down  into  the  flaky  and  curdy  pus  before  mentioned,  and 
is  evacuated. 

When  microscopically  examined  at  an  earlier  period,  what  especially 
characterizes  this  formation  is  the  abundance  of  nuclei,  so  that,  when 
examined  as  it  hes  imbedded  in  the  tissue  by  which  it  is  surrounded, 
there  seems  to  be  nothing  but  nuclei.  But  upon  isolating  the  consti- 
tuents of  the  mass,  either  very  small  cells  provided  with  one  nucleus, 
often  so  small  that  the  cell-wall  closely  invests  the  nucleus,  or  larger 
cells  with  a  multiple  division  of  the  nucleus,  are  observed.  In  the  latter 
case,  from  twelve  to  twenty-four,  or  even  thirty  nuclei,  may  be  contained 
m  one  cell ;  these  nuclei  are,  however,  always  small,  and  have  a  homo- 
geneous shining  aspect. 

Tliis  structure,  which  in  its  development  is  comparatively  most  nearly 
related  to  pus,  in  so  far  as  it  possesses  the  smallest  nuclei,  and  relatively 
the  smallest  cells,  of  any  morbid  formation— is  distinguished  from  all  tlic 
more  highly  organized  forms  of  cancer,  cancroid,  and  simple  tumours, 
oy  those  containing  voluminous,  nay,  often  gigantic  corpuscles,  witli 
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multiple  and  highly  developed  nuclei  and  nucleoli.  Tubercle,  from  its 
comniencoment,  is,  in  fact,  a  poor,  puny  effort  at  cell  proliferation  ;  and 
in  its  cell  elements  more  closely  resembles  the  corpuscles  of  the  lym- 
phatic glands  than  any  other  of.  the  normal  tissues  of  the  body. — 
(Vii-chow.) 

In  the  internal  organs,  true  tubercular  formations  do  not  dilfer  mate- 
rially in  constitution  from  those  in  the  external  lymphatic  glan^ls.  In 
both  situations  tlieir  progress  is  usually  the  same  ;  it  is,  however,  to  some 
extent  modified  by  the  nature  of  the  part  wherein  the  tubercular  matter 
is  formed.  In  the  lungs  the  masses  of  tubercle  seldom  attain  a  consider- 
able size  without  softening  ;  and  as  the  debris  of  the  softened  tubercles 
is  discharged  by  the  bronclai,  along  with  the  remains  of  the  pulmonary 
tissue,  an  ulcerous  excavation  results,  which  is  usually  called  a  vomica, 
or  tubercular  cavity.  These  excavations  are  generally  formed  first  at  the 
upper  part  of  the  lung ;  they  are  seldom  isolated,  and  often  break  into 
one  another,  causing  by  their  rapid  extension  hectic  fever,  copious  expec- 
toration of  pus,  often  considerable  hemorrhage,  and  finally  death,  either 
by  long- continued  exhaustion,  or  by  some  accidental  inflammatory  com- 
plication. This  production  and  excavation  of  tubercular  formation  in  the 
lungs  forms  the  chief  feature  of  the  disease  kno"\vn  as  phthisis  pulmonaUs, 
which  is  not  unfrequently  developed  at  all  ages  before  the  middle  period 
of  life,  in  persons  in  whom  the  scrofulous  taint  is  strongly  marked,  as 
well  as  in  many  others  who  have  given  no  external  indications  of  this 
constitutional  condition. 

In  the  mucous  membrane  of  the  intestines  tubercles  are  yery  frequently 
found ;  and  by  their  softening  and  disintegration  open  ulcers  are  pro- 
duced, which  in  the  great  majority  of  cases  undergo  progressive  extension, 
and  by  producing  diarrhoea  contribute  greatly  to  a  fatal  result.  Intes- 
tinal tubercles  are  commonly  formed  secondarily  to  those  in  the  lungs  ; 
and  are  often  accompanied  by  a  tubercular  state  of  the  mesenteric  absor- 
bent glands. 

In  the  serous  membranes,  especially  the  peritoneum  and  pleura, 
tubercles  not  unfrequently  form ;  and  in  these  situations  they  have  little 
tendency  to  soften  and  ulcerate,  as  in  other  parts  of  the  body  above 
mentioned.  The  destructive  tendencies  of  tubercles  in  the  serous  mem- 
branes arise  from  their  being  accompanied  by  chronic  inflammatory  pro- 
ducts, which  may  either  be  fatal  directly  by  interfering  with  the 
functional  activity  of  important  organs,  or  indirectly  by  exhaustion  and 
fever. 

In  the  brain  and  its  membranes,  tubercles  occasionally  soften  and 
form  abscesses  ;  more  commonly,  however,  they  are  fatal  at  an  early  stage 
of  their  development  by  interference  with  the  functions  of  the  organ,  and 
in  the  majority  of  cases  by  serous  inflammatory  product  in  the  ventricles, 
or  hydrocephalus.  This  form  of  tubercvdar  disease  is  most  common  in 
infants  and  young  chikben. 

In  the  internal,  as  in  the  external  parts  of  the  body,  tubercular  for- 
mations not  unfrequently  heal,  or  become  inactive.  The  healing  process 
is  always  slow  ;  and  after  ulcers  have  beeii  formed,  or  tubercles  have 
been  extensively  produced,  it  is  A'-ery  uncertain  ;  a  stationary  or  retrogi'ade 
condition  of  the  aflection  being  often  followed  by  renewed  activity  and  I 
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progress.  The  healing  process  is  rarely,  if  ever,  accompanied  by  resolu- 
tion or  absorption  of  the  tubercular  masses,  although  these  may  totally 
disappear  from  the  tissue  by  ulceration,  and  be  eliminated  from  the  system. 
More  commonly  some  of  the  tuberciilar  masses  are  found  to  remain,  even 
after  aai  apparently  perfect  cui-e  of  the  affection,  in  the  form  of  hard, 
gritty,  or  chalky  masses,  generally  surrounded  and  separated  from  the 
normal  tissues  by  a  fibrous  cyst ;  and  these  bodies,  although  quite  unor- 
ganized, may  he  latent  in  the  organs  for  an  indefinite  period  without 
giving  rise  to  any  inconvenience.  It  is  well  ascertained  also  that  tuber- 
cular excavations  in  the  lungs,  even  when  of  large  size,  occasionally  heal, 
either  by  gradual  contraction  and  obliteration,  leaving  a  fibrous  cicatrix  ; 
or  by  the  formation  of  a  smooth  lining  membrane, 
continuous  mth  that  of  the  bronchi,  and  resem- 
bhng,  in  some  degree,  the  structure  of  a  mucous 
membrane. 

Of  all  the  forms  of  internal  tubercle,  that  of 
the  lungs  is  the  most  frequent  and  the  most  ex- 
tensively fatal  It  is  not  common,  however,  for 
tubercles  to  be  present  in  one  organ  without  the 
participation  of  others  in  the  morbid  condition. 
And  the  surgeon  will  do  well  to  keep  this  in  mind 
when  caUed  upon  to  treat  external  scrofulous  affec- 
tions ;  especially  if  severe  operations  are  required. 
Many  a  patient  has  suffered  amputation  of  a  Limb, 
or  excision  of  a  joint,  in  whom  the  external  and 
more  apparent  disease  was  the  least  part  of  the 
affection,  and  in  whom  the  constitution,  enfeebled 
and  destroyed  by  a  wide-spreading  disorder,  was 
little  adapted  to  bear  the  shock  of  an  operation. 
It  should  therefore  never  be  forgotten  that,  in 
adults,  tubercle  very  seldom  manifests  itself  in 
any  part  of  the  body  without  the  lungs  being  af- 
fected; while  in  infants  or  children,  the  lungs, 
bronchial  and  mediastinal  glands,  intestines,  me- 
senteric glands,  and  the  brain,  are  frequently  the 
seats  of  this  morbid  change,  which  in  any  or 
all  of  these  situations  may  be  pursuing  its  destruc- 
tive course  while  the  careless  or  ignorant  surgeon  is  fixing  his  whole 
attention  on  a  gland  or  joint. 

Treatment  of  Scrofula. — This  is  both  local  and  constitutional ;  the 
latter  the  more  important,  as  already  stated.  In  most  diseases,  and 
especially  in  this,  prevention  will  be  found  better  than  cure.  When  a 
child,  therefore,  is  born  of  strumous  parents,  aU  those  circumstances 
formerly  noticed  as  likely  to  induce  development  of  the  disease,  a  ten- 
dency towards  which  is  presumed  to  be  congenital  in  the  patient,  sliould 
be  most  carefully  avoided.  And,  in  accordance  with  the  view  taken  of 
the  cause  of  the  depraved  tendency  or  state  of  system,  it  is  plain  that  the 
line  of  treatment,  whether  preventive  or  curative,  should  be  tonic.  This 
best  consists,  not  in  medicine,  but  in  due  regard  to  food,  bowels,  skin. 
Fig.  82.  Portion  of  tuberculatecl  omentum. 


Fig.  82. 
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air,  exercise,  and  climato.  The  food  shoidd  be  in  suflicient  quantity, 
generous  and  nutritive,  yet  simjile,  and  not  in  sucli  amount  as  to  exceed 
the  power  of  digestion.  The  LoweLs  should  he  kept  in  a  regular  and 
normal  state,  by  attention  to  diet  and  exercise ;  assisted,  if  need  be,  by 
simple  laxatives ;  purgatives,  and  more  especially  mercurials,  being  avoided, 
unless  in  urgent  circumstances.  Mercury,  which  in  the  diseases  result- 
ing from  hereditary  syphilis  works  magical  results,  is  justly  held  to  be 
injurious  in  the  scrofulous  diathesis,  more  especially  when  used  so  as  to 
produce  its  constitutional  effect ;  except  when  acute  inflauuiiatory  change 
has  seized  upon  an  important  and  delicate  tissue ;  and  even  then  it  must 
be  used  warily — for  scrofula  greatly  modifies  that  tolerance  of  the  remedy 
which  the  inflammatory  attack  would  othermse  engender.  Purgatives, 
on  the  other  hand,  are  dangerous,  because  likely  to  excite  tubercular 
formation  in  the  mucous  .membrane  of  the  intestinal  canal,  or  to  cause 
softening  and  suppuration  of  tubercle  which  may  have  already  formed 
there.  The  skin  is  kept  warm,  by  suflficient  clothing — flannel  not 
omitted  ;  and  clean  and  perspirable,  by  daily  bathing  as  well  as  ablution. 
The  bath  should  be  cold ;  and  sea- water  is  to  be  preferred,  when  season 
and  other  circumstances  are  favoujable.  Eeaction  is  the  object  of  the 
bath  ;  and  when  this  fails,  either  altogether  or  in  part,  batliing  should  be 
abandoned;  perseverance  would  occasion  more  harm  than  benefit,  exerting 
a  depressing  and  relaxing  influence  instead  of  one  that  is  tonic.  Witliin 
doors,  the  patient  should  be  at  all  times  in  an  atmosphere  which  is  dry, 
pure,  and  often  changed  by  ventilation ;  and  exercise  in  the  open  air 
should  be  daily  practised,  short  of  actual  fatigue.  If  possible,  a  climate 
should  be  made  choice  of  which  is  dry,  bracing,  temperate,  and  free  from 
sudden  yet  habitual  vicissitude.  Should  the  disease  threaten,  notwith- 
standing, this  regimen  is  to  be  assisted  by  selections  from  the  class  of  | 
simple  tonic  medicines — bark,  cascarilla,  calumba,  rhubarb,  etc.  Alkalis  j 
also,  cautiously  and  occasionally  administered,*  are  usually  found  of 
service  ;  not  only  as  neutralizing  acid  to  which  the  patient  is  especially  , 
liable,  but  also  seeming  to  exert  a  beneficial  influence  on  the  bloocL 

But  there  are  certain  remedies  which  aspire  to  the  rank  almost  of  j 
specifics  in  this  disease ;  and  the  foremost  of  these  are  the  preparations  i 
of  iodine,  more  especially  the  iodide  of  potassium.    This  medicine  is  'i 
given  in  solution,  in  doses  of  from  gr.  i.  to  gr.  ui.  thrice  daily;  watcluiig  I 
the  effect,  so  as  to  avoid  the  somewhat  violent  physiological  result  which  I: 
continuance  of  full  doses  is  apt  to  induce.    The  beneficial  operation  I: 
sometimes  seems  to  be  increased  by  combination  with  cantharides.  ( 
Iron,  hkewise,  is  much  in  favour ;  not  only  as  an  excellent  tonic,  but  \ 
also,  like  the  alkalis,  as  having  a  beneficial  influence  on  the  blood ;  pro-  ! 
bably  augmenting  the  red  corpuscles — as  well  as  the  proportion  of  fibrin,  j 
indirectly  through  its  general  tonic  eff'ect.     Iodine  and  iron  may  bo 
happily  combined.    The  iodide  of  iron  may  be  given  in  the  solid  form,  I 
or  as  a  syrup  ;  the  latter  is  usually  preferred.    Tlie  nnu-iatcs  of  lime  and  i 
barytes  once  held  a  high  reputation,  but  latterly  have  fallen  into  disrepute 
— except  when  combined  with  iron,  especially  the  phosphate.    Walnut  i 
leaves,  in  the  form  of  extract,  have  also  been  brought  prominently  for- 
*  Long  continuajice  of  alkalis,  it  is  well  known,  seldom  fails  to  bring  the  strongest 
system  into  a  state  of  asthenia. 
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Wcord ;  but  thoir  reputation  lias  still  to  be  made.  Conium  is  by  many- 
asserted  to  be  most  useful,  more  especially  during  the  progress  of  ulcera- 
tion; exhibited  in  the  form  of  tincture.  Cod-liver  oil  is  invaluable. 
Benefit  may  be  to  some  extent  due  to  the  proportion  of  iodine  it  contains. 
But  besides — in  scrofula,  it  has  been  said  that  "  the  nitrogenized  elements 
of  nutrition  are  in  excess  ;  the  evacuations  even  become  albuminous,  and 
are  glairy  like  white  of  egg  j  gradually  the  albuminous  principle  of  the  blood 
becomes  predominant ;  at  the  same  time  the  fatty  or  carbonized  principle 
disappears,  and  emaciation  takes  place  ;  at  length  albumen  is  deposited 
in  the  textures,  constituting  tubercular  deposits.  The  whole  of  this 
process  is  evidently  one  of  perverted  nutrition  j  and  that  this  is  owing  to 
the  absence  of  the  carbonized  or  oleaginous  elements,  and  an  excess  of  the 
nitrogenized  or  albuminous,  must  be  evident.  The  indication  of  cure 
then,  under  such  circumstances,  must  be  to  introduce  into  the  system  the 
first  named  principle,  namely,  fluid  fat,  or  oil,  in  order  that  it  may  com- 
bine with  the  excess  of  albumen,  and  constitute  a  healthy  blastema  for 
the  support  of  nutrition."*  By  whatever  theory  its  action  is  explained, 
there  is  no  denying  the  fact,  that  this  medicine  is  of  much  virtue  in 
scrofulous  disease ;  alleviating  the  symptoms,  fattening  the  patient,  and 
improving  the  general  tone  of  system.  To  all  ages  it  is  suitable,  but 
especially  to  the  young ;  given  in  such  doses  as  the  stomach  will  bear, 
and  generally  found  to  sit  most  lightly  when  taken  shortly  after  meals. 
Sometimes  it  causes  nausea,  with  loss  of  appetite ;  and  then  it  must  be 
discontinued,  at  least  for  a  time  ;  the  syrup  of  the  iodide  of  iron,  with 
cream,  glycerine,  or  some  other  substitute,  being  given  meanwhile. 

The  local  treatment  varies,  according  to  the  stage  of  advancement. 
"While  the  tubercle  is  yet  recent,  and  the  enlargement  external,  chronic, 
and  indolent,  it  is  usually  our  object  to  effect  discussion.  The  prepara- 
tions of  iodine  are  used  both  externally  and  internally,  with  this  view, 
as  in  the  case  of  chronic  abscess ;  and  the  form  of  ointment,  applied  by 
friction,  is  not  objectionable  here,  inasmuch  as  there  is  less  risk  of 
over-stimulation  being  thereby  induced.  Discussion  having  failed,  sup- 
puration is  to  be  sought  for  rather  than  dreaded ;  and,  if  possible,  it  is 
made  to  occur  within  the  tuberculated  part,  in  order  that  full  disinte- 
gration and  removal  of  the  morbid  product  may  ensue. 

But,  in  scrofulous  patients,  small  abscesses  not  unfrequently  form, 
unconnected  with  tubercular  change.  These  are  amenable  to  ordinary 
rules  of  treatment;  and  when  they  are  situated  in  a  part  habitually 
exposed,  as  the  face  or  neck,  a  small  opening  should  be  very  early  made, 
so  as  to  limit  suppuration,  favour  contraction,  and  avoid  the  deformity  of 
a  large,  irregular,  and  depressed  cicatrix. 

Usually,  suppuration  is  secondary  to  the  tuberculous  formation ;  the 
abscess  is  of  a  chronic  nature  even  from  the  first,  and  approaches  the 
surface  slowly,  with  a  broad  front,  enlarging  almost  equally  in  all  direc- 
tions. If  stm  anxious  to  avoid  an  unseemly  mark,  an  early  and  minute 
opening  may  be  made  ;  but  the  result  is  lilcely  to  be  only  partially  suc- 
cessful ^  It  is  better  practice  to  delay  evacuation— meanwhile,  perhaps, 
stimulating  the  part  by  blisters— until  the  skin  has  been  thinned,  and 

*  Bennett,  on  Cod  Liver  Oil,  1841.    See,  also,  by  same  author,  Eemarks  on  the 
treatment  of  Phthisis.— Monthly  Journal,  March  1850,  p.  236,  d  seq. 
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until  an  opportunity  has  been  afforded  for  disintegration  of  the  tubercle 
being  at  all  events  efficiently  commenced,  if  not  perfected.  Caustic 
potass  is  then  used  as  the  opening  agent ;  destroying  attenuated  skin  so 
far  as  may  seem  necessary,  and,  if  need  be,  at  the  same  time  making 
a  destructive  thrust  into  the  tuberculated  part.  The  matter  is  eva- 
cuated, and  the  diseased  texture  sooner  or  later  comes  away ;  granula- 
tion is  in  due  time  commenced,  and  the  ordinary  means  are  then  adopted 
to  favour  its  progress  and  completion.  Constitutional  treatment  is  maui- 
tained,  uninterrupted ;  and  must  be  long  persevered  with,  after  apparent 
local  cure ;  for,  in  the  general  system  is  the  true  seat  of  the  disorder. 

It  is  almost  unnecessary  to  state  that  chronic  enlargements  of  lym- 
phatic glands,  by  tubercular  formation,  as  in  the  neck,  are  not  to  be 
made  the  subject  of  severe  surgical  operation.  Discussed  they  may  be ; 
or  by  suppuration  they  may  be  broken  down  and  extruded  ;  but  extirpa- 
tion by  the  knife  is  in  truth  an  unwarrantable  cruelty. 


CHAPTER  IX. 


HEMOERHAGE. 

Inflammatory  Hemorrhage  and  Extravasation. 

"When  the  inflammatory  process  has  approached  its  crisis,  we  have 
seen  that  the  vascular  coats  are  apt  to  give  way ;  permitting  the  con- 
tained "blood — liquor  sanguinis  and  red  corpuscles,  in  mass — to  escape 
more  or  less  copiously.  If  this  occur  on  a  free  surface,  the  accident 
is  termed  Hemorrhage ;  if  the  interior  of  a  part,  Extravasation.  The 
former  most  frequently  takes  place  in  inflaming  mucous  membrane,  the 
blood  escaping  by  the  mucous  outlet ;  and  is  not  to  be  rashly  checked, 
inasmuch  as  it  generally  tends  towards  a  beneficial  result.  The  impli- 
cated vessels  are  not  only  relieved  of  part — it  may  be  the  greater  part — 
of  their  burden  ;  but  besides,  a  general  resolutive  effect  may  be  obtained, 
as  if  the  flow  were  an  artificial  one  from  a  vein  at  the  bend  of  the  arm. 
In  such  practitioner,  suddenly  called,  must  take  care  not  to  sup- 

pose that  to  be  of  itself  a  disease,  requiring  immediate  arrest,  which  is 
actually  a  means  of  cure  directed  against  advancing  disease — an  occurrence 
requiring  to  be  watched,  perhaps  favoured,  but  only  to  be  arrested  when 
threatening  to  prove  excessive. 

When,  however,  such  hemorrhage  takes  place  into  an  internal  space, 
it  cannot  be  too  soon  stopped  ;  and  we  would  rather  prevent  it  altogether, 
if  possible ;  seeing  that  its  presence,  bulk,  and  pressure,  may  excite 
disease  of  a  still  higher  grade,  or  seriously  interfere  with  the  function  of 
neighbouring  parts.  In  the  chambers  of  the  eye,  for  instance,  extravasa- 
tion may  hurry  on  the  inflammatory  process  to  ultimate  disorganisation 
of  the  eyeball ;  in  the  pericardium,  the  heart's  action  may  be  fatally 
overborne ;  in  the  membranes  of  the  brain,  coma  by  compression  may 
ensue. 

Extravasation  is  seldom  but  injurious,  and  therefore  at  all  times  to 
be  avoided.  Occurring  in  an  internal  organ,  it  occasions  serious  conse- 
quences, by  arrest  or  impairment  of  function  not  only  in  that  part  itself, 
but  also,  perhaps,  in  qthers  adjoining,  by  pressure  made  on  them.  Oc- 
curring anywhere,  it  is  unfavourable,  as  indicating  a  high  grade  of  the 
inflammatory  process  ;  one  which  is  breaking  up  texture,  and  paving  the 
way  for  suppuration. 

Traumatic  Hemorrhage 

may  proceed  from  wound  of  an  artery,  or  of  a  vein,  or  of  both ;  or  it 
may  be  capillary— sometimes,  under  peculiar  circumstances,  the  most  for- 
midable of  all    We  shi.ll  first  consider  Arterial  bleeding. 

p 
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Arterial  Hemorrhage. — When  an  artery  is  cut  across,  bleeding  is 
instant  and  rapid  ;  tlie  blood  of  a  florid  red  colour ;  and  ejected  not  in  a 
continuous  stream,  but  yer  salium.  The  arterial  orifice  remaining  open, 
and  the  energy  of  the  heart's  impulse  being  unbroken,  much  blood  is  lost 
in  a  very  short  time,  from  a  vessel  of  any  considerable  size  ;  and,  cceieris 
pcmhics,  the  nearer  the  wound  to  the  centre  of  circulation,  the  more  rapid 
the  hemorrhage.  In  recent  wounds,  such  bleeding  is  their  most  pro- 
minent and  alarming  circumstance ;  the  first  to  claim  attention  with  a 
view  to  its  arrest.  The  means  suitable  for  this  end  are  termed  Hemo- 
statics ;  and  are  of  two  lands  ;  the  work  of  Nature  ;  and  the  work  of  the 
surgeon. 

Natural  Hemostatics. 

These,  also,  are  divisible  into  two  classes  ;  Temporary  and  Permanent. 
I.  The  Tempoi^ary.  1.  The  artery,  so  soon  as  severed,  retracts,  in  virtue 
of  its  elastic  nature,  within  its  sheath ;  leaving  the  extreme  portion  of 


that  sheath,  which  does  not  retract — being  without  the  same  elasticity — 
vacant,  and  of  rough  surface.  In  that  vacant  space,  coagulation  occurs. 
Particles  of  fibrin  become  entangled  and  adherent  to  the  rough  points  of 

Fig.  83.  Plan  of  natural  hemostatics,  in  a  cut  artery.  At  a,  tlie  cut  end  of  the 
arterial  tube  ;  conical,  by  contraction.  At  b,  the  arterial  sheath,  vacated  by  the  re- 
tracted artery,  and  occupied  by  coagulated  blood.  At  c,  the  coaguluni  projecting  from 
the  orifice  of  the  sheath. — Jones. 

Fig.  84.  Contraction  of  a  cut  artery  shewi ;  a,  the  orifice  of  a  dead  artery  ;  b,  the 
orifice  of  a  living  vessel  immediately  after  section. — Sir  C.  Bell. 

Fig.  85.  Plan  of  natural  hemostatics,  in  a  cut  artery.  At  a,  the  external  coagu- 
lum  ;  incorporated  with  the  coagulum  of  tlie  sheatli,  opposite  b.  There  also  the 
internal  coagulum  seen  resting  on  the  external ;  and  extending  upwards  as  far  a.s  the 
Ih-st  collateral  branch,  at  c. — JoNios. 
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its  inner  surface ;  and  these  constitute,  as  it  were,  nuclei  on  which  others 
aggregate,  to  form  a  clot  more  or  less  complete. 

2.  Also,  by  virtue  of  inherent  elasticity  of  tissue,  the  cut  artery, 
while  it  retracts  within  its  sheath,  contracts  upon  itself,  at  the  cut  point ; 
diminishing  its  calibre  there ;  a  vital  action  ;  producing  a  mechanical 
and  obvious  obstacle  to  profuse  flow  from  the  orifice — inasmuch  as  that 
orifice,  at  the  moment  of  incision  wide,  is  in  a  few  seconds  diminished  to 
perhaps  a  half  of  its  first  dimensions.  The  more  lax  and  free  the  sur- 
rounding areolar  tissue,  the  more  favourably  is  the  vessel  situated  for 
contraction  and  retraction  ;  and  vice  versa. 

3.  More  direct  obstacles  are  thrown  in  the  way,  however ;  by  coagu- 
lation of  a  part  of  the  passing  blood.  A  coagulum  forms  in  the  vacant 
space  of  the  arterial  sheath,  as  already  explained  ;  coming  ultimately  to 
occupy  that  space  altogether ;  often  of  a  conical  shape ;  its  base  resting 
on  the  cut  arterial  coats,  its  apex  projecting  in  a  pouting  manner  from 
the  orifice  of  the  sheath  (Fig.  83,  c) — as  may  be  seen  in  the  face  of  every 
recent  wound.  If  the  wound  be  open  and  free,  there  will  be  no  other 
external  clot ;  but,  if  otherwise  circumstanced,  a  certain  amount  of 
sanguineous  infiltration  takes  place  into  the  surroimding  areolar  tissue  ; 
the  blood,  so  infiltrated,  solidifies ;  and  a  coagulum  results,  more  or 
less  extensive — by  the  pressure  of  which  the  arterial  orifice  is  further 
closed,  and  the  first-formed  clot  supported  in  its  hemostatic  ofiice.  The 
flow  having  been  thus  temporarily  obstructed,  a  third  coagulum  forms  ; 
as  after  deligation  of  an  artery  ;  slim  and  twisted  ;  its  broad  base  resting 
on  that  of  the  first  clot,  at  the  cut  arterial  orifice  ;  its  slender  apex  some- 
times as  high  as  on  a  level  with  the  nearest  collateral  branch. 

4.  These  im^^ortant  changes  are  aided  by  the  natural  consequences  of 
hemorrhage ;  mainly  two.  1.  As  healthy  blood  flows,  it  becomes  more 
and  more  prone  to  coagulate ;  a  state  obviously  most  favourable  to  for- 
mation of  the  obstructing  clots.  2.  The  patient  is  affected  by  a  growing 
faintness,  and  tendency  to  syncope.  The  heart's  action  abating,  and  the 
general  circulation  becoming  more  and  more  feeble,  contraction  of  the 
arterial  orifice  is  favoured,  as  also  the  construction  of  coagula. 

In  the  distal  orifice  of  the  cut  artery,  similar  changes  occur  as  in  the 
cardiac  ;  and  more  readily.  The  contraction  and  retraction  are  greater  ; 
and,  the  blood's  impulse  being  less,  coagulation  takes  place  with  both 
greater  speed  and  greater  firmness. 

By  such  means,  in  Avounds  of  the  smaller  vessels.  Nature  is  herself 
equal  to  the  task  of  arresting  the  flow  for  a  time.  And  if  the  coagula 
be  not  disturbed  by  reaction,  permanent  occlusion  of  the  cut  orifice  is 
effected,  in  the  following  way  :  II,  The  Permanent  From  the  cut 
arterial  coats  fibrinous  product  takes  place  copiously  ;  and  becomes  incor- 
porated with  the  adjacent  portions  of  coagulum,  whose  colouring  matter 
disappears  by  absorption.  The  new  matter  becomes  fixed  and  vascu- 
larised ;  the  coats  cohere  by  new  and  living  texture  ;  and  the  opening 
IS  permanently  sealed.  At  the  same  time  the  surrounding  tissues  are 
condensed  by  infiltrated  new  matter  ;  whereby  the  permanent  fibrinous 
arterial  closure  is,  as  it  were,  supported  and  maintained.  The  coagula 
are  now  useless  ;  their  time  and  vocation  have  passed,  and,  in  obedience 
to  the  general  law,  they  dwindle  down  and  finaUy  disappear  by  absorp- 
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tion.  At  a  more  distant  date,  the  like  happens  to  the  fibrinous  product 
around  ;  the  parts  again  become  loose,  and  resume  their  normal  texture. 
The  arterial  canal  has  already  contracted,  up  to  the  nearest  collateral 
branch ;  forming  a  narrow  cone,  the  base  of  which  is  at  the  collateral 
branch,  the  apex  at  tlie  arterial  extremity.  This  cone  narrows  more  and 
more  ;  ultimately  the  coats  cohere,  and  the  canal  at  that  part  may  become 
wholly  obhterated.  Absorption  continuing,  the  consolidated  part  shiinks 
to  a  mere  thread. 

In  the  process  of  natural  hemostatics — wonderfully  adapted  to  the 
end  in  view — there  may  be  observed  a  striking  similarity  to  that  whereby 
a  broken  bone  is  united.  First,  the  effusion  of  blood,  which  coagulates ; 
then  the  formation  of  organisable  matter ;  absorption  of  the  coagulum ; 
confirmation  of  the  new  product,  organised  and  vascularised — at  first 
redundant  in  bulk ;  lastly,  absorption  of  the  adventitious  structure,  and 
restoration,  more  or  less  complete,  of  the  normal  state. 

In  the  case  of  a  lacerated  artery,  natural  hemostatics  are  more  readily 
effected.     The  arterial  coats  do  not  afford  an  equal  resistance  to  the 

lacerating  force ;  but,  giving  way  at  diffe- 
rent times,  have  different  relative  posi- 
tions. The  internal  and  middle  coats 
give  way  first,  and  together,  as  if  cut 
by  a  knife  ;  they  remain  coherent,  and 
occupy  their  normal  position.  The  ex- 
ternal coat  affords  most  resistance,  is 
most  extended,  and  having  at  length 
given  way  does  not  again  proportionately 
retract.  So  that  the  arterial  orifice,  as  represented  by  the  inner  coats,  is,  in 
the  case  of  laceration,  doubly  protected  ;  first,  by  a  conical  pouch  formed  by 
the  external  coat,  stretched  to  a  point  before  it  has  given  way ;  and 
secondly,  by  the  ordinary  vacant  space  of  the  common  sheath,  should 
that  remain,  as  an  additional  safeguard  against  bleeding.  The  existence 
of  the  latter,  however,  is  not  essential ;  the  coagulation  which  forms 
within  the  stretched  and  funnel-shaped  external  coat  forming  a  sufficient 
barrier  against  continuance  of  the  arterial  flow.  In  other  respects,  the 
process  of  occlusion  is  the  same. 

When  an  artery  is  only  iMrtiaUy  divided,  hemostatics  are  accom- 
phshed  with  greater  difficulty.  !N"either  contraction  nor  retraction  can 
occur.  The  wound  tends  to  remain  open  ;  and,  if  circulation  be  active — 
by  reason  of  the  size  of  the  artery,  or  its  propinquity  to  the  heart — there 
is  much  risk  of  a  fatal  amount  of  loss,  if  I^ature's  efforts  be  alone 
trusted  to.  And  yet  it  is  wonderful  under  what  circumstances  a  suc- 
cessful issue  sometimes  does  occur.  Cases  are  well  authenticated,  in 
which  the  aorta,  and  even  the  heart  itself,  have  been  punctured ;  and 
yet  the  patients  have  survived.  Syncope  having  occurred,  a  coagulum 
formed  in  the  wound ;  .on  occurrence  of  reaction  the  clot  Avas  not  dis- 

Fig.  86.  1.  Plan  of  retracted  artery,  after  section  ;  a,  tlie  conical,  contracted,  and 
retracted  arterial  tube  ;  5,  the  arterial  sheath  left  vacant.  2.  Plan  of  retracted  artery, 
after  laceration  ;  the  middle  and  internal  coats  of  the  ai-tery ;  h,  the  extremity  of 
external  coat,  forming  a  pouch,  containing,  c,  the  coagulum,  which  extends  a  .short 
way  up  the  vessel. 
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turbed ;  but,  remaining  in  the  gap,  it  became  the  means  of  effecting  not 
only  temporary  but  permanent  occlusion. 

In  the  ordinary  circumstances  of  arterial  puncture,  the  hemostatics 
are  as  follow  :— Blood  is  infiltrated  into  the  textures  exterior  to  the 


Fig.  87. 


sheath,  and  also  between  the  sheath  and  the  artery ;  in  both  situations 
coagulation  takes  place  ;  and  the  pressure  of  the  clots  obviously  tends  to 
moderate  the  flow  through  the  arterial  canal,  as  weU  as  from  the  arterial 
wound.    By  the  infiltration,  also,  relative  position  is  altered.    At  the 


Fig.  88. 

moment  of  infliction,  the  apertures  in  the  sheath  and  in  the  artery 
corresponded ;  but,  subsequently,  the  track  of  the  wound  becomes 
oblique ;  and  the  sheath,  where  entire,  comes  to  overlap  the  arterial 
wound,  preventing  further  escape  of  blood.  It  is  probable,  also,  that 
in  many  cases  the  coagulum  extends  into  the  arterial  gap,  nay,  may 
gradually  occlude  the  artery  itself  And  if  the  sanguineous  flow  have 
been  much  moderated  by  pressure  from  the  exterior  coagula,  as  well  as  by 
the  faintness  which  loss  of  blood  has  induced,  the  obstructing  clot  may 
not  be  loosened  or  dislodged ;  but  may  remain,  until  removed  by  absorp- 
tion, after  consolidation  of  the  breach  by  newly  organized  product. 

The  formation  of  this  organized  product,  in  and  around  the  gap, 
constitutes  the  permanent  hemostatics ;  as  in  the  case  of  complete 

Fig.  87.  A  punctured  artery.  The  wound  of  the  integuments  uniform  and  conti- 
nuous with  that  in  the  vessel ;  a  state  favourable  to  hemorrhage,  existing  at  the  time 
of  injurj'. 

Fig.  88.  The  same  vessel,  some  time  after  the  injury,  in  altered  circumstances. 
The  track  of  wound  oblique,  occupied  by  blood  ;  and  coagula  also  infiltrated  into  the 
surrounding  areolar  tissue.  The  arterial  sheath  slit  open,  shewing  bloody  extra- 
vasation also  there,  between  the  arterial  coats  and  their  sheath ;  a  condition  alto- 
gether unfavourable  to  continuance  of  hemorrhage. 
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division.  It  may  be  sucla  as  merely  to  close  the  aperture,  leaving  the 
normal  canal  pervious ;  or  it  may  he  to  such  an  extent  as  to  occlude  the 
•whole  tube,  and  lead  to  obliteration  at  that  point.  The  latter  is  the 
more  frequent  occurrence  ;  and  is  indeed  to  be  preferred ;  rendering  the 
occurrence  of  either  secondary  hemorrhage,  or  aneurismal  formation,  less 
probable. 

The  result  depends  not  a  little  on  the  form  of  wound.  If  a  mere 
puncture,  in  the  axis  of  the  vessel,  exist — there  is  no  gaping ;  hemor- 
rhage is  comparatively  slight,  and 
the  process  of  occlusion  is  easily 
effected ;  the  tube  remaining  per- 
vious. K  the  wound  be  oblique, 
gaping  is  considerable,  bleeding  co- 
pious, occlusion  more  difficult,  and 
obliteration  of  the  canal  probable. 
The  more  nearly  the  incision  ap- 
a  b  c  d    preaches  a  transverse  direction,  the 

greater  the  gaping,  the  hemorrhage, 
the  difficulty  of  occlusion,  and  the  probabiHty  of  obliteration.  When  it 
is  not  only  transverse,  but  involves  more  than  half  of  the  vessel's  girth, 
the  gaping  is  great ;  the  bleeding  is  with  much  difficulty  controlled  ; 
and  ulceration  almost  always  occurs,  ultimately  severing  the  undivided 
portion  of  the  coats.  Thereafter  permanent  hemostatics  are  then  con- 
ducted in  the  same  way,  and  very  much  under  the  same  circumstances, 
as  if  the  artery  had  been  at  first  completely  divided. 


Surgical  Hemostatics. 

A  most  important  qualification  in  the  surgeon,  called  to  a  case  of 
hemorrhage  by  wound,  is  absence  of  fear  or  alarm.  And  this  valuable 
coolness  can  only  be  obtained  by  self-confidence  ;  founded  on  an  intimate 
knowledge  of  the  means  whereby  the  flow  may  be  arrested,  and  on  a 
conviction  that  he  is  perfectly  competent  to  apply  these  effectually. 
His  first  duty  is  to  expose  the  wound.  Probably  it  has  been  covered  up 
with  bandages,  or  napkins,  or  cloths,  by  some  anxious  and  unskilful 
hand,  in  the  vain  hope  of  so  stanching  the  bleeding.  These  must  be  all 
removed.  His  next  duty  is  to  expose  the  bleeding  point.  The  wound 
Avill  be  found  filled  with  coagulum,  through  which  the  blood  weUs  out 
more  or  less  copiously.  This  clot  must  be  all  dislodged,  witb  the 
fingers  or  forceps.  Then  the  cut  orifice  is  seen,  sending  forth  its  jet : 
and  then,  and  then  only,  can  that  orifice  be  dealt  with  in  an  effectual 
manner.  Meanwhile,  let  him  compress  that  bleediug  point  Avith  his 
finger,  till  he  determine  what  the  circumstances  may  require,  and  what 
further  instruments  or  assistants  he  may  need  to  procure.  Such  direct 
accurate  pressure  on  the  bleeding  point  will  always  arrest  bleeding  from 
any  artery,  however  large  the  si2;e.    Let  him,  therefore,  set  to  work 

Fig.  89.  Plan  of  wounded  arteries ;  a,  a  mere  longitudinal  slit,  extending  to  an 
oval  space  ;  b,  the  same  woimd,  in  an  obli(iue  direction,  gaping  more  ;  c,  a  less 
wound  transverse,  with  the  proportional  gaping  great  ;  d,  a  transverse  wound  of  the 
same  size  as  a  and  b,  causing  a  very  wide  hiatus.— Liston. 
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confidently.  A  small  vessel,  with  a  tiny  stream,  may  bo  salely  left  to 
natural  lieniostatics ;  but  when  the  calibre  is  at  all  considerable,  and  the 
jet  active,  there  is  no  safety  but  in  the  employment  of  some  sui'gical 
means  of  arrest.  These  are  various.  On  the  Avhole,  none  are  superior, 
if  equal,  to  the  ligature,  skilfully  employed  ;  but  some  may  prove  auxi- 
liary to  this ;  while  others  may  conveniently  supersede  it  in  certain 
circumstances.    We  shall  consider  them  in  detail. 

1.  Pressure. — This  may  be  used,  when  ligature  is  either  unneces- 
sary or  inapplicable.  For  example,  when  the  bleeding  comes,  not  from 
one  or  two  arteries  of  considerable  size,  but  from  a  great  number  of 
small  arterial  twigs,  or  when  it  resembles  rather  a  capillary  oozing,  liga- 
ture need  not  be  applied  to  each  bleeding  point ;  pressure  suffices.  Or 
when  hemorrhage  proceeds  from  arterial  orifices,  imbedded  in  dense 
unyielding  texture — as  in  the  almost  cartilaginous  mass  of  soft  parts 
which  invest  a  necrosed  bone,  or  in  the  substance  of  bone  itself — deli- 
uation,  if  attempted,  would  probably  fail ;  and  here,  again,  pressure  is 
to  be  preferred.  In  limited  wounds  of  the  hand  and  foot,  attended 
with  arterial  bleeding,  and  where  dilatation  of  the  wound  would  be  requi- 
site to  tie  the  vessel,  or  again  in  bleeding  from  the  vessels  of  the  scalp, 
Avhich  are  supported  by  the  osseous  arch  of  the  calvarium,  pressure  is 
generally  preferred.  It  must  be  early,  accurate,  and  steadily  maintained. 
Early,  in  order  to  anticipate  infiltration  of  the  areolar  tissue ;  by 
which  aneurismal  formation  might  be  favoured  ;  or,  at  least,  by  which 
an  obstacle,  of  greater  or  less  bulk,  would  be  interposed  between  the 
arterial  wound  and  the  compressing  agent.  Accurate ;  because  a  com- 
paratively slight  amount  of  pressure,  applied  directly  to  the  bleeding 
point,  suffices  to  arrest  the  flowj  while  a  great  amount  of  pressui-e, 
inaccm-ately  applied,  may  prove  ineffectual.  And  it  is  a  great  object  to 
employ  no  higher  degree  of  pressure  than  what  is  barely  sufficient ;  lest 
untoward  consequences  ensue.  The  limb  might  be  so  tightly  girded  as 
to  threaten  gangrene ;  at  all  events,  severe  pressure,  long  maintained,  is 
certain  to  induce  suppuration  and  ulceration  of  the  wound,  which  may 
determine  secondary  hemorrhage  at  a  later  period. 

Due  pressure  is  applied  in  the  following  manner  : — ^The  wound,  and 
the  bleeding  point  in  the  wound,  having  been  exposed,  as  already 
directed,  and  the  finger  or  ^ 
thumb    placed  accurately 
on  the  latter,  so  as  tempo- 
rarily to  arrest  the  escape 
of  blood,  an  assistant  care- 
folly  bandages  the  whole 
limb  from  below  upwards,  ^'s- 

80  as  to  afford  an  uniform  degree  of  support  to  the  whole,  and  prevent 
untoward  consequences  from  the  concentrated  pressure  which  is  about  to 
be  applied  to  the  wound  (Fig.  36),  p.  136.  As  the  finger  or  thumb  is 
cautiously  removed,  a  small,  firm,  dossil  of  lint,  not  larger  than  the  finger's 

Fig.  90.  Plan  of  a  graduated  compress,  a,  The  artery  wounded  ;  b,  b,  the  gra- 
duated compress  arranged,  so  that  the  apex  of  the  cone  is  in  immediate  contact  with 
the  arterial  orifice,  while  its  mass  occupies  the  general  wound,  and  projects  somewhat 
above  the  integumcntal  level. 
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end — supplies  its  place  ;  laid  in  immediate  contact  with  the  arterial  orifice, 
-  Over  this,  another  and  another — each  increased  in  size — are  rapidly  ap- 
plied, till  the  wound  has  become  filled  with  a  graduated  compress  ;  of  a 
conical  form  ;  its  apex  in  contact  with  tlic  arterial  wound,  the  base  pro- 
jecting a  little  beyond  the  level  of  the  surrounding  integument;  the 
whole  fitting  and  filling  the  wound  in  every  part.  This  accurately  fitted 
compressing  agent  is  then  retained  in  its  place,  by  continuation  of  the 
bandage  upwards  ;  and  the  degree  of  pressure  is  regulated,  by  the  tight- 
ness with  which  the  roller  is  drawn.  The  whole  surface  of  the  wound 
is  compressed  somewhat ;  but  the  main  pressure  is  concentrated  directly 
on  the  bleeding  point. 

If  the  dressing  remain  dry  and  unstained  by  blood  from  beneatli,  it 
is  a  sign  that  the  application  is  effectual ;  and  it  is  left  undisturbed. 
If,  on  the  contrary,  blood  soon  appear,  and  trickle  through,  the  whole 
must  instantly  be  undone,  and  re-applied  more  carefully,  lilood,  having 
oozed  through  the  dressing,  must  have  previously  collected  in  the  wound  ; 
coagulation  has  taken  place  there ;  and  the  interposition  of  a  clot,  be- 
tween the  compress  and  the  bleeding  point,  renders  pressure  inaccarate, 
and  consequently  ineffectual. 

The  dressing,  when  satisfactory  in  its  immediate  result,  is  retained 
for  three  or  four  days  ;  unmoved  and  unabated.  Then  the  apparatus  i.s 
undone,  and  re-applied  more  lightly  than  before  ;  and,  having  been 
retained  for  several  days  more,  it  may  then  be  wholly  discontinued.  In 
re-application,  it  is  well  not  to  interfere  with  the  deep  part  of  tlie  com- 
press ;  if  (Ivy,  accurately  applied,  and  adherent.  And,  after  pressure  has 
been  wholly  removed,  the  deep  part  of  the  compress  should  not  be  taken 
out  by  forceps  or  fingers  ;  but  should  be  permitted  to  come  away, 
loosened  by  the  discharge.  The  less  the  advancing  occlusion  by  plastic 
change  is  disturbed,  the  better.  The  pressure  may  be  likened  to  Nature's 
temporary  hemostatics  ;  restraining  the  flow,  temporarily,  by  the  inter- 
vention of  mechanical  obstacles ;  till  time  and  opportunity  are  afforded, 
sufficient  for  permanent  occlusion  by  organized  new  material. 

In  the  case  of  slight  wound  of  a  large  vessel,  pressure  may  be  so 
regulated  as  to  eflect  occlusion  of  the  arterial  wound  only ;  leaving  the 
arterial  tube  pervious  as  before.  But,  as  formerly  stated,  this  is  not  only 
an  unnecessary  but  a  dangerous  refinement  in  surgery ;  not  unlikely  to 
favour  aneurismal  formation.  It  is  easier,  safer,  and  altogether  more 
advisable — should  it  be  thought  prudent  to  trust  to  pressure  at  all — to 
apply  it  so  forcibly  as  to  obhterate  the  arterial  canal  at  that  point ;  not 
only  temporarily  but  for  ever. 

Pressure  may  be  applied  indirectly  and  temporarily ;  mth  the  view 
of  restraining  hemorrhage,  until  the  necessary  means  have  been  adopted 
for  securing  the  bleeding  points.  Thus,  in  copious  hemorrhage  from  a 
wound  of  the  leg,  it  is  advisable  to  compress  the  femoral,  until  direct 
hemostatics  have  been  completed.  For  this  purpose,  the  fingei-s  or 
thumb  of  an  assistant  can  be  employed ;  and  these  are  the  best  compres- 
sing agents,  when  steady  and  exact.  Or  a  mechanical  substitute,  acting 
in  a  similar  way,  may  be  used ;  consisting  of  a  strong  steel  spring,  fur- 
nished with  a  pad  at  either  extremity ;  one  of  which  pads  is  applied 
accurately  over  the  arterial  trunk,  the  other  resting  on  the  opposite  part  ; 
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of  the  limb.  Or  Siguoroui's  compressor  may  be  employed.  By  either 
of  these  metliods,  pressure  is  confined  to  two  points  ;  and  the  evil  conse- 
quences of  uniform  constriction  of  the 
whole  limb  are  avoided.  The  mechanical 
contrivance  is  inferior  to  the  living  fingers 
in  one  particular ;  it  is  more  apt  to  slip,  and 
thus  to  endanger  considerable  loss  of  blood 
ere  re-adjustment  can  be  effected.  But  it 
has  one  equally  obvious  advantage.  How- 
ever tedious  the  manipulations  of  the  wound 
may  prove,  requiring  long  continuance  of 
temporary  pressure  above,  it  is  not  liable  to 
become  unsteady  or  wavering  from  cramp 
or  fatigue. 

The  most  common  expedient  for  in- 
directly and  temporarily  restraining  hemor- 
rhage, is  the  Tourniquet ;  a  circular  band, 
whereby  the  whole  circumference  of  the 
limb  is  constricted  ;  tightened  by  a  screw,  which  at  the  same  time  forces 
down  a  compress  or  pad  upon  the  vessel's  track  with  a  special  inten- 


Fig.  91. 


Fig.  92. 


Fig.  S3. 


sity  of  compressing  force.  The  objections  to  this  instrument  are  : — 
the  pain  which  tight  constriction  of  the  limb  cannot  fail  to  produce, 

Fig.  91,  Signoroni's  compressor,  a,  The  iJomt  of  couuterpressure  ;  h,  the  pad 
which  acts  directly  on  the  vesseh 

Fig.  92.  The  ordinary  tourniquet  shewn  in  application  to  tlie  brachial  artery. 
A  haiidage  enacting  the  part  of  compress  over  the  vessel. 

Fig.  93.  The  toui-nifiuet,  unapplied ;  but  with  its  two  platforms  as  much  sepa- 
rated, £us  if  in  actual  use. 
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and  the  favouring  of  venous  hemorrhage  whieli  must  necessarily  result 
from  so  complete  an  obstruction  of  venous  return.  Its  advantages  are, 
tliat  when  applied,  it  is  not  likely  to  become  displaced ;  and,  with  it, 
we  are  so  far  independent  of  an  assistant. 

A  very  convenient  form  of  the  instrument  is  that  invented  by  Dr. 
Malan ;  the  screw  flat,  and  double,  admitting  of  the  principal  pressure 

being  more  rapidly  and 
powerfully  applied ;  and 
when  adjusted,  less  in 
the  Avay  of  the  operator, 
and  consequently  less  apt 
to  be  displaced  by  the 
accidental  application  of 
lateral  force. 

Mr.  Skey  has  con- 
trived an  efficient  tourni- 
quet, with  the  view  of 
avoiding  the  evils  of  uniform  circular  compression.  "  It  is  composed  of 
two  semicircles,  one  of  which  fits  into  the  other  hy  running  in  a  groove. 
Each  half  is  fixed  by  a  sj)ring  catch  to  the  other,  and  may  be  enlarged 
or  reduced  at  will  In  the  centre  of  each  semicircle  is  the  pad  for  pres- 
sure and  counter-pressure,  the  former  being  provided  with  the  ordinary 
screw." 

Wliatever  tourniquet  is  employed,  care  must  be  taken  lest  by  exces- 
sive continuance  of  its  use  the  limb  be  strangled,  and  gangrene  endan- 
gered, or  undue  loss  of  blood  be  caused  by  arterial  influx  being  to  some 


Fig.  94. 


Fig.  95. 

degree  permitted,  while  venous  return  is  stopped.    This  applies  specially 
to  those  instruments  which  involve  general  constriction  of  the  limb. 
2.  When  hemorrhage  has  occurred  into  an  internal  cavity  or  canal, 

Fig.  94.  Maliiii's  flat  tourniquet,  applied  to  the  popliteal. 

Fig.  95.  Example  of  arresting  licmorrhage  by  plugging.  A  ]ilug,  a,  about  to  be 
lodged  firmly  in  tlie  posterior  nares,  by  means  of  the  ligaturo,  l>.  Tliis  liaving  been 
done,  and  a  ping  afterwards  placed  in  the  front  nares,  the  bleeding  Irom  that  nostril 
is  fairly  commanded. 
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whose  parietes  are  not  very  extensile,  compression  may  be  less  exact 
than  in  an  external  wound,  yet  efficient.  In  profuse  bleeding  from  the 
uterus,  for  example,  we  obstruct  the  vagina ;  in  epistaxis,  we  plug  the 
nares. 

In  amputation,  or  operations  on  bones,  profuse  and  troublesome 
bleeding  may  talce  place  from  a  large  vessel  imbedded  in  an  osseous 
canal,  and  may  refuse  to  be  arrested  by  ordinary  means.  Pressure  has 
been  tried ;  ligature  is  inapphcable ;  the  actual  cautery  is  also  inexpe- 
dient. Under  such  circumstances,  if  temporary  direct  pressure  do  not 
suffice,  it  is  well  to  fit  a  piece  of  wood  or  cork  into  the  aperture ; 
securing  it  there,  by  the  requisite  degree  of  force,  A  portion  of  ligature 
is  attached  to  the  plug,  and  left  pendent  from  the  wound ;  and  by  this 
it  is  removed,  so  soon  as  the  period  of  its  usefulness  has  passed,  and 
when  it  has  become  spontaneously  loosened  by  the  suppuration  which 
its  presence  necessarily  excites. 

3.  Position  is  important ;  so  regulated  as  to  retard  and  oppose  arte- 
rial supply  of  the  wounded  part.  The  sanguineous  flow  being  thus 
moderated,  natural  hemostatics  are  plainly  favoured.  In  wound  of  the 
hand  or  foot,  for  example,  the  injured  part  should  be  placed  in  as  ele- 
vated a  position  as  circumstances  will  permit,  and  so  retained  till  hemor- 
rhage has  ceased, 

4.  Cold. — Cold  is  useful,  not  by  superseding  Nature's  temporary 
hemostatics  so  much  as  pressure  does,  but  rather  by  assisting  them.  It 
is  applicable  to  the  slighter  cases ;  to  oozing,  rather  than  to  ejection  of 
blood.  Opening  up  of  the  wound,  and  exposure  to  atmospheric  air,  may 
often  suffice.  Or,  this  failing,  a  greater  degree  of  cold  is  appHed  by 
means  of  lint,  moistened  in  water ;  taking  care  that  the  cold  is  continu- 
ously maintained,  either  by  the  system  of  constant  irrigation,  or  by  very 
frequent  wetting  of  the  Hnt.  This  mode  of  treatment  is  in  two  ways 
useful ;  first,  by  tending  to  arrest  hemorrhage  ;  second,  by  tending  to 
avert  inflammatory  progress,  and  so  to  favour  adhesion.  The  former  indi- 
cation is  fulfilled  by  the  cold  repelling  general  circulation  from  that  part  of 
the  surface  to  which  it  is  applied,  at  the  same  time  constringing  the 
vessels ;  also,  by  increasing  contraction  of  the  cut  arterial  orifices,  and 
favouring  the  formation  of  coagula. 

5.  Styptics. — These  also  are  auxiliary  to  the  natural  hemostatics. 
Cold  water  may  be  ranked  among  the  number ;  the  simplest,  and  the 
most  generally  applicable.  There  are  others,  however,  which  have  a 
more  powerful  constringent  effect  on  the  arterial  tissue ;  as  gallic  acid, 
turpentine,  creasote,  matico,  solutions  of  iron,  alum,  zinc,  mercury,  etc. 
Of  these,  a  strong  infusion  of  matico  deservedly  stands  high  in  favour  ; 
and  a  saturated  solution  of  the  perchloride  of  iron  is  still  more  energetic 

with  this  qualification,  however,  that  it  may  prove  somewhat  escharotic 
to  the  tissues  to  which  it  is  applied. 

Whatever  be  their  action,  styptics  may  be  generally  rated  as  applicable 
'^nly  to  the  slighter  forms  of  hemorrhage ;  more  especially  to  cutaneous 
mucous  oozing  ;  and  even  then,  not  advisable  until  the  more  ordinary 
""'^  suitable  means — cold,  exposure  to  atmospheric  influence,  and  atten- 
i  to  position — have  been  tried,  ineffectually.     For  styptics,  being 
ally  more  or  less  of  a  stimulant  nature,  are  in  their  ultimate  effects 
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unfavourable  to  the  healing  process  ;  inducing  suppuration,  or  even 
sloughing  to  some  extent ;  and  so  preventing  adhesion. 

Some  substances,  as  agaric,  cobwebs,  felt  of  a  hat,  etc.,  adhere  to  the 
surface  ;  at  the  same  time  entangling  the  blood  and  favouring  the  forma- 
tion of  coagulum  ;  and  thus  they  mechanically  tend  to  arrest  bleeding. 

Certain  of  the  styptics,  when  taken  internally,  assist  in  restraining 
hemorrhage.  Gallic  acid,  matico,  and  turpentme,  are  especial  example.s 
of  this  class. 

6.  Escliarotics. — These  may  be  actual  or  potential.  Of  the  latter 
class,  the  saturated  solution  of  the  percliloride  of  iron  and  the  solid 
nitrate  of  silver  are  often  employed.  They  have  an  astringent  elfecl 
on  the  arterial  tissue,  like  the  more  simple  styptics  ;  and,  besides,  tend 
to  induce  immediate  coagulation  of  the  sanguineous  and  other  fluids  with 
which  they  come  in  contact,  on  the  surface  to  which  they  are  applied. 
This  coagulum,  further,  is  adherent  to  the  texture  beneath  ;  and  thus 
these  remedies  combine  the  two  modes  of  action  which  the  class  of  styptics 
was  said  to  possess ;  constringing  the  vascular  orifices,  and  at  the  same  time 
covering  them  with  an  adherent  mechanical  obstruction.  They  form  good 
applications  in  the  minor  cases  of  obstinate  bleeding  ;  especially  in  mucous 
and  cutaneous  surfaces.  Often  they  may  be  trusted  to  alone  in  such  cases. 
In  others,  of  a  more  serious  nature,  they  may  prove  an  excellent  auxiUary 
to  pressure.  There  are  some  cases  of  bleeding,  j)artly  arterial,  partly  by 
oozing,  in  which  it  is  impossible  otherwise  to  have  the  compress  placed — 
dry  and  firm — in  immediate  contact  with  the  bleeding  points ;  and,  as 
stated  previously,  an  inaccurate  compress  is  Ukely  to  prove  ineffectual. 
In  such  a  case,  nitrate  of  silver — or,  better,  the  perchloride  of  iron — is 
first  applied  to  the  part ;  not  so  much  to  cause  a  truly  escharotic  effect — 
killing  a  portion  of  texture,  which  must  afterwards  be  detached  ;  but 
simply  so  as  to  produce  the  hemostatic  result  formerly  described.  The 
bleeding  is  stanched  for  a  time  ;  it  may  be  but  for  a  moment.  But  even 
that  short  space  of  time  is  of  much  value  ;  enabHng  us  to  apply  the 
dossil  directly  and  accurately  to  the  part ;  without  interposition  of  blood, 
either  fluid  or  coagulated.  The  coagulum,  made  by  the  nitrate  of  silver, 
is  but  a  thin  film  ;  not  inconsistent  with  accuracy  of  pressure. 

The  actual  cautery  is  a  more  severe  remedy,  to  be  reserved  for  more 
urgent  cases  ;  those  examples  of  serious  bleeding,  for  whose  arrest  other 
means  are  deemed  inapplicable,  or  in  which  other  means  have  been 
already  tried  and  have  failed.    As  it  sears  the  surface,  the  vascular 
orifices  become  shrunk,  shrivelled,  and  charred  j  and  this  effect  itself  is 
powerfully  hemostatic ;  the  shrivelling  being  such  as  to  obstruct  the 
canal.    But,  besides,  all  the  textures  of  the  burnt  part  are  converted  into  • 
a  dead  eschar,  in  thickness  and  extent  proportioned  to  the  intensity  of 
the  application.    To  constitute  this  eschar,  the  previously  living  and  open  . 
texture  is  not  only  killed,  but  also  condensed  and  contracted ;  and  this  i 
change  is  to  such  an  extent  as  to  render  the  mass  impervious  to  blood. 
This  mass  adheres  to  the  living  textiures,  around  and  beneath,  until  de-  • 
tached  by  the  ordinary  process  of  ulceration.    So  long  as  adlierent,  it 
mechanically  restrains  the  flow  of  blood  ;  and  when  loosened,  it  is  pro- 
bable that  the  ordinary  concomitant  and  antecedent  plastic  change  has 
sealed  the  vascular  orifices,  and  permanently  arrested  hemorrhage.  The 
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formation  and  adhesion  of  tlio  eschar  may  bo  likened  to  Nature's 
temporary  hemostatics ;  the  plastic  formation  which  precedes,  accom- 
panies, and  follows  detachment,  to  the  permanent.  If  such  formation  be 
wanting  or  imperfect,  the  styptic  effect  of  the  cautery  will  be  but 
ti'iiiporary.  Sometimes  such  is  the  case  ;  and  therefore,  at  all  times,  the 
ju'riod  of  the  eschar's  separation  must  be  one  of  anxiety  and  care.  And 
at  this  time  it  is  well  to  take  additional  means  for  security ;  by  the 
appHcation  of  moderate  pressure. 

7.  Ligature. — This  is  sure  and  satisfactory ;  and  not  to  be  super- 
seded or  omitted,  for  liglit 
reasons,  in  any  case  of  con- 
siderable hemorrhage  from 
arterial  wound.  The  ef- 
fects of  a  firm  round  liga- 
ture, duly  applied,  will 
be  spoken  of  in  connection  with  deligation  of  arteries  for  the  cure  of 
aneurism ;  at  present  we  consider  only  the  mode  of  use.  The  arterial 
orifice  is  first  laid  hold  of,  and  pulled  outwards  from  the  surrounding 


Fig.  97. 


textures  ;  in  order  that  the  ligature's  noose  may  embrace  it,  and  it  alone. 
For  this  purpose,  a  sharp  hook,  termed  a  tenaculum,  may  be  employed  • 


hut  forceps  are  more  convenient,  and  usuaUy  preferred.  They  may  be 
such  as  are  used  ordinarily  in  dissection  ;  not  too  sharp  in  their  points, 

•Fig.  96.  Tenaculum  ;  or  sharp  hook,  whereby  the  arterial  orifice  is  picked  out. 
^  iJig.  97.  The  spring  artery  forceps  ;  ordinarily  employed  in  preference  to  all  other 
means,  for  taking  up  the  arterial  orifice. 

faJrf f  ■        ^'''■''''P^  ^"'■^  '  ''''^'''^  amputation  below  the  knee.    The  artery 

amy  isolated,  and  made  to  project.    Seldom  it  protrudes  so  far  ;  but  when  it  does, 
e^iigature  is  applied  close  to  the  base,  and  scissors  or  knife  amputates  the  redundant 
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and  with  their  prehensile  surfaces  accurately  adjusted  to  each  other.  Or  the 
spring  artery  forceps,  Avith  accurately  fitting  tootlied  points,  may  be  used  ; 
and  in  most  cases  they  are  preferable.  First,  because  maintaining  a  secure 
hold  of  the  vessel — even  when  left  to  themselves,  independently  of  the 
hand  of  the  surgeon  ;  and  so,  in  the  case  of  scarcity  of  assistance,  admitting 
of  the  bleeding  orifices  being  more  rapidly  silenced.  Secondly,  because 
it  is  diihcult  for  the  assistant  who  secures  the  noose,  to  include  the  ex- 
tremity of  the  instrument  along  with  that  of  the  vessel — a  casualty  not 
unlikely  to  occur  with  the  ordinary  forceps,  among  inexperienced  fingers, 
or  even  with  much  expertness  in  a  deep  and  narrow  wound.  Especial 
care  is  taken  that  nothing  but  arterial  tissue  is  included  in  the  noose ; 
and,  to  this  end,  the  surrounding  textures  are  pushed  back  by  the  finger 
nail,  if  need  be. 

By  the  interposition  of  other  tissues  than  the  arterial,  at  least  three 
dangers  are  encountered.  1.  The  inner  coat  is  not  divided  ;  does  not 
resile  from  the  bight  of  the  ligature,  and  so  become  favourably  situated 
for  adhesion  of  the  external  coat  taking  place  ;  but  remains  in  the  em- 
brace, and  must  slough,  inflame,  and  ulcerate.  2.  I^erve  or  vein,  being 
usually  in  close  apposition  to  the  artery,  is  likely  to  be  included  ;  and 
deligation  of  either  is  likely  to  induce  results  both  painful  and  dangerous. 
3.  There  is  a  larger  extent  of  slough  rendered  unavoidable.  For  its 
separation,  a  proportionally  great  amount  of  ulceration  must  ensue  ;  and 
thus  the  danger  of  secondary  hemorrhage  is  increased. 

On  the  other  hand,  if  the  vessel,  by  laxity  of  the  surrounding  parts, 
be  much  protruded  in  an  isolated  state,  the  noose  should  be  applied  near 
the  base  of  such  projection  ;  otherwise  the  vital  power  necessary  for  sub- 
sequent occlusion  might  prove  deficient.  In  obedience  to  this  sound 
maxim,  it  may  happen  that  after  application  of  the  ligature  a  considerable 
portion  of  bare  artery  is  left  dangling  in  the  wound.  It  is  Avell  to 
shorten  this,  by  knife  or  scissors  ;  for  obvious  reasons.  But  in  ordinary 
wounds  this  is  seldom  required. 

The  first  noose  is  drawn  tightly  ;  not  with  force  sufficient  to  en- 
danger a  tearing  through  of  all  the  tunics  ;  but  so  as  to  insure  the  giving 

.  way  of  the  internal  and  middle  coats — a  cir- 

^  — ^  cumstance  so  essential  to  adhesion,  and  con- 
^5==>i^=5ji[      ^  sequent  permanent  occlusion.     The  second 
ll^^^^^^ys  noose  is  also  firmly  applied ;  and  so  as  to 

((  J     ^  constitute  the  reef-knot  ;    one  which  will 

\>5;__jj5-s:===s*^  neither  slip,  nor  be  pushed  off  by  the  arterial 

Fig.  99.  impulse. 

In  this  manner,  each  vessel  is  tied ;  rapidly,  so  as  to  prevent  un- 
necessary loss  of  blood yet  not  hastily,  so  as  to  endanger  carelessness 
and  inefficiency  of  deUgation.  Every  vessel  which  is  plainly  ai-terial  and 
plainly  bleeding,  should  be  secured.  In  an  extensive  Avound,  there  are 
muscular  branches  which  seem  small  and  unimportant,  after  we  have  just 
completed  the  treatment  of  the  larger  trunks  ;  the  patient  is  probably  by 
this  time  faint ;  and  the  bleeding  from  these  points  may  be  little  more 
than  mere  oozing.  Still,  experience  inculcates  the  expediency  of  deliga- , 
tion  being  extended  to  most  of  these.  Otherwise,  so  soon  as  reaction 
Fig.  99.  The  surgeon's  knot  roughly  shewn  ;  not  yet  tightened. 
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been  fairly  established,  natural  hemostatics  are  overborne,  and  copious 
reactionary  liemorrhago,  or  "  after  bleeding,"  ensues.  Wliat  were  before 
mere  oozings,  are  noAV  distinct  and  active  streams,  each  demanding  liga- 
t\ire ;  and  rendering  a  painful  undoing  of  the  wound,  for  this  purpose,, 
absolutely  indispensable.  To  avoid  this,  such  vessels  should  bo  tied  at 
the  same  time,  and  in  the  same  way,  as  the  larger  trunks.  Better  apply 
one  or  two  ligatures,  even  unnecessarily,  than  encounter  the  risk  of  re- 
actionary bleeding— perhaps  seriously  injurious  ;  and  of  fresh  deligation — 
always  troublesome  and  painful.  In  reference  to  this  subject,  it  is  well 
to  remember  that  it  is  not  an  ordinary  reaction  with  which  we  have  to 
do  ;  but  one  whereby  the  wonted  contents  of  the  obstructed  main  vessels 
are  thrown  upon  small  collateral  branches,  which,  in  consequence,  are 
unusually  excited  to  hemorrhage. 

When  an  artery  has  been  cut  obliquely,  as  is  likely  to  happen  in 
amputation  by  flaps,  especial  care  must  be  taken  that  the  orifice  is  well 
pulled  out  from  the  surrounding  textures,  previously  to  deligation  ; 
otherwise,  the  noose  may  be  thrown  upon  the  oblique  arterial  wound, 
'  instead  of  behind  it ;  and  the  artery,  thus  left  partially  open,  cannot  fail 
to  bleed. 

If  an  artery  be  not  cut  across  but  merely  punctured,  or  a  piece  cut 
out  of  it,  two  hgatures  are  essential ;  one  above,  the  other  below  the 
opening.    One  hgature,  on  the  cardiac  aspect,  may  arrest  bleeding  for  a 
time ;  but,  so  soon  as  collateral  circulation  has  become  fully  established, 
the  distal  orifice  will  bleed  almost  as  profusely  as  did  the  other.  There 
is  no  safety  but  in  two  ligatures.    And  the  same  rule  holds  good  in 
regard  to  an  artery,  when  cut  across,  whose  distal  orifice  remains  im- 
I  bedded  in  living  texture.    For  example,  in  amputation  of  the  thigh,  the 
i  femoral  artery  requires  but  one  ligature  ;  but  if  a  mere  wound  be  made 
I  in  the  thigh,  implicating  that  vessel,  both  distal  and  cardiac  orifices  must 
be  secured ;  free  dilatation  of  the  wound,  if  necessary  for  tliis  end,  being 
imhesitatingly  performed. 

Sometimes  an  arterial  orifice  is  surrounded  by  textures  so  dense,  as 
I  to  render  the  ordinary  use  of  ligature  impracticable.    In  such  a  case,  if 
pressure  fail,  or  seem  unsuitable,  we  may  be  compelled  to  apply  the  liga- 
ture somewhat  clumsily  ;  in  order  to  avoid  the  gi-eater  evil  of  unneces- 
sary loss  of  blood.     A  curved  suture-needle  is  passed  through  the 
bleeding  point ;  so  as  to  transfix  it,  and  yet  include  as  little  as  possible 
of  the  surrounding  parts  ;  and,  around  the  needle's  convexity,  the  liga- 
ture is  secured — very  tightly.    The  needle  is  then  either  withdrawn,  or 
I  permitted  to  remain  for  a  time  ;  according  as  circumstances  may  seem  to 
(  indicate.    Or  the  needle  may  be  carried  through  the  textures  so  as  to 
;  surround  the  bleeding  point  in  the  loop  of  the  ligature  which  follows ; 
K  and  on  tying  this,  the  vessel  and  the  textures  with  which  it  is  surrounded 
'  are  so  constricted  as  to  prevent  futher  bleeding. 

When  the  bleeding  points  have  been  all  secured,  the  ligatures  then 
come  to  be  arranged,  with  a  view  to  dressing  the  wound.  If  this  be 
left  open  to  suppurate,  and  heal  by  granulation,  both  ends  of  each  liga- 
ture are  cut  away  close  to  the  knot ;  the  knot  loosens  in  due  time,  and 
passes  away  with  the  discharge.  If,  however,  we  intend  to  bring  the 
i  wound  together,  and  treat  it  for  adhesion,  one  half  only  of  the  li^iture 
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should  be  cut  away,  the  other  being  left  pendent  from  the  wound  ;  iu 
order  that  separation  and  discharge  of  the  noose,  Avith  its  enclosed  slough, 
may  be  Avatched  and  made  certain. 

By  some,  both  ends  are  cut  away  ;  in  the  belief  that  adhesion  in 
thus  favoured,  throughout  the  line  of  wound — as  doubtless  it  is  ;  and  in 
the  hope  that  the  noose  will  become  encysted,  and  give  no  further  annoy- 
ance— as  certainly  it  will  not.  Adhesion  under  such  circumstances  is 
somewhat  of  a  misfortune.  For  the  noose  and  its  contained  slough  are 
to  all  intents  and  purposes  foreign  matter ;  as  such,  their  presence  will 
be  resented  by  the  surrounding  living  textures  ;  and,  as  such,  they  will 
be  extruded  by  suppuration.  Sooner  or  later — often  after  cure  has  ap- 
parently been  completed — deep  abscess  forms  ;  painfully  and  slowly 
having  approached  the  surface,  pus  is  discharged — and  with  it,  its  cause, 
the  noose.  Not  until  this  latter  has  been  put  forth,  will  the  pain  and 
discharge  cease.  Or,  before  this,  the  arterial  coats  may  have  been  too 
far  encroached  on  by  the  pent-up  collection  ;  they  have  become  ulcerated, 
perhaps  at  a  part  where  the  canal  is  yet  free  ;  and  secondary  bleeding 
ensues, 

8.  Torsion. — This  is  an  imitation  of  the  means  whereby  the  lower 
animals,  in  parturition,  by  gnawing  and  twisting  the  umbilical  cord,  in- 
stinctively arrest  its  hemorrhage  ;  and  an  adaptation  of  the  general  fact, 
that  torn  arteries,  more  readily  and  effectually  than  the  cut,  undergo 


b  Pig.  100. 

natural  hemostatics.  The  arterial  orifice  is  pulled  outwards,  by  forceps, 
to  the  extent  of  half  an  inch  or  so.  The  base  of  this  isolated  part  is 
then  seized  transversely  by  other  forceps,  which  hold  it  secui'ely  ;  and 
by  which  at  the  point  grasped  the  internal  and  middle  coats  are  divided. 
While  this  instrument  is  steadily  held,  the  extremity  of  the  vessel  is,  by 
means  of  the  evellent  forceps,  twisted  several  times  upon  itself.  It  is 
then  left  pendent  in  the  wound. 

This  method  is  only  applicable  to  arteries  of  the  middle  class.  The 
small  vessels  cannot  be  so  treated  easily ;  the  large  cannot  be  so  treated 
with  safety.  In  every  wound,  therefore,  wherein  the  three  classes  of 
vessels  are  implicated,  some  ligatures  must  at  all  events  be  applied ;  and 
it  is  not  easy  to  see  what  disadvantage  can  accrue  from  deligation  being 
extended  to  all.  Application  of  a  hgature  can  be  effected  in  fully  as 
short  a  time  as  torsion ;  and  when  applied,  the  ligature  is  undoubtedly  a  . 
more  certain  hemostatic.  The  twisted  portion  of  the  vessel  must  slough 
and  separate  ;  the  noose  of  a  ligature  is  not  more  truly,  or  to  a  greater 
extent,  a  foreign  body.  Torsion,  therefore,  is  never  superior  to  ligature; 
and  it  is  doubtful  whether,  under  any  circumstances,  it  may  be  consi-  ■ 

Fig.  100.  Torsion  forceps  ;  a,  the  points  accnratcly  and  sharply  serrated,  so  as  to  > 
bite  deeply  into  the  arterial  coats  ;  b,  the  slide  which,  when  slnit,  secures  the  vessel 
in  the  embrace  of  the  instrument. 
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dered  equivalent.    Its  use  is  expedient  only  in  the  case  of  a  second-class 

artery,  when,  from  scarcity  of  assistants,  want  of  apparatus,  or  other 
1  accidental  circumstances,  deligation  is  inconvenient.  In  this  country,  it 
'  is  seldom  employed  ;  unless,  indeed,  this  he  called  Torsion — namely, 
;  when,  seeing  a  small  arterial  orifice  which  scarcely  demands  ligature,  we 

seize  it  with  the  ordinary  forceps,  give  it  two  or  three  turns,  and  then 

expect  to  find  it  silent. 

9.  Needles:  Acu-pressiire. — Professor  Simpson  has  recently  revived 
and  extended  the  use  of  this  hemostatic  agent.  The  needle  is  either 
inserted  into  the  textures  from  the  cutaneous  surface  inward,  till  its 
point  comes  out  upon  the  surface  of  the  wound  close  by  the  bleeding 
vessel,  when  the  point  is  carried  over  the  arterial  tube  and  then  pushed 
onwards  among  the  tissues,  whose  elasticity  compresses  the  needle  against 
the  artery.  Or  a  common  sewing  needle,  with  wire  threaded  through 
the  eye,  is  passed  into  the  textures  upon  the  surface  of  the  wound,  in 
like  manner  effecting  the  compression.     In  either  method  the  needle 

1  is  withdrawn  at  the  end  of  one,  two,  or  three  days.  The  advantages, 
alleged  and  apparent,  are — facility  of  application  in  some  cases,  little 
injury  done  to  the  arterial  and  other  tissues,  the  avoidance  of  arterial 
slough,  the  temporary  lodgement  of  the  foreign  body,  and  the  compara- 
tively inocuous  character  of  the  foreign  body  which  is  lodged — circum- 
stances plainly  favotu-able  (theoretically)  to  primary  union.  The  balance 
per  contra  mainly  consists  in  the  difficulty  of  application  in  many  cases 
where  ligature  is  readily  available,  and  a  sense  or  suspicion  of  inadequacy 

:  as  a  hemostatic  power.     Should  experience  prove  that  acu-pressure  is 

I  quite  trustworthy  to  stop  bleeding  permanently,  and  that  its  use  is  really 
followed  by  a  more  frequent  occurrence  of  primary  union  in  the  wound — 
a  case  were  made  out  manifestly  in  its  favour.  At  present,  however,  the 
profession  seems  inclined  to  beheve  that  its  hemostatic  certainty,  as  well 
as  its  general  applicability,  is  inferior  to  that  of  the  ligature,  and  that 
primary  union  happens  just  as  often  in  the  one  way  as  in  the  other ; 
its  occurrence  being  due  not  only  to  local,  but  very  materially  to  constitu- 

I  tional  and  hygienic  conditions — unconnected  with  the  wound. 

10.  Ncmseants  and  General  Treatment — One  of  Nature's  hemostatics 
■we  found  to  consist  in  faintness,  supervening  on  loss  of  blood.  This 
may  be  imitated  by  art ;  ere  yet  so  much  blood  has  flowed  as  to  estab- 
lish the  natural  result.  The  means  are  valuable  in  cases  of  internal 
>3morrhage,  as  from  mucous  surfaces ;  to  which  pressure,  ligature,  and 
the  other  more  direct  hemostatics  are  inapplicable. 

The  patient  is  made  sick  and  faint ;  so  that  blood  may  circulate' 
more  slowly  and  gently  in  the  wounded  part ;  favouring  coagidation. 
Actual  syncope  is  not  wished ;  for  reaction  is  likely  to  follow,  and  by 
It  bleeding  may  be  reinduced.  Neither  is  actual  emesis  sought ;  for 
that  includes  violent  muscular  exertion  ;  and  is  also  likely  to  be  fol- 
lowed by  reaction  j  both  circumstances  favourable  to  bleeding.  Deri- 
vative bleeding  from  the  arm  has  been  practised  for  this  purp'ose  ;  but 
nearly  the  same  end  may  be  obtained  by  the  exhibition  of  such  simple 
nauseants  as  ipecacuanha  or  antimony— or  simple  sedatives,  as  aconite, 
or  veratrum  viride— while  yet  the  important  fluid  is  spared  within  the 
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veins.  Eest — includmg  repose  of  both  body  and  mind — low  diet,  cool 
drinks,  ices,  and  the  general  regimen  suitable  for  moderation  of  the  cir- 
culation, will  not  be  neglected. 

In  urgent  hemorrhage,  opium  is  of  great  importance;  given  in  mode- 
rate doses,  frec[uently  repeated  ;  on  an  average,  half  a  grain  or  a  quarter 
of  a  grain,  every  half  hour — but  the  interval  necessarily  varying  accord- 
ing to  the  effect  produced.  Its  main  action  seems  to  be  by  imparting  to 
the  system  a  power  of  bearing  up  under  the  loss  of  blood  ;  and  at  the 
same  time  it  may  asssist  in  obtaining  hemostatic  results.  Some  suppose 
that  the  preservative  action  is  by  inducing  congestion  in  the  brain — 
"  That  amount  of  congestion  by  which  opium  occasions  apoplexy,  when 
given  to  persons  in  health,  seems  only  sufficient  to  sustain  the  natural 
and  necessary  tension  of  the  cerebral  vessels  in  those  who  are  dying  of 
hemorrhage.* 

Syncope. — This,  when  temporary,  is  Nature's  last  resource  in  case^ 
of  urgency.  By  its  occurrence,  arresting  all  flow  for  the  time,  lives  ai-e 
often  saved ;  opportunity  beiag  so  afforded  for  use  of  the  required  surgi- 
cal means. 

Unless  bleeding  has  been  satisfactorily  stopped,  by  treatment  of  the 
wound,  the  condition  of  faintness  is  not  to  be  disturbed.  "When,  how- 
ever, all  has  been  duly  overtaken,  and  syncope  still  continues  ;  Ave 
naturally  become  anxious  that  the  patient  should  emerge  from  that  state. 
The  means  are  simple.  The  cause  of  syncope  is  twofold ;  deficient  sup- 
ply of  arterial  blood  in  the  nervous  centres,  suspending  their  functions  ; 
inadequate  stimulus  to  the  heart,  retarding  its  play.  Both  are  to  be 
counteracted.  The  patient  is  placed  recumbent,  and  all  means  taken  to 
leave  respiration  unimpeded — as  by  slackening  or  removing  tight  articles 
of  dress  from  the  chest.  The  head  is  placed  rather  lower  than  the 
rest  of  the  body,  so  as  to  favour  the  flow  of  blood  to  it.  It  is  a  very  mis- 
taken kindness  to  prop  the  head  with  pillows,  and  otherwise  endeavom- 
to  give  the  ajDpearance  of  comfort.  The  heart  still  acting  feebly,  and 
much  blood  having  been  lost,  it  may  be  advisable,  in  serious  cases,  to 
compress  the  abdominal  aorta  and  axillary  arteries,  so  as  to  husband 
what  of  the  vital  fluid  remains,  and  keep  it  circulating  where  it  is 
most  required  ;  in  the  chest  and  head.  By  dashing  cold  water  on  th( 
face,  applying  stimuli  to  the  nostrils,  rubbing  and  compressing  tin 
chest,  respiration  is  favoured  ;  and  by  the  full  establishment  of  tliis,  the 
heart  will  be  forced,  as  it  were,  into  renewed  play.  In  desperate  cases, 
galvanism  may  be  employed  to  restore  function  in  both  heart  and 
lungs. 

Transfusion. — This  is  the  last  resort  of  all.  Warrantable,  nay  de- 
manded, when  circumstances  are  favourable  for  its  practice ;  and  when 
there  is  good  prospect  of  the  patient's  ultimate  survival,  were  the  imme- 
diate risk  by  loss  of  blood  removed. 

There  is  no  time  to  recruit  the  circulating  system,  by  chjdous  elabo 
ration  on  the  part  of  the  patient.  The  blood  required,  to  atone  for  tlu 
existing  deficiency,  must  be  immediately  supplied  ;  and  can  be  obtained 
only  from  some  fellow-being  who  is  generous  enough  to  afford  it.  Foi 
obvious  reasons,  a  robust  healthy  person  is  preferred. 

*  Brit,  and  For.  Rev.  41,  p.  107. 
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A  syringe,  with  suitable  tubes  and  nozzles,  is  made  on  purpose  for 
this  operation.  Seen  to  be  scrupu- 
lously clean  and  well  adjusted,  it  is 
brought  into  the  same  temperature 
with  the  body.  A  vein  in  the  arm 
of  the  patient  is  laid  bare,  and  an 
incision  made  of  sufficient  size  to 
admit  the  tubule  tlu-ough  which  in- 
jection is  to  be  made.    Blood  is  then 

\  drawn  in  the  ordinary  way  from  the  emittent  patient ;  and  as  it  flows 
j  into  a  basin,  it  is  steadily  injected  into  the  recipient  ;  care  being  taken 
:  that  no  air  or  coagulum  is  permitted  to  enter.  And  to  avoid  the  former 
accident,  the  tubule  is  not  inserted  into  the  vein,  till  the  syringe  has 
expelled  its  air,  and  blood  is  flowing  freely.  Or,  the  syringe  being  pro- 
vided with  two  tubes  and  nozzles — an  afferent  and  efferent,  a  direct 
communication  is  made  between  the  emitting  and  receiving  veins.  The 
effects  are  watched ;  and  the  amount  of  injection  is  regulated  accordingly. 
On  an  average,  from  half  a  pint  to  a  pint  will  suffice  to  restore  life  and 
circulation.  Eaj)id  or  excessive  injection  would  be  liable  to  overburden 
the  heart,  and  produce  serious  consequences.  When  no  apparatus  is  at 
hand,  a  softened  bladder,  with  a  medium-sized  trochar  and  canula,  may 
be  made  very  satisfactorily  to  effect  transfusion.  The  bladder  should 
have  the  trochar  and  canula  passed  through  its  fundus.  The  bladder 
is  then  secured  with  thread  around  the  canula,  the  trochar  withdrawn, 
and  the  canula  passed  into  the  vein  in  the  recipient's  arm.  The  mouth 
of  the  bladder  is  then  held  wide  open  to  receive  the  stream  of  blood  from 
the  emittent  patient,  and  the  transfusion  is  effected  by  gravitation  ;  thus 
avoiding  all  risk  of  air  entering  the  vein. 

Accidents  by  phlebitis,  in  either  patient,  are  not  unhkely  to  occur  ; 
and  must  be  duly  provided  against.  On  this  account,  the  operation  is 
not  expedient  exce^Dt  in  otherwise  desperate  circumstances. 

Secondary  Hemorrhage  after  Arterial  Wound. 

In  all  cases  of  serious  wound,  whereby  important  arteries  have  been 
impUcated,  there  is  risk  of  secondary  hemorrhage.  And  this  may  occur 
at  various  times,  and  from  different  causes. 

1.  It  may  happen  within  a  few  hours  after  the  first  dressing;  so 
soon  as  the  patient  has  become  hot  and  comfortable  in  bed,  and  reaction 
has  been  fully  established.  This,  for  distinction's  sake,  may  be  called 
"  after  bleeding,"  or  "  reactionary  hemorrhage."  A  Kgature,  clumsily 
apphed,  may  have  been  pushed  off.  More  probably,  some  of  the  oozing 
vessels,  formerly  described,  have  been  overlooked,  and  unwisely  spared 
from  deligation ;  their  natural  hemostatics  have  given  way,  and  they 
are  now  bleeding  more  or  less  copiously.  The  wound  must  be  undone, 
the  bleeding  surface  fully  exposed,  and  each  vessel  now  carefully  secured. 

2.  Or  sloughing  may  attack  the  wound,  and  unoccluded  vessels  thus 
be  opened  into.    If  the  slough  be  but  partial,  and  the  opened  artery  not 

Fig.  101.  Nozzin  for  insertion  into  tlio  vein,  in  transfusion,    a,  The  shield  which, 
compres-siiig  the  integument,  pi'cviints  outward  escape  of  the  blood. 
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large,  pressure  will  probably  suffice.  If  not,  then  the  vessel  may  be 
exposed,  by  direct  incision,  at  the  bleeding  point ;  and  a  ligature  placed 
above  and  below  the  aperture.  Should  the  attempt  to  secure  the  distal 
portion  of  tlie  vessel  fail,  the  cardiac  ligature,  with  exact  and  moderate 
pressure  on  the  wound,  may  be  alone  trusted  to  ;  and  in  all  probabihty 
it  will  prove  successful.  If  the  sloughing  be  general  and  the  vessel  large — 
and  if  from  any  cause  it  cannot  be  tied  at  the  bleeding  point — then  the 
main  artery  leading  to  the  seat  of  hemorrhage  may  be  secured,  by  inci- 
sion on  the  cardiac  aspect,  as  the  only  means  in  our  power  of  control- 
ling the  bleeding. 

3.  Or  an  artery  which  has  been  secured  by  pressure  and  natural 
hemostatics,  at  the  time  of  injury,  bleeds  within  a  few  days  ;  and  there 
is  neither  ulceration  nor  sloughing  in  the  wound.  This  is  found  filled 
with  coagulum  ;  and  is  lined  with  a  fibrinous  inflammatory  product.  In 
such  circumstances,  the  wound  is  dilated  by  direct  incision  ;  and,  the 
bleeding  point  having  been  exposed,  the  vessel  is  secured  by  ligature ; 
this  being  double — above  and  below  the  bleeding  point — in  all  cases 
where  the  artery  may  bleed  again  from  the  distal  side.  Sometimes  de- 
tection of  the  vessel  is  facilitated,  in  a  deep  wound,  by  the  circumstance 
of  its  orifice  being  surrounded  by  a  greenish-yellow  discoloration. 

4.  Or  a  vessel,  which  at  the  time  of  injury  was  tied,  bleeds  in  con- 
sequence of  ulceration  of  an  asthenic  kind,  at  the  time  of  the  ligature's 
separation  ;  as  after  deligation  on  account  of  aneurism.    In  this  case, 
some  considerable  time  usually  has  elapsed  ;  eight,  ten,  or  twenty  days. 
The  parts  implicated  have  become  infiltrated,  and  are  changed  both  in 
structure  and  in  relative  position.    Besides  they  may  be  the  seat  of 
asthenic  ulceration  ;  and,  for  the  time,  incapable  of  healthy  efforts  of  repair. 
In  such  circumstances,  detection  and  isolation  of  the  bleeding  orifice  will 
be  difficult ;  but  when  found,  although  the  prospect  of  obhterative 
changes  by  deligation  may  not  be  promising  (theoretically),  experience 
has  proved  that  the  vessel  may  bear  the  ligature,  and  that  a  repetition 
of  the  hemorrhage  when  it  separates  is  by  no  means  inevitable.  Notwith- 
standing, instead  of  a  direct  ligature,  it  is  still  very  generally  considered 
better  to  tie  the  main  artery,  at  some  distance,  on  the  cardiac  side  ;  main- 
taining exact,  continuous,  and  moderate  pressure  on  the  original  wound.  . 
In  resorting  to  this  plan  of  treatment,  however,  the  surgeon  should  make  • 
sure  that  the  bleeding  reaUy  comes  from  the  vessel  on  the  cardiac  aspect  ; 
of  the  ligature  ;  for  in  many  cases  it  has  been  found  that  the  bleeding  is  i 
due  to  regurgitant  hemorrhage  from  the  distal  portion  of  the  vessel.    Jn  i 
any  case,  the  general  means  suitable  for  the  restraint  of  secondary  hemor- 
rhage are  not  to  be  neglected. 

Of  late,  there  has  been  a  good  deal  of  discussion  as  to  the  proper 
treatment  of  secondary  hemorrhage  after  arterial  wound.  But  the  sound 
practical  conclusion  seems  to  be  this.  It  is  always  desirable  to  tie  the. 
vessel  above  and  below  the  bleeding  point,  by  direct  incision  ;  and  that 
should  always  be  done  when  practicable.  But  when,  from  any  cause, 
direct  deligation  has  been  rendered  imiDracticable,  inexpedient,  or  both, 
then  cardiac  deligation  may  be  resorted  to,  as  in  the  case  of  aneurism — • 
the  point  of  deligation  being  always,  if  the  bleeding  comes  from  the 
proximal  end,  as  near  as  possible  to  the  site  of  bleeding — with  pressure 
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on  the  original  wound,  or  not,  as  circumstances  may  seem  to  indicate — 
and  on  the  cardiac  side  of  the  branches  which  anastomose  with  the  main 
trunk,  beyond  the  site  of  hemorrhage,  when  the  bleeding  comes  from  the 
distal  extremity  of  the  deligated  vessel. 

Venous  Hemorrhage. 

Venous  blood,  as  contrasted  with  arterial,  flows  in  a  dull  and  dark 
stream ;  but,  by  continuance,  not  less  capable  of  perilling  life  through 
syncope.  Pressure  is  the  general  and  preferable  means  for  its  arrest ; 
along  with  removal  of  all  obstruction  to  venous  return.  In  amputation, 
for  example,  it  sometimes  happens,  that  after  the  arterial  jets  have  been 
secured,  dark  streams  continue  to  issue  somewhat  profusely  from  the 
venous  orifices.  Our  first  care  is,  to  see  that  all  pressure  from  above 
has  been  removed  ;  whether  by  tourniquet,  or  by  the  fingers  of  an 
assistant.  Such  removal  often  suffices,  of  itself,  to  stanch  the  flow.  If 
not,  let  pressure  be  employed ;  either  directly  on  the  venous  orifices,  or 
by  approximation  and  compression  of  the  lips  of  the  wound.  After  a 
few  minutes,  let  the  pressure  be  gently  removed ;  and  then,  usually, 
bleeding  will  be  found  to  have  ceased.  If  not,  let  a  compress  of  lint  be 
applied  to  the  bleeding  point  or  points ;  graduated,  secured,  and  main- 
tained, as  if  for  an  artery  similarly  circumstanced  ;  only  with  less  inten- 
,  sity  of  pressure ;  a  comparatively  slight  amount  of  this,  if  direct  and 
I  accurate,  being  sufficient  to  restrain  the  flow.  By  this  means,  the  venous 
coats  are  field  in  undisturbed  contact ;  plastic  formation  takes  place 
from  them,  and  from  the  surrounding  parts  ;  and  by  it — becoming 
I  thoroughly  organized — the  venous  canal  is  efi"ectually  and  permanently 
I  closed. 

By  every  means  in  our  power,  we  ought  to  avoid  deligation  of  a 
veiu.  For,  as  will  afterwards  be  seen,  a  form  of  phlebitis  ensues,  which, 
especially  in  its  higher  grade,  is  apt  to  spread  ;  and,  therefore,  it  need 
be  no  matter  of  surprise  to  find  the  very  worst  results  of  that  disease, 
I  supervening  on  the  application  of  ligature  to  a  vein.  Such  risks  are  un- 
doubtedly greatest  when  the  hgature  is  applied  to  a  wounded  or  divided 
veiu  in  the  continuity  of  a  limb,  and  when  the  venous  circulation  con- 
tinues by  other  channels  to  flow  past  the  site  of  deligation.  The  risks 
are  least  when  the  deligation  is  practised  on  a  stump  after  amputation  ; 
and  when  the  coagulum  which  results  extends  but  a  short  distance  from 
the  point  of  ligature.  Some  pathologists,  no  doubt,  look  upon  accidents 
from  this  cause  as  little  else  than  fanciful ;  and  some  practitioners  have  no 
scruple  in  tying  veins  as  readily  as  they  do  arteries,  not  anticipating 
damage  or  danger  thereby  ;  notwithstanding,  we  think  it  well  to  err  (if 
we  do  err)  on  the  safe  side,  by  avoiding  such  source  of  injury — all  the 
raoxQ  as  venous  hemorrhage  can  always  and  certainly  be  restrained  with- 
out ligaturing  the  coats  of  the  vein. 

It  may  happen  that  no  accident  ensues ;  that  the  ligature  ulcerates 
its  way  out  ;  that  plastic  formation  extends  around ;  that  the  vein  is 
permanently  occluded  ;  and  that  the  inflammatory  process  does  not  range 
\  to  an  undue  extent. 

|j      The  only  circumstances  which  demand  deligation  of  a  vein,  arc  those 
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in  which  venous  hemorrhage  interupts  the  progress  of  a  deep  and  diffi- 
cult dissection,  or  where  loss  of  life  by  loss  of  blood  is  impending — other 
means  having  failed.  Supposing  this  last  condition  to  have  occurred — 
Avhicli  is  not  likely — rather  than  tie  the  vein  itself,  employ  acu-pressm-e, 
or  let  the  surrounding  parts  be  included  in  the  ligature.  This,  as  a 
means  of  arresting  the  hemorrhage,  will  be  both  sufficient  and  safe. 

Puncture  of  a  vein,  if  the  vessel  be  not  very  large,  or  placed  near 
the  centre  of  circulation,  closes  readily  by  natural  hemostatics  alone. 
The  flow  and  force  of  blood  in  the  wound  are  comparatively  sHght ; 
coagulum  forms  readily,  and  is  not  apt  to  be  dislodged.  If  the  punctm-e 
be  longitudinal,  the  lips  remain  in  apposition  ;  and  simply  cohere  by 
adhesion.  If  it  be  oblique  or  transverse,  there  is  more  or  less  gaping  of 
the  wound  ;  which,  however,  soon  becomes  occupied  by  coagulum  extend- 
ing between  the  edges  of  the  venous  aperture  ;  and  this  is  strengthened, 
and  supported  in  its  place,  by  clots  formed  externally.  Plastic  for- 
mation takes  place  from  the  margins  of  the  wound,  and  is  incorporated 
with  the  clot ;  and  this  new  matter  becoming  organized,  the  coagulum 
disappears  by  absorption.  Ultimately  a  new  membranous  expansion  is 
constructed — continuous  with,  and  furnished  by,  the  original  coats — 
whereby  the  chasm  is  permanently  and  efficiently  closed.  The  clot  ob- 
structing the  wound  in  the  vein  was,  as  it  were,  the  scaffolding  or  mould 
whereon  the  new  structure  was  formed  ;  and,  when  the  latter  became 
complete,  the  former  was  undone  and  removed.  The  external  coagulum 
is  also  absorbed ;  the  new  membrane  becomes  incorporated  with  the 
ordinary  areolar  tissue  ;  and  the  part  in  all  respects  resumes  its  normal 
condition.  The  venous  canal  may  be  obstructed,  by  excess  of  coagulum 
and  new  formation,  at  the  wounded  point ;  but  usually  it  remains  through- 
out pervious  and  unchanged ;  a  striking  difference  from  the  ordinaiy 
result  of  the  corresponding  process  in  arterial  tissue.  Nay — still  in  dis- 
similarity— a  venous  tube  may  have  been  thoroughly  obstructed  even  by 
plastic  change,  and  have  remained  so  for  months — yet  opening  up  after- 
wards to  its  former  calibre  and  flow. 

Puncture  of  an  artery  may,  and  sometimes  does,  simply  heal  in  thi- 
same  way  as  a  vein  ;  that  is,  by  an  obstructing  coagulum,  on  and  in 
which  a  reproduction  of  the  coats  is  effected  ;  while  the  canal  remain'^ 
free.  But  such  exceptional  occurrences  are  not  to  be  depended  upon  : 
as  the  comparative  impetuosity  of  the  blood's  flow  in  the  artery  is  a 
fatal  obstacle  to  the  general  occiu-rence  of  such  a  mode  of  cure. 

Capillary  Hemorrhage. 

The  oozing  of  blood  from  the  smaller  vessels  is  formidable  only  b} 
continuance.  And,  in  ordinary  circumstances,  tliis  need  not  be,  if  tin 
right  treatment  be  adopted — pressure,  exact  and  firm,  ^^dth  the  styptu'^ 
if  need  be.  But  in  a  certain  morbid  state  of  blood  and  bloodvessels  i: 
is  otherwise. 

The  Hemorrhagic  Diathesis. — By  this  term  is  meant  a  tendency 
bleeding  of  an  uncontrollable  land,  even  from  a  slight  breach  of  surface 
This  peculiar  state  of  system  may  be  either  congenital  or  acquired.  Fro 
quently  it  is  the  former,  and  seems  to  be  hereditary ;  descending  chiefly 
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not  solely,  in  the  male  lino ;  disclosing  itself  at  an  early  age,  and  abating 
as  age  advances.  The  morbid  condition  often  seems  to  fluctuate  ;  a 
scratch  at  one  time  threatening  £ital  loss  of  blood,  while  at  another 
scarcely  attracting  attention.  And  in  some  patients  distinct  periods  of 
remission  and  exacerbation  may  be  observed.  At  the  latter  times,  the 
patient  is  subject  to  frequent  attacks  of  pain  and  swelling,  with  ecchy- 
mosis  of  the  wrists,  ankles,  and  knee  joints,  attended  with  fever.  These 
symptoms  continue  generally  about  a  fortnight. 

The  diathesis  has  many  points  of  resemblance  to  both  the  scrofulous 
and  the  scorbutic  ;  and,  Hke  these,  it  has  its  marks  of  indication.  The 
most  prominent  are — an  obvious  delicacy  of  system  ;  usually  a  fair  com- 
plexion ;  a  thin  transparency  of  skin  j  irritability  of  the  circulation  at 
aU  times ;  occasional  febrile  accessions ;  tendency  to  ecchymosis  from 
the  slightest  cause,  as  also  to  hemorrhagic  oozings  from  mucous  surfaces ; 
every  scratch,  even  in  other  respects  the  most  trifling,  causing  alarm, 
trouble,  and  sometimes  danger,  by  continuing  to  bleed. 

The  cause  would  seem  to  be  twofold ;  a  morbid  condition  of  the 
blood,  and  also  of  the  bloodvessels.  The  blood  looks  thin  and  ichorous. 
It  is  deficient  in  the  due  proportion  of  fibrin,  and  in  the  power  of  coagu- 
lation ;  more  especially  it  is  incapable,  even  when  wholly  at  rest,  of 
forming  a  dense  and  firm  coagulum.  And,  in  consequence  of  such 
change  in  the  fluid,  there  ensues  an  undue  tendency  to  congestion  of 
the  capillaries.  So  that  these  vessels,  when  cut,  are  not  only  filled  with 
blood  incapable  of  affording  the  most  important  hemostatic  means — 
coagulation ;  but  also  contain  an  amount  of  that  fluid  greater  than  in 
the  state  of  health. 

The  capillaries  and  minute  arterial  twigs  are  also  at  fault.  When 
examined,  the  latter  seem  to  be  devoid  of  the  middle  coat ;  of  a  thin 
and  feeble  appearance,  and  unusually  capacious.  It  may  be  that  the 
middle  coat  is  deficient,  as  some  suppose  ;  but  more  probably  it  exists, 
though  in  a  defective  state,  and  certainly  much  impaired  in  contractility 
and  tone.  In  consequence,  the  other  component  parts  of  the  natural 
hemostatics  are  equally  defective  as  the  power  of  coagulation.  The  cut 
vessel  contracts  and  retracts,  scarcely  if  at  all ;  remaining  open  and  un- 
shrunk,  passively  pouring  out  its  thin  contents.  Besides,  all  the  coats 
are  friable,  and  easily  torn ;  and,  in  consequence,  slight  bruise  produces 
serious  ecchymosis ;  coughing  may  induce  haemoptysis  ;  a  sneeze  brings 
on  epistaxis ;  and  extravasations  are  not  unlikely  to  follow  slight  causes 
within  internal  cavities. 

^  Thus  constituting  the  hemorrhagic  diathesis,  we  have,  besides  general 
irritability  of  the  circulation,  blood  flowing  through  dilated  and  non- 
contractOe  tubes,  sent  thither  in  greater  volume  than  in  ordinary  and 
healthy  circumstances,  thinner  and  more  fluent  than  in  health,  and  little 
if  at  all  able  to  arrest  its  own  course  by  assuming  the  solid  form ;  fur- 
ther, the  containing  vessels  are  prone  to  give  way,  on  application  of  the 
slightest  violence.  Not  unfrequently,  a  febrile  condition  at  the  same 
tune  exists ;  and  when  it  does  exist,  it  increases  the  intensity  of  the 
diathesis. 

Treatment — The  history  and  appearance  of  a  patient  having  made 
us  aware  of  the  presence  of  this  morbid  state  of  the  general  and  circu- 
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lating  systems,  every  precaution  will  be  adopted  to  prevent  solution  of 
continuity  in  any  way — by  wound,  tear,  or  ulcer ;  more  especially  during 
early  years.  And  at  tlie  same  time,  treatment  will  be  adopted  to  oppose 
the  diathesis  and  accomplish  its  removal.  It  resembles  scrofula  ;  and 
tonics,  such  as  used  in  tliat  disease,  will  be  of  service ;  patiently  perse- 
vered with.  It  also  resembles  scurvy  ;  citric  acid  is  all-powerful  in  the 
one  morbid  state ;  it  is  likely  not  to  be  without  its  good  effect  in  the 
other.  Occasional,  smart,  purgative  doses  of  sulphate  of  soda  may  prove 
beneficial,  in  two  ways ;  as  purgative  and  hydragogue,  diminisliing  the 
amount  of  serum  in  the  blood  ;  as  a  chemical  salt,  seeming  to  have  the 
efifect  of  increasing  the  blood's  power  of  firm  coagulation. 

In  the  crisis — wound  and  hemorrhage  having  occurred — our  atten- 
tion will  be  directed  to  the  fulfilling  of  two  indications.  1 .  We  endea- 
vour to  increase  the  blood's  power  of  coagulation ;  more  especially  its 
power  of  forming  a  dense  coagulum.  If  possible,  we  would  increase  the 
proportion  of  fibrin.  The  rapid  induction  of  an  inflammatory  process 
might  effect  this  ;  and  the  attempt  has  been  made,  but  with  indifferent 
success.  In  truth  there  is  no  time  for  such  remedies  of  remote  action ; 
and  therefore  we  must  content  ourselves  with  those  which  make  the  most 
of  the  blood  such  as  it  is. 

Acetate  of  lead  and  opium  favour  coagulation,  and  calm  the  circula- 
tion ;  they  are  to  be  administered  in  full  and  sustained  doses.  The 
opium,  besides,  is  supposed  to  have  a  tonic  and  astringent  effect  on  the 
capillaries  ;  and  is  specially  useful,  as  formerly  stated,  in  sustaining  Hfe 
under  depression  from  loss  of  blood.  Should  these  medicines  be  found 
to  disagree,  they  may  be  superseded  by  the  sulphate  of  alum  and  potass, 
in  doses  of  fifteen  or  twenty  grains  ;  or  by  gallic  acid  in  doses  of  twelve 
grains  frequently  repeated ;  or  by  matico  in  infusion,  or  by  turpentine  as 
the  stomach  will  bear. 

Hydragogues,  by  diminishing  the  amount  of  serum  in  the  blood,  may 
contribute  to  its  coagulability.  Sulphate  of  soda,  in  purgative  doses, 
may  not  only  act  in  this  way ;  but  besides,  as  already  stated,  it  seems 
chemically  to  favour  the  formation  of  a  dense  and  firm  coagulum.  For 
chemical  reasons,  however,  the  sulphate  of  soda  cannot  be  given  in  con- 
junction with  the  acetate  of  lead. 

At  first,  we  would  give  nothing  in  the  shape  of  food  or  drink.  But 
should  our  first  effort  fail,  and  the  bleeding  continue,  as  is  not  impro- 
bable, we  would  then  administer  nutritious  yet  non-stimulant  food,  in 
small  quantities  and  frequently ;  as  soup,  animal  jelly,  etc.  Avoiding 
aqueous  fiuids  ;  plethora  of  thin  blood  being  far  from  advantageous. 
Avoiding  also  wine,  brandy,  and  all  other  stimuli,  which  are  adverse  to 
hemostatics — unless  when  driven  to  their  use,  at  the  eleventh  hour,  and 
almost  in  despair. 

In  conducting  the  treatment,  one  circumstance  should  never  be  for- 
gotten ;  namely,  that  the  chance  of  success  diminishes  with  the  duration 
of  the  bleeding  ;  and  that,  therefore,  the  first  few  hours  should  be  occu- 
pied by  an  especially  zealous  and  sustained  employment  of  the  requisite 
means.  After  excessive  loss  of  blood,  the  remainder  of  that  fluid,  ori- 
ginally poor  in  fibrin,  becomes  almost  wholly  defibrinized  ;  and  conse- 
quently but  little  hope  of  arrest  by  firm  coagulation  can  then  be  enter- 
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tained.  In  health,  as  formerly  stated,  the  longer  the  blood  flows  the 
more  coagulahle  it  becomes  ;  in  this  disease  this  relation  is  entu-ely 
revei'sed. 

Another  rule  should  not  be  forgotten  ;  namely,  the  propriety  of  not 
capriciously  and  rapidly  shifting  from  one  remedy  to  another,  in  haste 
and  confusion ;  but  coolly  persevering  in  one  well-selected  plan,  until 
fair  time  has  been  afforded  for  this  developing  its  full  effect. 

2.  The  second  indication  is  directed  to  the  state  of  the  part.  Our 
trust  is  in  styptics  and  pressure  ;  of  the  former,  two  are  specially  avail- 
able— strong  tincture  of  matico,  and  the  solution  of  the  perchloride  of 
iron.  For  applying  pressure  many  ingenious  contrivances  have  been 
employed,  suited  to  various  localities  whence  such  hemorrhage  is  likely 
to  come — the  majority  directed  to  the  case  after  tooth-extraction.  But 
we  believe  that  all  of  these  are  very  inferior  to  "  animal  pressure,"  ap- 
phed  by  the  finger  and  thumb  of  the  surgeon — followed  up  by  those  of 
intelligent  assistants,  in  suitable  relays — so  as  to  maintain  a  continuance 
of  such  compression  as  is  exact  and  uniform,  yet  moderate.  Probably 
the  best  medium  of  compression  is  a  dossil  of  lint  or  charpie,  steeped  in 
the  styptic ;  and  renewed  whenever  it  becomes  soaked  with  the  discharge. 
A  great  amount  of  pressure  must  be  carefully  avoided ;  for  both  part 
and  system  are  intolerant  of  this.  Ecchymosis,  sloughing,  and  ulceration, 
with  much  constitutional  disturbance  of  a  low  and  irritable  type,  will 
certainly  follow  j  and  in  a  short  time  blood  will  burst  forth,  from  a 
wider  surface,  and  with  a  more  willing  flow  than  before. 

The  actual  cautery,  enjoying  a  general  reputation  of  being  at  once 
the  most  severe  and  most  powerful  of  local  hemostatics,  has  naturally 
been  employed  in  desperate  cases ;  but  invariably  with  an  evil  issue ;  as 
can,  indeed,  be  readily  understood.  The  slough  or  eschar  which  is 
formed  may  arrest  the  flow  for  a  time,  while  it  is  yet  adherent ;  but  the 
process  of  detachment  is,  in  such  cases,  both  an  early  and  a  rapid  one ; 
and  the  ulceration,  opening  up  parts  devoid  of  plastic  power,  certainly 
reinduces  the  hemorrhage — and  that  too  in  an  aggravated  form.  In  the 
hemorrhagic  diathesis,  the  actual  cautery  should  never  be  employed. 
There  is  an  intolerance  of  the  remedy  itself;  and  besides,  the  parts  are 
by  its  use  rendered  incapable  of  bearing  the  subsequent  application  of 
pressure. 

Dehgation  of  the  principal  arterial  trunk  cannot  but  fail  in  such 
cases.  The  oozing  is  from  capillaries ;  and  their  circulation,  it  is  well 
known,  will  not  be  sufiiciently  affected  by  any  such  procedure. 

Treatment  having  failed  to  arrest,  and  the  condition  of  the  patient 
having  become  almost  hopeless,  one  effort  more  may  stiU  be  made  for 
liis  life  ;  by  transfusion. 


The  Effects  of  Loss  of  Blood. 

Sudden  Death  from  Profuse  Hemorrhag e.~Exa.m-plea  of  this  accident 
are  mteresting  to  the  surgical  pathologist,  merely  in  a  scientific  point  of 
view.  A  man,  in  committmg  suicide,  cuts  deeply  into  the  neck;  wound- 
ing the  large  vessels  ;  and  almost  immediately  falls  down  a  corpse.  The 
murderous  instrument  may  be  found  firmly  grasped  in  the  clenched 
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hand ;  a  convulsive  spasm  of  the  muscles  of  the  whole  body  having  pre- 
ceded death.  Or  the  man  may  have  died  Avithout  a  struggle ;  and  the 
Aveapon  is  found  lying  beside  him,  having  fallen  from  his  hand  when  the 
wound  had  been  made. 

The  rapidity  with  which  death  arrives  is,  of  course,  dependent  on 
the  amount  of  blood  lost  in  a  given  time,  and  on  the  previous  state  of 
the  constitutional  powers  of  the  patient.  The  influence  of  this  latter 
circumstance  is  undoubtedly  extremely  insignificant,  in  the  class  of  cases 
now  alluded  to.  But  it  will  come  to  occupy  a  more  important  place, 
when  we  consider  the  effects  of  a  continued  loss  or  draining  of  blood 
from  the  system.  The  former  circumstance,  viz.,  the  amount  and  rapidity 
of  the  hemorrhage,  has  an  obvious  bearing  ;  for  if  the  bleeding  be  not 
excessive,  the  surgeon  may  by  timely  measures  rescue  his  patient  from 
death.  And  it  is  in  cases  where  a  short  time  (say  a  few  minutes)  elapses 
before  the  fatal  event,  that  we  have  occasionally  an  opportunity  of  study- 
ing its  circumstances. 

The  history  of  such  cases  is  extremely  short.  In  surgical  practice, 
they  are  most  frequently  exemplified  in  wounds,  in  secondary  hemorrhage, 
and  in  the  bursting  of  external  aneurisms  ;  in  the  practice  of  the  physi- 
cian, in  the  bursting  of  internal  aneurisms,  and  in  mucous  hemorrhages  ; 
and  in  the  practice  of  the  obstetrician,  they  are  occasionally  but  rareh- 
seen,  in  cases  of  uterine  hemorrhage  connected  with  advanced  pregnancy 
or  labour.  The  surface  of  the  body  becomes  deadly  pale  and  cold ;  the 
voice  is  altogether  gone,  or  almost  inaudible  ;  syncope  occurs  ;  and,  pro- 
bably in  convulsion,  the  patient  dies.  If  death  does  not  take  place  imme- 
diately, the  first  faint  may  pass  ofi' ;  the  eye  becomes  glazed,  and  the 
pupils  are  dilated,  the  mouth  grows  dry  and  cold,  thirst  is  urgent,  the 
patient  sighs  oppressively,  and  may  be  able  to  toss  his  head  to  reheve 
the  extreme  feeling  of  imeasiness  which  oppresses  him.  Generally  he 
retains  his  mental  faculties  to  the  end ;  a  last  attack  of  syncope  super- 
vening, and  carrying  him  off  either  quiet  or  convidsed. 

Effects  of  a  Continued  Loss  of  Blood. — A  man  may  fall  down  sud- 
denly in  a  faint,  from  accidental  loss  of  blood,  without  sustaining  from 
that  loss  any  serious  injury  whatever.  Either  the  syncope  itself,  or 
timely  outward  assistance,  arrests  the  hemorrhage  ;  he  recovers  from  the 
faint ;  and  nothing  of  any  importance  results.  But  if  within  a  short 
time  this  hemorrhage  is  again  and  again  renewed,  it  is  no  longer  inno- 
cuous. Eecovery  from  the  state  of  fainting  is  then  not  perfect ;  but  may  . 
be  accomj)anied  with  more  or  less  delirium,  or  with  an  excessive  feeling 
of  anxiety,  or  with  jactitation,  violent  rigors,  or  even  convulsions  ;  and, 
in  the  severest  cases,  with  involuntary  evacuation  of  the  bladder  andi 
bowels.  Further,  the  depression  immediately  residting  from  the  hemor- 
rhage comes  to  be  folloAved  by  a  train  of  symptoms,  to  which  the  name 
of  fever,  or  the  fever  of  reaction,  has  been  applied 

This  state  of  the  circulating  system  becomes  occasionally  a  formid- 
able and  difficult  complication.    A  patient  has  received  serious  injury  of. 
a  limb,  attended  with  much  hemorrhage.     And  in  deciding  upon  th 
propriety  of  at  once  operating  in  such  a  case,  or  of  delaying  interference, 
we  must  consider  not  only  the  nervous  and  constitutional  shocks  wliich 
the  patient  has  received  ;  but  also  whether  or  not  the  organs  of  circula- 
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tion  can  safely  continue  their  functions,  under  the  additional  but  com- 
pai-atively  slight  loss  of  blood  caused  necessarily  by  the  operation.  Many 
cases  are  on  record  where  they  have  suddenly  failed  under  such  circum- 
stances. 

Nothing  can  be  stated,  absolutely,  as  to  the  amount  of  hemorrhage 
which  is  necessary  to  induce  the  fever  of  reaction ;  neither  can  any  par- 
ticular period  for  its  accession  be  specified.  In  these  particulars,  there 
is  every  possible  vaiiation ;  according  to  age  and  constitution.  The 
yoimg  and  the  old,  the  weak  of  all  ages,  and  generally  those  of  a  san- 
guineous temperament,  feel  most  acutely  all  the  different  effects  of  profuse 
bleeding. 

The  fever  of  reaction  speedily  disappears,  if  hemorrhage  is  quite 
arrested  ;  but  if  a  drain  of  blood  still  continue,  the  fever  certainly 
returns,  though  with  less  violence  j  and  may  be  repeated  again  and 
again,  till  at  last  it  subsides  into  a  state  of  gradual  sinking  followed  by 
death. 

This  fever  of  reaction  is  characterized  by  extreme  weakness,  com- 
bined with  great  excitement  of  the  circulation.  The  pulse  is  frequent, 
but  soft  and  jerking ;  giving  to  the  finger  the  sensation  of  a  violent  pro- 
pulsive stroke  fi'om  the  excited  heart,  acting  on  the  contents  of  an  im- 
perfectly-filled vessel.  There  is  generally  a  painful  feeling  of  pulsation 
in  all  the  large  arteries,  and  especially  in  the  aorta  ;  also  headache  or 
giddiness,  sometimes  low  delirium,  intolerance  of  light  and  sound,  hur- 
ried breathing,  and  great  feeling  of  anxiety  in  the  chest. 

The  Treatment  of  the  constitutional  effects  of  loss  of  blood  is  ex- 
tremely simple  in  its  plan.  The  patient  is  to  be  placed  in  a  large  airy 
room,  in  a  recumbent  posture,  without  pillows  under  the  head.  Stimu- 
lants should  be  administered  as  circimistances  may  seem  to  require.  And 
if  transfusion  is  considered  necessary,  it  should  be  performed  -without 
delay  (p.  226). 

If  the  convulsions  and  dehrium,  which  are  often  present,  seem  to 
be  connected  with  congestion  in  the  head,  some  simple  derivatives  and 
counter-irritants  may  be  necessary ;  as  dry-cupping  to  the  nape  of  the 
neck,  if  depression  of  the  pulse  is  not  extreme  j  or  the  application  of 
sinapisms,  or  even  blisters,  to  various  parts  of  the  body.  But,  under 
all  cu'cumstances,  the  use  of  stimulants  is  to  be  continued ;  forming,  as 
it  does,  our  chief  indication.  At  the  same  time,  the  patient  should 
be  freely  supplied  with  mild  nourishment.  And,  as  already  stated,  a 
prudent  use  of  opium  wiU  be  found  of  the  greatest  value  (p.  226), 
Such  medicines  as  camphor,  musk,  ether,  etc.,  may  also  be  useful  j  to 
aUay  the  nervous  excitability  of  the  heart. 

AncBrrda. — When  loss  of  blood  is  not  at  once  carried  to  such  an 
extent  as  seriously  to  affect  the  system,  but  has  been  continued  for  a 
long  time,  or  frequently  repeated,  it  gives  rise  to  a  series  of  constitu- 
tional symptoms  which  are  classed  under  the  term  Ancemia.  These 
symptoms,  although  in  themselves  apparently  of  a  serious  and  alarming 
nature,  are  chiefly  interesting  to  the  surgeon  as  indicating  the  effect  of 
continued  sanguineous  discharge.  He  knows  that  by  removing  the  cause 
of  the  hemoiThage,  he  will  not  only  cure  the  original  complaint,  but  also 
afford  the  only  sure  means  of  relief  from  these  secondary  constitutional 
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symptoms  ;  which  may  have  seemed  to  the  sulTerer  by  far  the  most  im- 
portant and  distressing  part  of  the  case. 

At  the  same  time,  the  anaemic  state,  when  it  exists  in  an  aggravated 
degree,  is  itself  a  matter  of  great  importance.  It  forms  a  strong  predis- 
posing cause  of  various  diseases  ;  more  interesting  to  the  physician,  per- 
haps, than  to  the  surgeon.  And  the  source  of  this  increased  tendency 
to  certain  morbid  states  of  the  system,  is  to  be  found  in  the  altered  state 
of  the  blood.  When  a  single  hemorrhage  occurs,  by  accident  or  inten- 
tion, the  only  subsequent  change  to  be  discovered  in  the  blood  is  a 
diminution  of  the  number  of  red  corpuscles.  But  if  bleeding  be  long 
continued,  or  often  repeated,  the  blood  is  found  impoverished  not  only 
in  the  amount  of  its  coloured  globules,  but  also  in  that  of  solid  matter 
in  the  liquor  sanguinis.  It  has  in  fact  become  watery.  The  red  glo- 
bules, the  fibrin,  and  the  albumen,  are  all  in  abnormally  small  propor- 
tions. It  is  this  state  of  the  blood  which  is  characteristic  of  anaemia ; 
and  which  renders  the  patient  liable  to  passive  dropsy,  in  any  of  the 
shut  serous  cavities,  or  in  the  general  areolar  tissue  ;  as  well  as  to  mor- 
bid congestions  in  the  parenchymatous  organs.  And  it  is  well  kno^vn 
that  these  last  may,  under  any  accidental  exciting  influence,  become  the 
starting  point  for  chronic  inflammatory  disease  of  a  formidable  kind. 
The  inflammatory  products,  in  such  cu-cumstances,  have  a  tendency  to 
some  low  form  of  development.  And  hence,  in  the  lungs  and  kidneys, 
their  most  frequent  sites,  we  find  the  morbid  process  prone  to  tubercular 
and  unhealthy  fibrinous  formation  ;  in  the  latter  case  producing  a  change 
of  structure  characteristic  of  some  forms  of  Bright's  disease. 

Besides,  the  state  of  anaemia  predisposes  strongly  to  attacks  of  epi- 
leptic convulsions,  syncope,  palpitation  of  the  heart,  asthma,  hysteria, 
colic,  partial  paralysis,  chorea,  and  a  long  list  of  other  functional  dis- 
eases ;  or  diseases  of  innervation. 

The  constitutional  symptoms  of  anaemia  are  a  pale,  waxy  appearance 
of  the  countenance ;  pallor  of  the  lips,  and  mucous  membrane  of  the 
mouth  ;  weakness  of  sight,  or  even  amaurosis ;  vertigo,  or  giddiness  in 
the  head ;  a  weak,  and  easily  excitable  pulse  ;  dyspnoea  after  the  least 
exertion ;  tendency  to  sickness  and  vomiting ;  irregularity  of  the  bowels  ; 
weakness  of  the  limbs  ;  and  a  general  feeling  of  excessive  lassitude. 

In  surgery,  cure  is  obtained  by  direct  interference  ;  namely,  by  put- 
ting an  effectual  stop  to  the  sanguineous  discharge.  If  a  pile  or  polypus 
has  been  bleeding,  it  is  tied,  and  taken  away ;  if  the  blood  has  proceeded 
from  an  open  ulcer,  in  any  of  the  mucous  passages,  it  is  cauterized  and 
healed  up.  At  the  same  time,  suitable  medical  treatment  is  employed  to 
hasten  and  establish  convalescence.  The  principal  remedies,  with  this 
view,  are  bark  and  iron,  as  tonics  ;  and  opium,  as  a  sedative,  in  small 
doses  ;  or  hyoscyamus,  camphor,  etc.  On  a  well-managed  generous  diet, 
however,  our  chief  reliance  should  be  placed ;  as,  after  all,  the  best  tonic 
and  restorative. 


CHAPTER  X. 


AFFECTIONS  OF  INTERNAL  ORGANS  IN  CONNECTION 
WITH  SURGICAL  DISEASE. 

The  not  imfrequent  coincidence  of  serious  internal  diseases  with 
aifections  apparently  of  a  purely  surgical  character,  is  a  circumstance  of 
the  greatest  interest  and  importance  to  the  practitioner,  and  well  calcu- 
lated to  impress  upon  him  the  necessity  of  some  degree  of  knowledge  of 
his  art  in  all  its  branches.  Without  such  knowledge,  he  can  never  be 
secure  in  determining  upon,  or  in  performing  any  operation ;  or  even  in 
the  treatment  of  the  most  ordinary  injuries.  For  it  has  been  shewn  by 
multipHed  experience,  that  there  is  no  wound,  from  phlebotomy  to  am- 
putation ;  no  concussion,  from  the  smallest  bruise  to  the  most  frightful 
fracture  ;  no  disease,  from  that  of  a  finger  to  the  caries  of  a  hip-joint  or 
vertebral  column, — ^which  is  not  very  liable  to  be  preceded,  followed,  or 
in  some  way  or  other  connected,  with  disease  of  vital  internal  organs ;  so 
modifying  diagnosis,  prognosis,  and  treatment. 

The  coincidence  of  internal  with  external  diseases,  may  occur  under 
a  great  variety  of  circumstances.  It  may  be  purely  a  coincidence  ;  or 
one  of  the  diseases  may  stand  to  the  other  in  the  relation  of  a  cause ;  or 
again,  there  may  be  an  antecedent  circumstance  to  which  all  are  to  be 
ascribed,  as  happens  in  most  constitutional  disorders.  In  these  cases, 
the  effect  of  the  internal  on  the  external  disease  may  be  such  as  to 
modify  its  whole  characters,  and  thus  to  make  itseK  obvious  to  the  most 
unwary  and  imobservant  practitioner ;  or,  on  the  other  hand,  its  influence 
may  be  so  insidiously  exerted  as  not  to  be  readily  appreciable,  till  the 
shock  and  subsequent  reaction  of  some  great  operation,  or  the  superven- 
tion of  some  accidental  febrile  attack,  shews  the  real  weakness  of  the 
vital  powers,  and  demonstrates  that  more  tolerance  of  injury  has  been 
looked  for  than  the  state  of  the  internal  organs  warranted.  We  may 
illustrate  this  subject  under  the  following  heads  : — 

1.  Internal  diseases  may  concur  accidentally  jvith  external  disease. — 
In  this  case  they  are  commonly  chronic,  or  at  least  of  older  standing 
than  the  surgical  affection.  It  is  well  known  that  a  large  proportion  of 
individuals  dying  of  any  disease,  whether  medical  or  surgical,  especially 
if  of  advanced  age,  of  dissipated  habits,  or  otherwise  exposed  to  the 
causes  of  morbid  change,  exhibit  marks  of  either  obsolete  or  progressive 
disease  in  vital  organs,  contracted  at  an  earlier  period  than  the  fatal  affec- 
tion. ^  Such  departure  from  health  may  include  a  great  variety  of  organs. 
In  this  country  the  most  common  diseases  are  those  of  the  lungs,  parti- 
cularly tubercular  affections ;  the  traces  of  which  are  found  in  a  very 
large  proportion,  probably  even  in  a  majority  of  persons  dying  in  ad- 
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vauccd  life.  Next  to  the  pulmonary  lesions,  diseases  of  tlie  kidneys  and 
of  the  heart,  in  both  sexes — and,  in  women,  of  the  uterus — are  the  most 
frequent ;  and  important  disorders  of  the  brain,  liver,  intestines,  and 
spleen,  are  far  from  being  of  rare  occurrence.  Many  of  these  affections 
are  found  to  have  undergone  cures ;  others  may  be  in  a  state  of  progress 
at  the  time  of  death,  and  yet  apparently  unconnected  with  the  fatal 
event ;  Avhile,  in  many  cases,  they  have  obviously  hastened  this,  either 
by  imparting  to  the  fatal  disease  a  more  formidable  character,  or  by  act- 
ing as  either  its  predisjDosing  or  exciting  cause. 

It  is  obvious  that  the  chances  of  an  operation,  or  other  violent  inter- 
ference with  the  natural  condition,  as  likewise  the  prognosis  and  treat- 
ment of  many  external  maladies,  must  be  constantly  modified,  and  tliat 
to  a  very  considerable  extent,  by  such  antecedent  circumstances.  The 
presence  of  Bright's  disease  of  the  kidney,  of  tubercular  phtliisis,  ol' 
organic  disease  of  the  heart,  of  chronic  affections  of  the  brain  or  liver, 
may  not  be  inconsistent  with  a  certain  amount  of  health,  and  enjoyment 
of  life,  under  the  usual  conditions  ;  but  they  form  a  most  dangerous 
complication  of  any  severe  injury,  and  are  often  sufficient  to  render  the 
chances  of  an  otherwise  justifiable  operation  worse  than  those  of  the  dis- 
ease it  is  intended  to  remove.  Hence,  every  patient  about  to  be  sub- 
jected to  severe  operative  procedure,  should  be  submitted  to  a  medical 
examination,  as  satisfactory  as  his  state  will  permit ;  and  the  surgeon's 
hand  should  be  guided  by  as  ample  a  knowledge  as  possible  of  his 
patient's  previous  constitution,  diseases,  and  predisposition.  Even  if  the 
operation  should  be  determined  upon,  in  unfavourable  circumstances,  the 
precaution  wiU  often  enable  us  to  foresee  and  guard  against  calamities, 
wliicb.  might  otherwise  have  been  unnoticed  and  unlooked-for  till  too 
late  for  either  prevention  or  relief. 

Internal  diseases  may  of  course  arise  accidentally,  during  the  treat- 
ment of  surgical  cases  ;  presenting  the  most  varied  forms,  and  producing 
the  most  varied  effects.  It  is  impossible,  however,  to  give  any  general 
rules  applicable  to  such  cases ;  which  must  be  met  by  the  care,  vigilance, 
and  general  Imowledge  of  the  individual  attendant. 

2.  The  internal  disease  may  he  the  cause  of  the  external. — Examples 
of  this  are  familiar  to  every  practitioner.  They  often  come  first  under 
the  eye  of  the  surgeon,  on  account  of  the  predominance  and  easily 
appreciable  characters  of  the  external  symptoms,  as  compared  with  the 
more  latent  internal  disorder.  Nevertheless,  to  the  latter,  usually,  atten- 
tion must  mainly  be  directed  in  treatment ;  while  the  other  is  of  course 
not  neglected. 

Thus  an  abscess  in  the  groin,  or  beneath  the  fascia  of  the  thigh,  may 
be  connected  with  deep-seated  disease  of  the  vertebral  column  ;  and  may 
be  readily  mistaken,  by  the  unwary  or  ill-informed  surgeon,  for  a  mere 
external  affection.  Abscesses  in  the  root  of  the  neck  may  communicate 
with  the  lung — though  this  is  rare ;  less  seldom  they  lie  close  upon,  or  are 
found  in  connection  with,  the  aorta,  or  some  other  great  vessel,  which  may 
bo  at  the  same  time  the  subject  of  disease.  An  abscess  of  the  thoracic 
parietes  may  appear  to  be  localized  there,  and  yet  may  have  been  formed 
in  consequence  of  a  collection  of  matter  in  the  pleura.  An  inflammatory 
affection  of  the  abdominal  parietes,  leading  to  abscess,  may  result  from 


IN  CONNECTION  WITH  SUEGICAL  DISEASE. 


239 


disease  in  the  liver  ;  or  may  be  in  connection  with  the  intestines — ulti- 
mately causing  fascal  fistula.  Many  ulcers  also,  esi^ecially  of  the  indolent 
kind,  owe  peculiar  characters,  or  even  their  existence,  to  Bright's  disease 
of  the  kidney,  or  to  organic  aflection  of  other  internal  viscera  ;  a  circum- 
stance which  of  course  very  much  modifies  the  prognosis,  as  well  as  the 
treatment.  Absorption  of  the  sternum,  and  other  diseases  of  external 
bones,  may  be  caused  by  aneurisms  pressing  upon  them  from  within ;  the 
non-recognition  of  which  might  lead  to  immediately  fatal  consequences. 
Finally,  functional  disorders  requiring  or  appearing  to  require  surgical 
aid,  may  be  essentially  dependent  on  organic  or  other  internal  affections ; 
as  spasm  of  the  larynx,  possibly  requiring  tracheotomy — in  children  de- 
pendent on  intestinal  irritation,  in  adults  on  aneurisms  or  other  tumours 
interfering  with  the  pneumogastric  nerve. 

3.  TJie  external  affection  may  precede  and  give  rise  to  the  internal. — 
The  great  number  of  secondary  diseases  which  are  liable  to  follow  exter- 
nal inflammatory  affections,  and  operations,  is  well  known  to  surgeons. 
Experience  has  shewn  that  a  very  large  proportion  of  deaths  after  ampu- 
tation are  caused  by  that  peculiar  poisoning  of  the  blood — with  its  ter- 
rible consequences  —  usually  termed  Pysemia ;    abscesses  in  various 
internal  parts  accelerating  the  fatal  issue.     The  same  symptoms  not 
unfrequently  arise  from  very  slight  external  lesions,  such  as  wound  of  a 
vein  in  bleeding,  simple  fracture  of  a  limb,  or  some  accidental  breach  of 
surface,  in  itseK  most  trivial.   The  effect  of  many  poisoned  wounds,  also, 
is  a  species  of  spreading  inflammatory  mischief  which  readily  extends  over 
a  large  surface,  and  involves  very  frequently  internal  organs  in  its  pro- 
gress ;  and  the  same  thing  may  be  said  of  erysipelas,  which  not  unfre- 
quently undergoes  an  extension  or  transmutation  into  an  affection  of 
some  internal  part. 

The  special  secondary  accidents  to  which  particular  surgical  opera- 
tions and  diseases  are  liable,  will  receive  full  consideration  hereafter. 
But,  in  the  meantime,  it  is  to  be  noticed,  that  almost  all  secondary 
inflammatory  attacks  are  apt  to  present  remarkably  insidious  characters  ; 
being  masked  partly  by  the  constitutional  symptoms  which  always  follow 
an  operation,  partly  by  the  peculiar  character  of  the  inflammatory  pro- 
cess, and  often  also  by  the  asthenic  condition  of  the  patient,  and  the 
attention  necessarily  directed  to  the  external  and  primary  affection.  Such 
diseases,  therefore,  require  particular  care  for  their  recognition,  and 
usually  also  very  great  skill  and  circumspection  in  treatment. 

4.  Tite  external  and  internal  disorders  may  he  produced  hy  a  common 
cause. — This  is  perhaps  the  most  usual  mode  in  which  internal  diseases 
occur  in.  surgery.  It  may  indeed  be  doubted,  whether  almost  any  in- 
flammatory attack,  except  such  as  is  the  effect  of  injury,  external  or 
internal,  can  be  viewed  as  being  altogether  imconnected  with  some  con- 
stitutional source;  and  the  cause  which  renders  an  individual  liable  to  one 
disease,  not  unfrequently  brings  others  in  its  train.  Instances  of  such 
association  of  diseases  are  of  constant  occurrence.  Thus  aneurism  of  an 
external  artery  is,  very  commonly,  but  one  indication  of  disease  in  the 
whole  arterial  system ;  and  if,  in  this  case,  an  internal  aneurism  be  de- 
tected—say, in  the  aorta — not  only  is  the  prognosis  as  regards  the 
success  of  an  operation  on  the  external  aneurism  much  modifled,  ljut  the 
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propriety  of  undertaking  it  at  all  is  rendered  very  doubtful.  Another 
instance  of  a  disease  of  this  kind  is  senile  gangrene  ;  which  often  de- 
pends on  a  wide-spread  affection  of  the  arterial  system. 

A  local  disease  may  be  such  as,  from  its  position  alone,  to  involve 
both  external  and  internal  organs  simultaneously.  Thus  caries  of  the 
petrous  portion  of  the  temporal  bone  may  produce  an  inflammatory  affec- 
tion of  the  external  ear,  at  the  same  time  that  it  is  causing  dangerous 
disease  of  the  membranes  of  the  brain ;  and  attempted  cure  of  the  former 
affection  may  only  expedite  the  destructive  course  of  the  latter.  Again, 
a  local  disease  may  have  become  so  connected  with  the  habit,  as  it  were, 
of  an  individual  constitution,  as  to  render  its  sudden  removal  dangerous. 
In  some  instances,  for  example,  the  removal  of  piles  has  given  rise  to 
dangerous  hemorrhage  into  internal  organs,  or  to  other  disease  which  had 
been  restrained  by  the  local  discharge. 

But  among  the  cases  requiring  the  greatest  caution,  under  this  head, 
are  those  of  external  injuries  ;  especially  when  of  a  violent  or  concussive 

character.  There  is  always  a  fear,  in 
such  cases,  that  an  internal  organ  may 
be  injuriously  affected ;  and  an  ex- 
ternal wound  or  fracture  may  be  a 
matter  of  small  consideration  indeed, 
when  compared  with  a  laceration  of 
the  brain,  Liver,  or  other  vital  part. 
Deep-seated  lesions  are  very  apt  to  be 
overlooked  in  the  first  instance,  from 
the  shock  which  attends  the  injury 
masking  all  peculiar  sensations  ;  and 
they  should  be  made  the  subject  of 
very  careful  inquiry,  so  soon  as  the 
patient  has  recovered  liis  conscious- 
ness. 

Even  when  not  produced  by  ex- 
treme violence  or  concussion,  wounds 
may  be  inflicted  in  such  a  manner  as 
to  cause  effects  of  a  serious  charac- 
ter on  internal  organs.  In  illustra- 
tion of  this,  we  may  instance  the  for- 
midable effects  in  wounds  of  some  of  the  greater  veins,  arising  from  the 
admission  of  air  into  the  circulating  blood ;  a  lesion  which  has  often 
been  followed  by  instantaneously  fatal  consequences,  during  the  extirpa- 
tion of  tumours,  or  other  operations  in  the  axilla  or  neck.  Thus,  too, 
wounds  of  the  lung  are  apt  to  be  followed  by  many  serious  and  fatal 
accidents ;  the  admission  of  air  to  the  pleural  cavity  being  occasionally 
productive  of  immediate  death,  especially  when  there  has  been  pre- 
viously a  diseased  state  of  the  lungs  on  one  or  both  sides.  The  state  of 
general  emphysema  of  the  areolar  tissue — its  distension  with  air — which 
is  apt  to  supervene  on  wounds  of  the  air-passages,  occasionally  results  in 
serious  consequences ;  producing  frightful  inflation  of  the  whole  body, 
Fig.  102.  General  emphysema  of  the  whole  sm-facc,  after  wound  of  the  right  side  of 
the  chest.    The  patient  was  a  light  dragoon.    After  Lan-ey. 
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and  requiring  promi^t  surgical  interference  to  prevent  suffocation.  In- 
juries of  the  abdomen  may  lead  to  communications  of  the  intestinal 
caAaty  with  either  the  peritoneum  or  the  external  surface  ;  producing,  in 
tlie  first  case,  peritonitis  of  a  violent  and  uncontrollable  description ;  in 
the  second,  a  fistulous  opening,  which  can  only  be  closed  by  operative 
procedure. 
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AFFECTIONS  OF  THE  INTEGUMENT, 
Erythema. 

By  this  term  is  meant  an  inflammatory  process,  of  a  low  grade,  and 
tending  to  spread  by  continuity,  occurring  in  tlie  mere  surface  of  the  in- 
tegument ;  chiefly  resident  in  the  rete  vasculosum  cutis. 

The  Si/mpfoms  are  heat,  pain,  and  tingling  in  the  part ;  a  bright  red 
blush ;  sometimes  marked  by  an  abrupt  and  distinct  border,  sometimes 
gradually  lost  by  diffusion;  more  or  less  dryness,  by  interruption  to 
normal  exhalation ;  a  very  sHght  tumescence  of  the  red  surface,  scarcely 
appreciable  by  the  eye,  yet  capable  of  being  distinctly  felt  by  the  finger 
lightly  aj)plied ;  increase  in  susceptibility  of  external  impressions  in 
general ;  and  tenderness  on  pressure,  which  produces  transient  whiteness, 
with  slight  as  well  as  temporary  depression.  These  symptoms,  having 
continued  for  a  day  or  two,  may  simply  decline  ;  the  part  becoming  gra- 
dually less  swoln,  red,  tender,  and  painful,  and  resuming  its  wonted 
function.  Numerous  scales  of  cuticle  become  detached,  and  fall  away ; 
and  the  result  is  usually  termed  Eesolution,  by  desquamation.  Or,  less 
frequently,  vesication  occurs  ;  the  vesicles  forming  slowly,  and  to  no 
great  extent ;  fiUed  with  a  watery  straw-coloured  serum ;  either  simply 
drying,  or  bursting  and  then  crusting  over ;  the  uneasy  feelings,  there- 
after, gradually  subsiding ;  and  desquamation  again  constituting  the  last 
part  of  the  process  of  cure.  The  constitutional  symptoms  may  precede 
or  accompany.  Sometimes  they  are  sthenic,  and  of  the  inflammatoiy 
type ;  slight  and  transient ;  the  consequence  of  the  local  disorder.  Some- 
times they  are  of  the  form  of  constitutional  irritation  ;  preceding  rather  • 
than  accompanying ;  and  oftener  the  cause  than  the  effect  of  the  local  1 
ailment. 

The  Cause  may  be  either  local  or  constitutional;  external  or  internal  , 
Often  it  is  external,  and  local ;  a  puncture  of  the  finger,  for  example,  in  i 
dissecting,  nursing,  washing ;  probably  with  a  state  of  system  not  ill-  - 
disposed  towards  the  assumption  of  morbid  change.  The  injured  part  i 
undergoes  the  inflammatory  process  ;  and  this,  instead  of  remaining  of  a  i 
circumscribed  character,  spreads  by  continuity.  The  constitutional  dis- 
order is  then  of  secondary  occurrence ;  shght,  of  the  inflammatory  type, 
and  soon  passing  away. 

Or  the  cause  may  be  internal,  and  constitutional    The  primoB  vias 
are  sadly  disordered ;  there  is  much  bilious  derangement,  and  serious 
febrile  disturbance ;  during  the  progress  of  this  febrile  condition,  an  ery- 
thema breaks  out  on  some  part  of  the  surface,  spreading  more  or  less;; 
and,  on  its  appearance,  the  general  disorder  undergoes  a  marked  diminu- 
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tion.  It  is,  as  it  were,  an  example  of  Nature's  mode  of  relief,  by  counter- 
irritation  and  derivation.  Or  the  patient  is  labouring  under  a  low 
t  vphoid  fever  ;  and,  during  its  progress,  an  erythema  forms  ;  sometimes 
\vith  relief — though  not  so  marked  as  in  the  former  example ;  sometimes 
soeming  rather  to  embarrass  the  system  still  more,  and  increasing  the 
tendency  to  prostration. 

Treatment  varies,  according  as  the  erythema  is  reckoned  the  disease 
itself;  or  only  a  symptom  of  another  disease,  far  more  important.  If 
the  cause  be  local  and  external,  with  constitutional  disorder  slight  and 
secondary,  treatment  is  direct ;  as  for  the  disease.  The  part  is  kept  at 
,  rest,  and  fomented  ;  or  it  is  hghtly  pencilled  over,  either  with  a  solution 
1  of  iodine,  or  with  the  nitrate  of '  silver.  The  latter,  either  solid  or  in 
solution,  is  probably  the  preferable  appHcation  ;  seeking  only  the  first 
effect ;  blackening  and  non-vesicant.  Antiphlogistic  regimen  is  enjoined, 
a  purge  administered,  and  perhaps  aconite  or  antimony,  Eesolution  is 
obtained. 

Ifj  however,  the  cause  be  internal  and  constitutional,  with  the  general 
symptoms  formidable,  and  antecedent  as  well  as  concomitant,  we  seek  no 
resolution.  As  small-pox  and  scarlatina  have  their  eruptions,  are  relieved 
thereby,  and  become  much  aggravated  by  their  repulsion ;  so  fevers — 
simple,  bilious,  typhoid — sometimes  have  theirs ;  of  an  erythematous 
chai'acter.  And  the  use  of  repellents  is  not  more  foolish  in  the  one  case 
than  in  the  other.  Our  principal  attention  will  be  directed  to  the  general 
disorder ;  contenting  ourselves  with  palUation  of  that  which  is  local. 
Occasional  fomentation  relieves  the  unpleasant  feelings  in  the  part ;  and, 
at  the  same  time,  rather  encourages  derivation  than  otherwise.  Or 
the  surface  may  simply  be  dusted  with  flour,  starch,  or  oxide  of  zinc 
powder. 

When  we  are  especially  desirous  that  a  spreading  erythema  shall  be 
tm-ned  aside  from  certain  parts,  the  nitrate  of  silver,  still  used  lightly,  is 
of  service  j  not  applied  to  the  erythematous  part,  but  in  its  vicinity ;  not 
as  a  resolutive,  but  as  a  limiting  agent. 


EEYSIPELAS. 

Erysipelas — of  which  disease  Erythema  may  be  considered  as  the 
lightest  form — denotes  the  inflammatory  process,  resident  in  the  super- 
ficial textures — skin,  and  subcutaneous  areolar  tissue ;  prone  to  spread, 
and  partaking  more  or  less  of  the  asthenic  type.  We  shall  treat  of  three 
kinds — the  Cutaneous,  or  Simple — the  Cellulo-cutaneous,  or  Phlegmonous 
—and  the  Subcutaneous;  with  the  following  varieties — (Edematous, 
Bilious,  Erratic,  Periodic,  and  Hospital. 

Simple  or  Cutaneous  Erysipelas. 

An  inflammatory  process  pervades  the  entire  true  skin ;  and  is  more 
progressive  than  in  erythema.  The  ordinary  symptoms,  therefore,  of  such 
change  are  more  prominently  developed.  Eedness  is  greater  ;  often  of  a 
rosy  hue  ;  and  hence  the  vulgar  name  of  the  disease.     SwelHng  is 
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greater ;  appreciable  by  both  eight  and  touch.  Heat  and  pain  are  of  a 
burning  kind,  and  often  intense.  Palo  dimples,  by  compression,  are 
more  distinct,  and  less  transient ;  though  still  soon  passing  away,  by 
reflux  of  circulating  blood  and  displacement  of  serous  product. 

At  first,  there  is  no  actual  tension ;  the  swelling  is  slight,  gradual, 
serous,  and  soft.  Sometimes,  however,  when  the  process  is  especially 
acute — the  case,  perhaps,  threatening  to  pass  into  the  second  form  of  the 
disease — swelling  is  fibrinous,  considerable,  and  rapid  ;  and  more  or  less 
tension  occurs.  Ordinarily,  as  the  moderate  process  steadily  advances, 
serous  accumulation  occurs  superficially  ;  elevating  the  cuticle  by  vesica- 
tion— sometimes  extensive  and  continuous,  sometimes  in  the  fom  of 
numerous  small  blisters.  On  the  cuticle  giving  way,  spontaneously  or  by 
puncture,  serous  fluid  escapes ;  usually  with  relief  to  the  symptoms. 
But  not  unfrequently,  similar  serous  accumulation  occurs  on  the  internal, 
as  well  as  on  the  external  aspect  of  the  cutis,  and  occupies  the  subcu- 
taneous areolar  tissue,  which  though  originally  free,  now  becomes  in- 
volved in  the  morbid  process  ;  and,  if  this  accumulation  be  both  copious 
and  rapid,  the  swelling  becomes  tense  as  well  as  much  increased,  and 
the  symptoms  are  aggravated  accordingly. 

Very  generally,  a  strong  tendency  is  evinced  by  the  mucous  mem- 
branes of  the  respiratory  and  alimentary  systems  to  sjnnpathise  with  the 
cutaneous  surface.  Not  unfrequently,  they  seem  to  undergo,  simultane- 
ously, a  somewhat  similar  affection  ;  and  this  without  metastasis. 

Like  erythema,  erysipelas  may  simply  resolve.  Or  vesication  occurs  j 
either  alone,  or  along  with  gradual  accumulation  of  serum  subcutaneously. 
The  vesicles  burst,  or  are  artificially  emptied  ;  the  subcutaneous  fluid  is 
absorbed  ;  the  symptoms  abate ;  and  the  part  quicldy  regains  its  normal 
condition,  by  a  process  which  may  be  stiU  termed  Eesolution — ^by  vesi- 
cation. Such  recovery  is  not  always  uniform  and  general.  It  may  be 
partial,  and  successive  ;  the  part  first  attacked  becoming  first  restored ; 
while  that  more  recently  involved,  in  the  line  of  extension,  is  yet  ia 
the  nascent  and  acute  stage. 

Sometimes,  however,  the  process  does  not  recede,  though  vesication 
occur.  The  vesicle  bursts,  and  the  serum  is  discharged  ;  but  simple  de- 
siccation does  not  follow.  A  purulent  discharge  appears  ;  the  inflamma- 
tory process  having  advanced  to  the  third  degree.  And  a  similar  forma- 
tion may  occur  on  the  internal  aspect  as  well ;  either  at  the  same  time 
or  subsequently  ;  causing  subcutaneous  abscess. 

Such  abscess,  however,  is  comparatively  rare  ;  and  only  forms  in  the 
more  intense,  or  neglected  cases  of  simple  erysipelas.  It  is  neither  early 
nor  diffuse,  as  in  the  phlegmonous  form  ;  but  surrounded  by  more  or  less 
of  the  usual  plastic  product,  and  consequently  amenable  to  ordinary  treat- 
ment. Should  incision  be  delayed,  however,  sloughing  of  integument  is 
not  unlikely  to  follow — the  imperfect  plastic  limitation  having  given  way, 
and  so  permitting  an  undermining  of  the  tissue  which  has  been  itself 
acutely  inflaming. 

But  suppuration,  in  simple  erysipelas,  may  be  still  more  secondary. 
After  the  ordinary  symptoms  have  satisfactorily  subsided,  and  almost  or 
altogether  disappeared  from  the  general  surface  affected,  it  may  happen, 
in  those  especially  of  feeble  constitution,  that  inflauimatory  reaccession  of  a 
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more  iutenso  and  circumscribed  character  occurs,  either  iu  some  ueighbour- 
ing  locality,  or  at  one  or  more  points  of  the  part  originally  attacked.  In 
erysipelas  of  the  face,  for  instance,  the  lower  eyelids  often  thus  suffer. 
The  returned  process  is  acute ;  suppuration  is  early  and  copious ;  and, 
in  the  course  of  but  a  few  hours,  a  considerable  abscess  may  have  formed. 
It  is  imder  such  circumstances,  that  sloughing  of  the  integument  is  most 
especially  probable  ;  if  aa  evacuating  incision  be  delayed. 

The  ordinary  exciting  Cause  of  simple  erysipelas  is  external  injury  ; 
often  slight ;  applied  duiing  a  disordered  state  of  system,  favourable  to 
inflammatory  accession.  In  most  cases,  therefore,  constitutional  symp- 
toms may  be  said  to  precede  the  local.  But  the  antecedents  are  not 
inflammatory ;  they  are  either  simply  febrile,  or,  more  frequently,  those 
of  stomachic  and  bihary  derangement  j  foul  tongue,  bitter  taste  in  the 
mouth,  headache,  tendency  to  shiver,  thick  turbid  urine,  sickness  and 
bihous  vomiting,  etc.  On  occurrence  of  the  local  change,  the  general 
disorder,  as  usual,  assumes  more  or  less  of  the  inflammatory  type ;  then 
gradually  subsiding,  according  as  the  local  disease  and  its  constitutional 
predisposing  cause  yield  to  suitable  treatment.  When  the  former  is 
comparatively  sHght,  the  antecedent  constitutional  disorder  is  often  re- 
Heved  by  its  appearance ;  and  can  scarcely  be  said,  at  all,  to  acquire  the 
inflammatory  type. 

In  some  few  cases,  the  cause  would  seem  to  be  chiefly  local.  Then 
there  are  no  precursory  general  symptoms  ;  the  constitutional  disorder  is 
secondary,  and  of  the  ordinary  inflammatory  character.  The  light  and 
gentle  modern  treatment  of  wounds,  being  opposed  to  inflammatory 
accession,  is  beneficial ;  not  only  in  favouring  speedy  reunion,  but  also 
by  avoiding  the  risk  of  erysipelas. 

Often,  the  state  of  the  atmosphere  seems  to  exert  a  powerfully  pre- 
disposing influence  in  favour  of  the  accession  of  this  disease.  And, 
hence,  we  not  unfrequently  find  it  assuming  an  epidemic  form  during 
spring  and  autumn ;  when  atmospheric  vicissitudes  most  prevail.  When 
such  is  the  case,  we  also  find  the  constitutional  symptoms,  whether  pri- 
mary or  secondary,  tending  to  shew  very  plainly  the  asthenic  character  j 
more  especially  as  the  majority  of  those  attacked  are  of  already  weakened 
Irames,  by  dissipation,  poverty,  or  previous  disease. 

Habitual  exposure  to  heat,  as  in  cooks  and  furnace-men,  predisposes 
to  erysipelas  ;  by  occasioning  frequent  sanguineous  determination  to  the 
surface.  And  frequent  irritation  of  the  sldn,  by  friction  or  otherwise, 
lias  a  similar  effect;  as  in  sailors,  by  the  rubbing  of  hard  canvas  trousers, 
often  satm-ated  Avith  the  briny  element  of  their  vocation.  Exposure  to 
'•"Id,  by  its  reactive  effect,  may  predispose  to  erysipelas  ;  in  those  parts 
i  liiefly  impHcated — the  hands  and  face ;  as  in  coachmen.    But  it  is  to 

remembered,  that  in  such  cases,  as  well  as  in  those  of  habitual  ex- 
I'osure  to  heat,  other  causes  may  be  in  operation,  especially  in  the  lower 
ranks  ;  namely,  habits  of  intemperance. 

When  erysipelas  has  once  occurred,  both  part  and  patient  remain 
liable  to  its  return,  from  the  application  of  a  comparatively  slight  cause  ; 
and  are  to  be  guarded  accordingly.  Many  persons,  particularly  females, 
are  the  subjects  of  regular  periodical  attacks;  usually  slight.  And, 
though  very  amenable  to  the  usual  treatment,  these  are  not  to  be  rashly 
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aborted  ;  tlieir  occurrence  and  ordinary  course  sometimes  seeming  to  be 
a  natural  relief  froni  more  serious  impending  disorder  of  the  system. 

Prognosis  varies,  according  to  circumstances.  The  more  extensive 
the  erysipelas,  the  more  grave  are  the  constitutional  symptoms,  and  the 
more  serious  is  the  case.  If  situate  on  the  face,  head,  trunk,  or  genitals, 
it  is  more  dangerous  than  on  the  extremities.  If  constitutional  symptoms 
are  both  antecedent  and  concomitant,  and  of  a  marked  asthenic  type,  the 
case  is  one  of  danger.  In  early  childhood  and  advanced  age,  when  the 
balance  of  life  is  very  delicate,  and  easily  turned,  erysipelas  may  operate 
much  to  the  patient's  disadvantage,  and  even  terminate  fatally.  Previous 
habits  of  intemperance,  atmospheric  influence  of  a  sinister  kind,  and 
exhaustion  by  former  disease,  engender  intolerance  of  erysipelas,  even 
when  apparently  slight ;  and  cloud  the  prospect  of  speedy  and  satisfac- 
tory cure. 

Treatment. — ^This  must  not  be  abortive  or  ectrotic  ;  whether  the  dis- 
ease be  of  local  or  constitutional  origin.  If  the  former,  sudden  arrest  is 
apt  to  be  followed  by  speedy  appearance  of  the  inflammatory  process  in 
another  part ;  it  may  be  in  the  integument,  or  it  may  be  in  the  lining 
membrane  of  an  important  internal  cavity.  Metastasis  occurs,  and  often 
unfavourably.  If  the  latter,  natural  relief  to  an  oppressed  system  is 
thwarted ;  and  constitutional  disorder  is  not  only  not  relieved,  as  it 
should  have  been,  but  becomes  perhaps  seriously  aggravated.  Treatment, 
then,  will  not  consist  of  direct  repellents  j  but  of  such  local  means  as 
favour  gradual  resolution ;  invariably  accompanied,  and  if  possible  pre- 
ceded, by  search  for  and  removal  of  the  apparent  cause. 

In  most  cases,  as  abeady  stated,  the  predisposing  cause  is  derange- 
ment of  the  prima3  vite.  If  an  emetic  be  not  otherwise  contra-indicated, 
it  is  an  excellent  commencement  of  practice  j  unloading  the  stomach, 
promoting  the  flow  of  bile,  and  usually  inducing  profuse  perspiration 
from  the  general  surface.  It  is  followed  by  a  purge,  usually  of  a  mer- 
curial kind  ;  performing  the  same  good  ofiice  for  the  bowels  which  the 
emetic  has  done  for  the  stomach.  The  antiphlogistic  regimen  is  enjoined ; 
and  if  the  constitutional  symptoms  be  sthenic  and  intlammatory,  the  sim- 
pler antiphlogistic  remedies  may  be  given — as  weak  doses,  in  aqueous 
solution,  of  aconite  or  belladonna ;  or  small  doses  of  antimony  with 
Mindererus'  spirit.  Soon,  however,  these  will  be  well  superseded  by  the 
chalybeate  treatment  ;  and  in  many  cases,  indeed,  this  may  be  begun 
almost  from*  the  very  first.  The  tincture  of  the  sesquichloride  of  iron  is 
given,  in  full  and  sustained  doses  :  20-30  drops  every  two  hours,  for  an 
adult ;  15-20,  for  an  adolescent  j  3  for  a  child  of  one  month  :  the  dose 
of  course  watched,  and  varied  according  to  the  result.  At  first  it  may 
seem  to  act  unpleasantly  as  a  stimulant,  causing  tightness  in  the  forehead 
with  increase  of  other  feverish  sensations  ;  but  these  usually  disappear 
with  the  occurrence  of  sweating  and  diuresis. 

The  iron  may  generally  be  continued,  in  greater  or  less  amount, 
throughout  the  entire  course  of  the  disease,  and  for  some  little  time 
afterwards ;  apparently  with  the  effect  of  obtaining  a  more  speedy  and 
satisfactory  cure  than  otherwise  would  have  been  the  case,  and  to  a 
large  extent  preventing  those  troublesome  secondary  abscesses  to  which 
allusion  has  been  made.     Indeed,  since  fully  adopting  the  chaly- 
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beate  treatment,  I  have  met  with  comparatively  few  of  these  unpleasant 
sequelie. 

Local  applications  consist  of  warm  fomentations,  whereby  the  ordi- 
nary antiphlogistic  results  are  obtained.  The  vulgar  prejudice  which  at 
one  time  existed  against  "  wetting  the  rose,"  has  long  since  subsided. 
One  mode  of  Avetting  is  indeed  highly  prejudicial;  that  is,  by  cold  repel- 
lent lotions  ;  more  especially  when  the  disease  is  so  situated — on  the 
head,  face,  or  trunk — as  to  render  metastasis  not  only  probable,  but 
certain  to  prove  untoward  when  it  does  occur. 

When  tenderness,  heat,  and  pain  of  the  surface  are  especially  great, 
fomentation  may  be  beneficially  medicated  ;  as  by  acetate  of  lead  and 
opium,  in  weak  solution.  In  the  sHghter  cases,  a  comfortable  sensation 
follows  dusting  the  part  thickly  over  by  a  light  and  fine  powder — as 
flour,  starch,  magnesia,  or  oxide  of  zinc ;  probably  on  account  of  the 
stimulus  of  atmospheric  influence  being  thus  removed.  Eut,  in  most 
cases,  it  is  better  to  dispense  with  such  an  envelope ;  considering  it 
to  be  of  much  higher  importance  to  maintain  a  constant  and  complete 
surveillance  of  the  varying  condition  of  the  part. 

To  muaor  examples,  the  simply  antiphlogistic  use  of  nitrate  of  silver 
is  applicable.  But  it,  too,  is  objectionable,  on  the  score  of  concealing 
the  true  state  of  the  part.  And  besides,  it  sometimes  seems  to  have  the 
effect  of,  as  it  were,  driving  the  disease  from  the  skin  to  the  subjacent 
tissue,  and  so  favouring  suppuration ;  as  if  inducing  metastasis  from  the 
superficial  to  the  deeper  strata,  and  cencentration  there.  We  may  avail 
ourselves  of  its  circumscribing  power,  in  any  case  ;  as  in  erythema.  But 
its  direct  employment  we  would  consider  applicable  chiefly  to  erythema; 
and,  in  erysipelas,  to  the  minor  cases  only ;  namely  those  which,  besides 
having  little  intensity,  are  of  limited  extent,  and  situate  on  the  extremi- 
ties. When  employed,  it  is  used  in  the  form  of  strong  solution,  laid 
freely  on ;  so  as  not  only  to  cover  every  part  of  the  erysipelatous  surface, 
but  also  to  include  a  border  of  sound  skin,  to  the  extent  of  two  or  more 
inches  around.  And  as  the  disease  spreads,  the  application  should  keep 
pace  with  it,  by  renewal.  My  own  experience  of  this  remedy  forbids  its 
direct  use  in  all  cases  of  erysipelas  affecting  the  head  or  face  ;  and,  while 
limiting  it  to  the  minor  forms  of  the  disease  everywhere,  finds  a  special 
favour  for  it  in  affections  of  the  extremities. 

Some  recommend  the  use  of  ferruginous  lotions  to  the  part  from  the 
very  commencement;  the  sulphate  or  tartarized  iron  being -preferred  for 
this  purpose.  The  application  of  a  bhster  to  the  affected  part  consti- 
tuted the  favourite  treatment  of  Dupuytren. 

In  some  cases  of  erysipelas,  which  are  from  the  first  acute,  and  obvi- 
ously progressive,  notwithstanding  the  suitable  treatment  by  iron  and 
otherwise,  local  blood-letting  may  be  advisable.  For  this  purpose,' 
leeches  are  sometimes  employed.  But  they  are  apt  to  do  more  harm  by 
the  irritation  of  the  bites,  than  good  by  the  abstraction  of  blood.  Their 
■suction  seems  to  be  inimical  to  adhesion,  and  favourable  to  suppuration 
and  ulceration,  even  in  a  previously  healthy  part.  Punctures,  rapidly 
made  with  the  point  of  a  lancet,  are  preferable.  They  may  be  more 
pamful  at  the  time,  but  the  smarting  soon  ceases ;  the  inflammatory  pro- 
'■^'sa  declining,  they  usually  heal  by  adhesion;  and,  on  subsidence  of 
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swelling,  the  cicatrices  are  so  minute  and  faint  as  to  be  almost  or 
wholly  invisible.  They  are  more  efficient,  as  antiphlogistics,  than 
leeches,  drawing  the  blood  more  copiously  and  rapidly ;  less  apt  to  irri- 
tate ;  and  seldom  if  ever  leaving  any  mark  at  all  approaching  to  deformity. 
They  fulfil  a  twofold  indication.  The  majority  are  made  to  imphcate 
only  the  rete  vasculosim  ;  their  object  being  loss  of  blood,  A  few — and 
only  a  few  such  are  necessary,  the  spaces  of  the  areolar  tissue  freely 
inter-communicating — penetrate  more  deeply  to  the  subjacent  tissue  ; 
their  object  beuig  to  drain  off  the  serous  fluid ;  so  favouring  vascular 
relief,  and  at  the  same  time  preventing  the  occurrence  of  untoward  ten- 
sion. Hot  fomentation  is  assiduously  employed,  for  some  time  after 
infliction  of  the  wounds  ;  being  favourable  to  both  indications.  And  if 
the  flow  of  blood  be  not  altogether  satisfactory,  it  may  be  increased 
by  the  temporary  application  of  a  ligature  on  the  cardiac  aspect  of  the 
part. 

This  practice,  by  puncture,  may  startle  those  who  are  practically  unac- 
quainted with  it ;  by  its  apparent  severity.  But  this  is  only  ideal  We 
grant  that  in  one  j)oint  (the  infliction  of  temporary  pain),  it  may  be  worse 
than  leeching  ;  but  in  every  other  it  is  much  and  truly  superior.  Alarm- 
ing it  may  be,  to  the  timid  patient ;  but  it  is  quickly  over.  A  few 
seconds  suffice ;  and  the  relief  is  both  satisfactory  and  instant.  In  the 
more  severe  cases  which  demand  its  use,  the  pain  of  infliction  is  often 
the  least.  The  acute  pain,  already  existing  in  the  part,  masks  that  of 
the  punctures  ;  in  the  same  way  as  the  operation  of  scarifying  tense  and 
painful  gums  seems,  not  uiifrequently,  to  be  agreeable  rather  than  other- 
wise to  the  teething  child. 

During  treatment,  the  erysipelatous  part  should  be  retained  in  an  ele- 
vated posture,  for  obvious  reasons  ;  when  that  is  practicable.  /: 

When  abscess  forms,  whether  during  acute  progress  of  the  disease, 
or  of  secondary  occurrence,  an  early  opening  is  highly  advisable ;  to  save 
both  skin  and  subjacent  tissue.  For  although  the  abscess  be  not  diffuse, 
and  may  be  somewhat  limited  by  plastic  product,  yet  its  tendency  to 
rapid  extension  is  greater  than  in  ordinary  circumstances.  The  afiection 
is,  more  or  less,  asthenic. 

So  soon  as  the  disease  has  begun  to  subside,  there  is  often  a  neces- 
sity not  only  for  discontinuance  of  general  antiphlogistics,  but  for  recourse 
to  support  of  the  system ;  as  in  the  old,  or  in  those  of  previously  debili- 
tated frame,  and  when  the  affection  is  of  an  epidemic  character.  Wine  is 
given,  at  first  cautiously ;  with  as  much  plain  nutritious  food  as  the 
stomach  can  easily  digest.  And  be  it  remembered,  that  such  tonic  gene- 
ral treatment  is,  in  such  cases,  not  incompatible  with  continuance  or  re- 
sumption of  local  antiplologistics ;  should  these  be  demanded  by  the  state 
of  the  part. 

Sometimes  wine  must  bo  given  from  the  first.  In  no  other  way  may 
old  or  otherwise  worn-out  frames  make  head  against  the  asthenic  consti- 
tutional symptoms,  which  sometimes  not  only  accompany  but  precede  the 
attack.  To  save  texture,  and  arrest  disease,  it  may  be  necessary  to  punc- 
ture and  poultice  ;  while,  to  maintain  life,  it  is  at  the  same  time  essential 
to  administer  stimulants  internally.  On  reflection,  the  practice  will  not 
be  found  so  paradoxical  as  it  may  at  fii'st  seem. 
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In  uo  case  should  fomentation  and  poultice  be  long  continued; 
seldom,  if  ever,  beyond  two  or  three  days  ;  otherwise  the  parts  become 
sodden  and  relaxed,  and  made  prone  to  unhealthy  suppuration.  After 
the  inflammatory  process  has  fairly  begun  to  pass  away,  gentle  and 
uniform  support  by  bandaging  is  expedient  j  preventing  congestion, 
removing  the  tendency  to  oedema,  and  hastening  restoration  to  the 
normal  sthenic  condition. 


Cellulo- Cutaneous,  or  Phlegmonous  Enjsipelas. 

This  is  an  infinitely  more  serious  affection.  The  inflammatory  process 
is  intense,  and  rapid  in  its  progress  ;  and  a  plurality  of  tissues  are  involved, 
from  the  first.  The  skin  and  subcutaneous  areolar  tissue  are  both  acutely 
inflamed ;  serous  and  fibrinous  inflammatory  product  collect  in  quantity, 
and  tension  ensues  ;  swelling  is  great  and  rapid ;  a  Hmb,  not  unfrequently, 
is  enlarged  to  almost  twice  its  normal  girth ;  the  skin  is  red,  hot,  tight,  and 
shining — shewing  no  rugae,  but  smooth  and  glistening  ;  pressure  is  very 
painful,  and  the  part  feels  as  if  converted  into  brawn.  Vesication  often 
takes  place,  in  a  broad  extended  form  ;  as  in  the  first  effect  of  a  blister. 
It  is  rather  a  favourable  sign  than  otherwise  ;  for  sometimes  it  betokens 
a  subsidence  of  disease.  But,  usually,  as  the  part  grows  tense,  the 
morbid  process  is  further  increased ;  and,  unless  speedy  relief  arrive,  sup- 
pm^ation  occurs.  This  is  asthenic.  The  pus  is  thin  and  ichorous ;  the 
inflammatory  process  is  not  accompanied  by  plastic  results,  but  pus  forms 
rapidly  and  extensively  in  all  directions.  The  areolar  tissue  is  broken  up 
and  sloughs  ;  skin  is  undermined,  and  sloughs  too.  The  system  sympa- 
thises greatly.  At  first,  inflammatory  fever  exists  ;  often  intense.  But, 
on  the  occurrence  of  destructive  and  diffuse  suppuration,  a  change  is  made 
to  the  form  of  constitutional  irritation ;  of  a  still  more  alarming  character  ; 
probably  first  shewing  the  type  of  irritative  fever ;  then  that  of  hectic ; 
ultimately  that  of  prostration  and  collapse. 

But  the  disorder  and  its  effects  are  by  no  means  limited  to  the  tex- 
tures primarily  involved.  Suppose  the  case  to  be  both  intense  and 
neglected.  The  inflammatory  process  spreads,  by  contiguity  as  well  as 
continuity  ;  and  that  rapidly.  Fascia  is  involved,  and  subfascial  areolar 
tissue.  The  tension  wliich  results  from  this  is  greater  and  more  serious 
than  from  merely  subcutaneous  change ;  and  the  disease  is  proportion- 
ally aggravated.  Intermuscular  tissue  is  implicated,  and  muscles  are 
detached  by  its  disruption  ;  periosteum  inflames,  and  suppuration — stiU 
diffuse — takes  place  beneath  it  ;  bone  inflames  and  dies ;  joints  are 
opened  into,  inflame,  and  suppurate.  Diffuse  suppuration,  and  sloughing, 
having  at  length  more  or  less  involved  almost  every  texture  of  the  Hmb 
the  suffering  frame  may  demand  amputation  to  save  life  ;  or  death  may 
ensue,  ere  ever  an  opportunity  for  operation  occur.  Such  fatal  issues 
are  less  frequent  than  they  were  wont  to  be,  more  especially  since  the 
free  use  of  iron  in  the  system  has  been  combined  with  early  applica- 
tion of  steel  to  the  part ;  but  stiff  joints,  necrosed  or  carious  bones, 
withered  hmbs,  and  wasted  frames,  are  still  no  uncommon  results  of  iU- 
treated  plilcgmonous  erysipelas. 

The  constitutional  symptoms  which  may  attend  on  this  grave  malady 
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are  of  three  kinds.  1.  Of  a  bilious  character,  as  in  most  examples  of  the 
simple  form  ;  preceding  and  ushering  in  the  local  disorder.  2,  Inflam- 
matory fever,  during  the  rise  and  progress  of  the  inflammatory  process. 
3.  Constitutional  irritation ;  suppuration  having  formed,  and,  being 
diffuse,  advancing  rapidly  in  its  devtistating  progress. 

The  causes  are  similar  to  those  of  the  simple  form.  And  in  but  few 
cases  will  sinister  atmospheric  influence  be  found  wanting. 

Treatment. — This,  in  the  first  instance,  must  be  mainly  constitutional, 
as  in  the  simple  form.  Emetic,  purge,  antiphlogistic  regimen.  Were 
our  object  simply  to  overcome  an  intense  inflammatory  process,  hastemng 
on  to  dire  results,  we  should  bleed  always.  But  wo  know  that,  in  most 
cases,  the  asthenic  stage  is  both  early  and  serious — more  especially  when 
the  disease  is  of  an  epidemic  character  ;  and  tliat,  in  all  cases,  if  the 
process  be  not  arrested  in  its  very  rise,  diffuse  suppuration  is  inevitable, 
and  certainly  followed  by  constitutional  symptoms  tending  to  the  lowest 
type.  Only  at  the  very  commencement  of  the  case,  then — in  patients 
previously  robust,  and  when  the  symptoms  hitherto  have  indicated 
somewhat  at  least  of  the  sthenic  character — is  general  bleeding  advis- 
able. And  even  in  those  cases  in  which  it  is  expedient,  it  must  be 
practised  with  a  cautious  economy  of  the  "liquid  living  flesh;"  for,  as 
in  compound  fracture  and  other  severe  injuries  followed  by  inflammatory 
disease,  a  long  day  of  trial  to  the  system,  by  debilitating  causes,  may  be 
fast  and  surely  impending.  In  the  great  majority  of  cases,  it  is  expedi- 
ent to  give  iron  internally — early  and  freely. 

The  affected  part  is  placed  at  rest,  elevated,  and  with  its  muscles  re- 
laxed. At  fijst,  the  most  suitable  appKcation  is  hot  fomentation  ;  and  un- 
der this  the  inflammatory  process  may  resolve.  More  commonly,  however, 
it  advances  as  already  explained.  The  skin  is  tense,  and  the  subcutane- 
ous tissue  is  largely  occupied  with  inflammatory  product,  about  to  become 
pus.  This  is  the  crisis  for  action ;  a  period  both  early  and  brief  The 
inflammatory  product  must  be  j)ermitted  to  escape ;  and  loss  of  blood, 
considerable  and  direct,  is  necessary  to  arrest  the  advancing  process. 
Pimctures  evacuate  serum  readily  enough  ;  and  the  loss  of  blood  which 
they  occasion  is  sufficient  to  allay  an  inflammatory  process  of  no  great 
intensity.  They  are,  consequently,  very  suitable  in  simple  erysipelas ; 
but,  for  the  phlegmonous  form,  they  are  altogether  insufficient.  Here  punc- 
tures are  superseded  by  incisions  ;  the  lancet  by  the  scalpel  or  bistoury. 
Tlu'ough  the  incision  the  morbid  accumulation  in  the  tissues  drauis 
away ;  while  blood  is  drawn  rapidly,  and  in  sufficient  quantity  to  arrest 
the  local  disease.  And  the  inflammatory  product,  comparatively  slight, 
which  does  continue  for  a  time,  has  no  opportunity  to  lodge ;  but  at 
once  finds  a  ready  access  to  escape. 

This  is  the  true  time  for  incision.  Saving  disruption  and  sloughing 
of  subcutaneous  tissue,  danger  to  skin,  and  serious  disorder  of  system ; 
w^hile  the  system  is  yet  comparatively  recent,  and  just  in  the  act,  as  it 
were,  of  surmounting  its  suppurative  crisis  j  when  the  part  is  tense,  red, 
shining,  painful,  tlirobbing,  and  feels  like  braAvn.  At  a  subsequent 
period,  when  suppuration  has  occurred,  and  diffuse  purulent  formation 
begun,  incision  is  demanded  ;  with  equal,  or  even  greater  urgency,  But 
its  object  is  wholly  different.    Too  late  to  save  tissue,  and  prevent 
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I  disaster ;  in  time  only  to  mitigate,  and  perhaps  limit,  destruction  already 
done.  The  knife,  when  used  at  the  proper  time,  need  not  go  deeper 
than  the  subcutaneous  areolar  tissue ;  the  process  and  its  results  having, 
as  yet,  extended  no  fm-tlier.  But,  when  used  at  a  later  period — too  late 
to  prevent  mischief,  and  only  in  time  to  limit — it  must  generally  per- 
forate the  subjacent  fascia  as  well.  In  fact,  it  must  reach  all  the  occupied 
textures  ;  otherwise  it  might  almost  as  well  be  let  alone. 

The  treatment  of  phlegmonous  erysipelas  by  incision  may  be  said  to 
f  be  as  old  as  the  surgery  of  the  16th  century,  according  to  Prospero 
1  Alpini;  or  it  maybe  taken  even  as  far  back  as  Oribasius,  a.  d,  350. 
!  But  its  true  introduction  into  practice  is  comparatively  recent ;  by  the 
exertions  of  Mr.  Copland  Hutchison  and  others.     It  seems  a  severe 
remedy  ;  and  doubtless  so  it  is.    But  it  looks  more  cruel  than  it  really  is. 
\  The  wound  appears  both  vnde  and  deep  at  the  moment  of  infliction  ;  but, 
in  a  few  days,  sometimes  after  but  a  few  hours,  subsidence  of  the  swelling 
may  have  reduced  it  to  a  comparative  scratch.    And,  besides,  even  though 
it  were  altogether  as  severe  as  it  seems,  no  other  proceeding  vriU  prove 
equally  efficacious — in  the  advanced  form  of  the  disease ;   and  "  ad 
extremos  morhos,  extrema  remedial    There  can  be  hardly  any  question 
as  to  the  propriety  of  free  incision,  after  suppuration  has  occured ;  for 
there  is  no  other  means  of  sparing  both  part  and  system.    Some  are  not 
fuUy  persuaded  of  the  justice  and  expediency  of  the  practice,  at  the 
earlier  period ;  when  the  textures  are  only  occupied  by  fibrinous  serum, 
and  when  the  inflammatory  process  has  not  reached  its  crisis.    But  we 
think  that  due  consideration  of  the  indications  which  such  treatment  com- 
prises, and  of  the  paramount  importance  of  fulfilKng  such  indications,  is 
not  unlikely  to  reconcile  all  sceptics  to  the  seeming  cruelty. 

At  one  time,  also,  it  was  matter  of  dispute,  among  those  who  favoured 
the  practice  of  incision,  whether  the  wounds  should  be  long  or  short. 
Whether  the  knife  should  be  entered  at  the  upper  margin  of  the  afiected 
part,  and  carried  down  continuously  throughout  its  whole  extent,  however 
great  that  may  be  (Lawrence).    Or  whether  it  should  be  applied  only  to 
those  parts  most  implicated,  where  tension  and  pain  are  greatest,  and 
diffuse  suppuration  most  imminent.    Seldom,  if  ever,  is  the  whole  part 
equally  affected.    Some  points  of  the  surface — perhaps  the  greater  num- 
ber— may  shew  only  the  characters  of  simple  erysipelas,  or  little  more ; 
while  in  others  the  phlegmonous  signs  are  in  active  progress.    By  the 
latter  only  are  incisions  demanded.    Consequently,  we  find  that  common 
f;ense  and  common  practice  have  decided  in  favour  of  the  "  short  cut " 
system ;  and  no  longer,  as  has  been  well  observed  by  Professor  Cooper, 
are  yard-measures  required  for  ascertaining  the  extent  of  incisions  in  this 
disease.   To  enter  a  knife  over  the  great  trochanter,  and  withdraw  it  only 
when  it  has  reached  the  knee,  or  not  until  even  the  outer  ankle  has  been 
approached — as  has  been  done — is  to  inflict  a  very  serious  injury.  Much 
loss  of  blood,  shock  to  the  system,  and  protracted  suppuration  must 
follow.    And  this  triumvirate,  becoming  associated  with  the  exhausting 
•  fFects  of  the  natural  progress  of  the  disease,  is  not  unlikely  to  overpower 
the  system.    A  few  small  wounds,  implicating  only  those  portions  of  the 
texture  where  their  presence  is  essential,  are  not  only  much  less  serious 
as  an  additional  injury,  but  more  effectual  as  a  remedy. 
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The  liemorrliage  is  direct  and  copious ;  and  is  permitted  to  continue 
until  enough  shall  have  flowed  for  satisfactory  evacuation  of  tlie  part! 
And,  as  formerly  stated,  in  many  cases  the  loss  is  carried  a  step  further  *• 
so  as,  at  the  same  time,  to  afford  a  sedative  result  upon  the  system! 
Should  the  flow  threaten  to  prove  excessive,  the  part  is  elevated,  and 
pressure  temporarily  applied,  on  the  bleeding  point  or  points,  eitlier  by 
the  finger,  or  by  lint  and  bandage.  It  is  very  seldom  that  any  vessel  is 
wounded  of  sufficient  size,  or  activity,  to  require  a  ligature.  In  some 
cases,  when  we  have  hazardous  local  change,  mth  much  impairment  of 
general  power,  we  are  constrained  to  incise,  and  yet  very  loath  to  shed 
blood.  In  such  circumstances,  the  wound  will  be  as  limited  as  possible 
in  both  extent  and  depth  ;  and  temporary  pressure,  with  elevation  of  the 
part,  will  be  had  recourse  to,  almost  immediately  after  the  incising. 

After  bleeding  has  ceased,  pressure — if  employed — is  withdrawn; 
fomentation  is  resumed ;  and  during  the  intervals  of  fomentation,  a  light 
warm  poultice  is  applied.    The  wound  itself  suppurates  ;  and,  not  unfre- 
quently,  a  thin  ash-coloured  slough  coats  its  margins.    Eut  the  surround- 
ing areolar  tissue  retains  its  integrity ;  its  abnormal  Liquid  contents 
gradually  exude  ;  swelling  falls  rapidly ;  redness,  pain,  and  tension  all 
disappear.    This  resolutive  process  will  be  found  far  advanced,  in  the 
course  of  two  or  three  days ;  and  then  both  fomentation  and  poultice, 
but  especially  the  latter,  are  to  be  discontinued.    To  employ  them  longer, 
would  be  to  render  certain  the  occurrence  of  those  untoward  relaxing  and 
suppurative  results,  formerly  stated.     Fomentation  is  altogether  laid 
aside ;  and,  instead  of  poultice  to  the  whole  surface,  tepid  water-dressing 
is  applied  merely  to  the  wound  or  wounds  ;  changed  as  often  as  the 
discharge — at  first  usually  profuse — ^renders  necessary,  on  the  score  of 
cleanliness.  I 
To  the  general  surface,  early  support  by  uniform  bandaging  is  ex- 
pedient ;  for  like  reasons  as  in  the  simple  form,  but  more  urgently  de- 
manded.   At  first,  let  the  application  be  especially  gentle  ;  otherwise  the 
stimulus  may  reinduce  the  inflammatory  process.   And  in  those  neglected 
cases  in  which  suppuration  has  occurred,  areolar  tissue  has  sloughed, 
and  skin  has  been  to  some  extent  undermined,  caution  in  bandaging  is 
most  necessary  throughout ;  otherwise  injury  may  be  done  to  vessels 
more  or  less  isolated  by  the  destruction  which  has  raged  in  the  common 
textures  around.    At  the  same  time  that  local  support  becomes  expedient, 
so  does  support  of  the  system. 

The  wounds,  on  subsidence  of  the  general  swelling,  shrink  greatly 
in  their  dimensions  ;  and  as  both  part  and  system  recover  tone,  discharge 
is  diminished,  and  healthy  granulation  sets  in.  During  separation  of 
the  superficial  sloughs,  water- dressing  is  applied.  After  separation,  this 
is  more  or  less  medicated  ;  as  the  character  of  the  granulations  may  seem 
to  require.  Not  unfrequently,  there  is  a  tendency  to  exuberance  of 
granulation ;  delaying  the  cure,  and  producing  an  unseemly  bulging 
cicatrix,  when  that  is  at  length  obtained.  This  is  best  obviated  by  the 
early  adoption,  and  due  maintenance,  of  well-arranged  pressure. 

Erysipelas  has  been  thought  contagious  ;  and  more  especially  the 
phlegmonous  form.  On  tliis  siibject,  however,  opinion  is  found  to  vary. 
And,  during  the  unsettled  state  of  the  theoretical  question,  it  is  well  to 
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keep  on  the  safe  side  in  practice ;  by  treating  the  disease,  especially  in 
hospital,  with  every  precaution  against  communication. 

Not  unfrequently,  it  is  complicated  with  other  maladies ;  also  of  a 
serious  nature.  Plilebitis  and  angeioleucitis  own  the  same  predisposing 
and  exciting  causes  ;  the  predisposing  being  constitutional  disorder  of  a 
gastric  character,  sinister  atmospheric  influence,  or  both  ;  the  exciting — 

;  wounds,  and  other  mechanical  injuries,  more  especially  when  treated  un- 

I  skilfully. 

Subcutaneom  Erysipelas,  or  "  Wliite  Rose." 

The  peculiarities  of  this  form  are  : — ^the  subcutaneous  areolar  tis- 
sue is  the  primary  seat  of  the  inflammatory  process,  and  often  the  skin 
j  remains  throughout  entirely  unaffected ;  the  effusion  is  serous,  the  pro- 
'  cess  tending  to  remain  in  the  first  stage ;  there  is  no  great  tendency  to 
tension ;  heat  and  smarting  may  be  considerable,  with  tenderness  to  the 
i  touch,  and  a  considerable  portion  of  the  surface  may  be  involved ;  yet 
j  the  sympathetic  fever  is  usually  slight  and  manageable  under  very  simple 
I  means.    The  surface  is  pale,  though  hot,  and  pits  on  pressure.  The 
'  most  ordinary  site  is  the  forehead.    The  attack  may  follow  a  blow  or 
!  other  injury,  or  occur  spontaneously.    Its  natural  progress  is  towards  a 
favourable  issue ;  the  swelling,  heat,  and  pain  lessening  after  a  day  or 
two ;  slight  feverishness  proportionally  declining ;  and,  within  a  week 
i  or  less,  both  part  and  system  shaking  themselves  altogether  free  of  the 
disorder,  restoration  is  complete. 

Treatment  is  simple.  Fomentation  for  a  day  or  two  ;  rest ;  gentle 
aperients  ;  cautious  diet  j  and  the  sustained  internal  use  of  iron. 


Varieties  of  Erysipelas. 

CEdematous  Erysipelas. — This  implies  a  low  grade  of  the  inflam- 
matory process,  in  a  weak  system,  mainly  involving  the  subcutaneous 
areolar  tissue.  Swelling  is  great,  but  gradual ;  soft ;  and  pitting,  deeply 
and  durably,  on  pressure.  There  is  no  tension,  and  little  heat  or  pain ; 
itching,  rather,  is  complained  of,  and  the  redness  is  of  a  pale  hue.  The 
extremities,  especially  the  lower,  are  the  parts  most  frequently  affected. 
Constitutional  symptoms  are  but  sHght.  There  is  obvious  derangement 
of  health;  more  of  the  asthenic  than  of  the  sthenic  character;  yet 
scarcely  referrible  to  any  peculiar  type. 

Treatment — Punctures  are  advisable ;  but  they  need  be  few  in  num- 
ber. Their  main  use  is  to  drain  off  the  serum.  For  a  day,  or  so, 
fomentation  is  employed ;  and  then  uniform  bandaging  is  had  recourse  to 
--at  an  earlier  period,  and  more  perseveringly  maintained,  than  in  any 
other  form  of  erysipelas.  There  is  little  risk  of  reinducing  the  inflamma- 
tory process  ;  and  stimulation  of  absorption  is  the  paramount  indication. 
At  the  same  time,  diuretics  will  probably  be  expedient;  and  iron  is 
treely  given  from  the  first.  General  disorder  of  secretion  may  require 
alteratives.  Withal,  a  tonic  system  of  treatment  is  to  be  maintained  ; 
and  sometimes  it  requires  to  be  rather  actively  pui>sued. 

BiUons  Erysipelas.—This  term  is  appUed  to  tliose  cases  of  Erysipelas 
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in  which  tho  symptoms  of  "biliary  derangement  not  only  precede  local 
change,  in  a  marlced  form ;  but  are,  througliout  tho  whole  progress  of 
the  case,  of  a  very  prominent  character.  Either  simple  or  phlegmonous 
erysipelas  may  be  so  characterized ;  but  the  former  by  far  the  more  fre- 
quently. In  truth,  the  local  disease  is  usually  slight ;  seldom  reaching 
suppuration  ;  and  the  constitutional  symptoms  also  partake  in  but  a 
slight  degree  of  the  inflammatory  tyi^e.  The  more  prominent  general 
symptoms  are ; — headache,  nausea,  bilious  vomiting,  pain  or  weight  at 
the  epigastrium,  thirst,  loathing  of  food,  eyes  and  face  suffused,  general 
hue  yelloAv,  sclerotics  especially  discoloured,  foul  dry  tongue,  and  a  bitter 
taste  in  the  mouth,  bowels  constipated,  urine  scanty,  and  depositing  a 
copious  turbid  sediment.  Locally,  the  ordinary  signs  of  the  inflammatory 
process  are  but  sKght ;  and  redness  is  almost  merged  in  the  prevailing 
yellow  discoloration  of  the  integument. 

Treatment  will  be  mainly  of  the  constitutional  kind  ;  emetics,  pur- 
gatives, alteratives,  diuretics,  and  diaphoretics,  as  circumstances  require ; 
and  on  these  the  practitioner  is  mainly  to  rely,  for  cure  of  the  local  as 
well  as  of  the  general  symptoms.  Iron  will  be  given  sparingly,  and 
secondarily,  if  at  all.  Treatment  of  the  part  is  but  a  secondary  matter, 
and  is  gentle,  in  proportion  to  the  disease  for  which  it  is  demanded; 
fomentation,  rest,  bandaging. 

Erratic  Erysipelas. — ^The  peculiarity  of  this  form  is  its  tendency  to 
shift  from  one  part  to  another.  Not  extending  merely,  and  occupying 
a  larger  space,  as  simple  erysipelas  does  ;  nor  leaving  one  part  suddenly, 
to  reappear  at  another,  somewhat  distant — as  any  form  of  the  disease  may 
do.  But  leaving  one  part  for  another ;  and  yet  maintaining  the  exten- 
sion continuous  and  unbroken.  The  inflammatory  process  is  invariabiy 
slight ;  often  little  more  than  a  mere  erythema.  Its  occurrence  is  almost 
uniformly  indicative  of  a  feeble  and  impaired  system.  The  constitutional 
symptoms  are  always  antecedent,  as  well  as  attendant  j  of  the  asthenic 
kind  ;  and  if  not  actually  typhoid,  tending  manifestly  to  that  character. 

Treatment,  accordingly,  has  little  to  do  with  the  affected  part. 
Fomentation  and  rest  suffice  for  that.  And  if  the  spreading  be  in  an 
unfavourable  direction,  as  towards  the  face  or  scalp,  it  may  be  diverted 
into  another  course,  by  the  use  of  nitrate  of  silver  as  a  hmiting  agent. 
Or  a  bHster  may  be  applied — to  concentrate  the  inflammatory  process. 
The  system  mainly  occupies  our  regard.  Alteratives,  tonics,  stimuli,  are 
given  as  required.  When  sinking  has  fairly  threatened,  turpentine,  given 
by  both  mouth  and  rectum,  will  be  found  an  excellent  remedy,  in  addi- 
tion to  the  ordinary  means  of  support. 

Periodic  Erysipelas. — By  this  term  is  understood  a  form  of  the 
disease,  characterized  by  frequency,  and  sometimes  by  accuracy,  of  return ; 
either  reverting  always  to  the  same  part,  or  selecting  a  variety  of  pai'ts 
for  its  seizure.  Sometimes  the  season  of  the  year,  sometimes  the  occur- 
rence of  menstrual  function,  seems  to  determine  the  period  of  return. 
The  case  is  usually  slight. 

Diu'ing  the  attack  local  treatment  need  be  but  gentle.  Our  object 
is  not  to  cut  short  the  disease,  but  only  to  smooth  its  course ;  and  the 
safety  of  texture  demands  no  energy  of  interference.  Repellents  are 
especially  reprehensible.    Iron  internally  is  specially  valuable,  availing 
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to  render  the  cure  both  speedy  and  permanent.  With  the  latter  ohject 
in  view,  it  is  often  advisahle  to  continue  its  use  for  some  time  after  all 
trace  of  the  attack  has  disappeared. 

It  is  diu'ing  the  intervals  of  attack,  and  when  invasion  is  expected 
 either  from  return  of  the  ordinary  time,  or  the  appearance  of  premoni- 
tory symptoms  —  that  treatment  will  prove  most  useful;  directed 
towards  removing  that  abnormal  state  of  system,  whether  constant  or 
periodic,  on  which  the  erysipelatous  affection  mainly  depends. 

Hospital  Erysijjelas. — This  term  is  often  applied  to  the  disease,  in  all 
its  forms,  as  occurring  in  hospital  practice  ;  the  patient  not  being  ad- 
mitted while  labom-ing  under  the  affection ;  but  having  been  seized  by 
it,  while  resident  within  the  institution  on  account  of  other  ailments. 
The  phlegmonous  form  is  most  common  under  such  circumstances.  And 
if  the  cases  prove  numerous,  either  the  disease  will  be  found  at  the  same 
time  prevalent  out  of  doors — by  reason  of  untoward  atmospheric  in- 
fluence ;  or  some  serious  fault  will  be  found  in  the  hospital  management, 
as  regards  ventilation,  dressing  of  sores,  and  bestowal  and  arrangement 
of  patients.  The  chief  peculiarity  of  hospital  erysipelas  is  that  an  espe- 
cially asthenic  type  prevails ;  and  that,  consequently,  as  a  general  prac- 
tice, energetic,  spoliative,  and  depressing  antiphlogistics  are  not  advisable 
iu  the  treatment. 

Our  attention  is  to  be  chiefly  directed  towards  prophylaxis.  The 
number  of  patients,  in  one  ward,  should  be  few ;  and  those  with  foul 
running  sores  should  be  carefully  segregated.  Sores  should  be  dressed 
lightly,  and  simply ;  avoiding  all  stimulating,  acrid  applications,  lest 
undue  excitement  follow,  and  the  spreading  or  erysipelatous  character 
supervene.  JSTo  sponges  should  be  permitted  to  appear  within  the  wards  ; 
and  every  possible  means  should  be  taken,  to  avoid  community  of  dress- 
ing, and  contamination  of  sores.  Dressing  is  to  be  renewed,  as  often  as 
cleanliness  demands.  Not  unnecessarily ;  lest  the  sore  resent,  and  in- 
flame. Not  too  seldom ;  otherwise  pus  accumulates  and  putrefies ;  not 
only  irritating  the  sore  and  its  vicinity,  but  polluting  the  whole  atmo- 
sphere of  the  ward,  and  injuring  aU  its  occupants.  Ventilation,  and 
general  cleanliness  of  the  apartments  are  most  essential.  And,  as  for- 
merly stated,  it  is  well  to  use  all  precautions,  as  if  the  disease  were 
undoubtedly  contagious. 


HOSPITAL  GAISTGEElSnE  OE  HOSPITAL  SORE. 

This  was,  at  one  time,  a  scourge  of  hospitals,  both  in  civil  and  in  miK- 
tary  practice  ;  especially  in  the  latter.    But  since  both  the  treatment  of 
sores  and  the  management  of  hospitals  have  much  improved  of  late,  it  is 
'  f  comparatively  rare  occurrence.    And,  when  it  does  appear,  it  seldom 
mces  those  formidable  and  intractable  characters,  which  formerly  used 
carry  devastation  and  death. 
It  seems  to  have  been  known  and  described  by  the  old  writers,  as 
l;>tms,  Paulus,  and  Avicenna  ;  but  was  not  noticed,  prominently  and 
istmctly,  till  the  end  of  the  last  century,  and  beginning  of  tiie  present, 
ihen,  from  the  crowding  of  wounded  men  "in  hot,  dirty,  and  confined 
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apartments,  perhaps  after  long  and  rough  carriage,  with  bad  food,  mental 
depression,  and  insufficient  attention  to  dressing  and  cleanliness — foul 
degeneration  of  sores  became  not  uncommon.  And  Hospital  gangrene 
came  forth  in  all  its  virulence  ;  as  the  graphic  pages  of  Hennen,  Black- 
adder,  and  Boggie,  sufficiently  testify. 

At  present  it  makes  its  appearance,  occasionally,  in  the  Surgical 
Hospital  of  this  city ;  in  a  slight  form.  In  truth,  we  believe  that  few 
Hospitals  grow  old  without  contracting  a  tendency  to  the  generation  of 
this  trouble,  more  or  less ;  and  that  no  Hospital,  unless  thoroughly  ven- 
tilated at  all  times,  and  thorouglxly  cleaned  and  purified  very  frequently, 
can  ever  expect  to  remain  altogether  free  from  it,  more  particularly  at 
unhealthy  seasons  of  the  year. 

The  disease  is  an  example  of  Sloughing-phagedjena.  It  may  be  pro- 
duced by  direct  contact ;  or,  more  indirectly,  by  infection.  Or  it  may 
occur  independently  of  either ;  from  crowding,  evil  dressing,  bad  venti- 
lation, and  otherwise  noxious  atmospheric  influence.  Mercurialism  is 
also  favourable  to  its  accession.  It  may  attack  a  wound  already  existing, 
or  appear  in  a  part  previously  sound  and  whole. 

On  an  unbroken  surface,  the  first  appearance  is  usually  either  a 
pustule  or  vesicle;  small,  dark,  and  accompanied  with  sharp  stinging 
pain.  On  giving  way  of  the  cuticle,  a  slough  is  formed,  and  this  con- 
tinues to  extend  in  both  surface  and  depth.  After  a  time,  the  slough 
begins  to  separate  but  without  arrest  of  destruction  in  the  part ;  this 
being  contmued  by  acute  phagedasna,  often  "svith  greater  and  more  unre- 
mitting pain  than  before.  Then  sloughing  appears.  And  so  the  work 
of  local  death  advances  ;  invariably  accompanied  with  profuse,  foetid,  and 
thin  discharge.  Sometimes  the  progress  is  so  rapid,  as  to  cover  a  large 
space  within  a  few  hours  ;  in  other  cases,  the  advance  is  reckoned  more 
conveniently  by  days.  The  ulcerous  cavity  is  generally  of  a  circular 
form ;  as  if  scooped  out  by  an  instrument.  The  edges  are  jagged, 
everted,  and  well  defined ;  often  studded  with  red  points  of  a  pecuhar 
appearance.  The  lymphatic  glands  are  apt  to  become  affected,  at  an 
early  period ;  they  enlarge,  suppurate,  and  open  ;  and  the  ulcer  is  prone 
to  assume  the  same  condition  as  the  original  sore.  The  surroxmding 
parts  are  swoln,  red,  tense,  painful,  and  of  a  dark  livid  hue.  And  tliia 
inflammatory  process  is  apt  not  to  remain  limited,  as  a  mere  antecedent 
to  local  death  ;  but  to  spread,  adding  the  serious  complication  of  erysi- 
pelas to  the  original  malady.  Thus  hospital-erysipelas  and  hospital-sore 
may  be  found  to  co-exist. 

"When  a  wound  is  attacked — as  is  most  frequently  the  mode  of 
accession — pain  becomes  very  acute — the  patient  complaining  as  if  stung 
there  by  an  insect.  Discharge  is  diminished ;  or  may  be,  for  a  time, 
altogether  arrested.  Then  the  granulating  surface  rapidly  changes, 
assuming  a  dirty  white  colour;  and  sometimes  becoming  spongily 
elevated  and  crepitant,  by  air,  the  product  of  putrescence.  The  sur- 
rounding skin  swells,  and  is  of  a  purplish  hue.  Slough  forms,  eitlier  in 
one  continuous  mass,  or  in  detached  portions.  The  dead  matter  begins 
to  separate,  but  not  by  a  healthy  process ;  the  edges  harden,  become 
everted,  remain  of  a  dirty  wMte  appearance,  and  pour  out  much  foetid 
discharge — very  diff'erent  from  the  healthy  pus  which  escaped  but  n  few 
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houi-s  before  :  and  now  the  chiu-acteristic  fluidity  becomes  fully  established. 
Sometimes  the  body  of  the  sore  has  not  the  grey  or  whitish  colour,  wliich 
usually  obtains,  but  is  dark  from  the  beginning ;  the  sloughing  parts 
being  infiltrated  and  mixed  up  with  putrid  extravasation.  The  degene- 
ration generally  conimences  at  the  edges,  but  rapidly  invests  the  whole ; 
and  the  progi-ess  of  the  malady  is  also  chiefly  marginal. 

The  constitutional  symptoms,  in  whatever  way  the  local  affection 
may  have  begun,  are  invariably  formidable — constitutional  irritation, 
typhus  fever,  and  tendency  to  collapse.  As  in  erysipelas,  they  sometimes 
precede  and  usher  in  the  local  change  ;  sometimes  they  are  only  conse- 
cutive and  attendant.  When  antecedent,  they  are  always  aggravated  by 
the  occurrence  and  extension  of  the  local  disorder ;  an  event  not  invari- 
able in  erysipelas.  In  some  very  few  cases,  when  the  patient  was  just 
before  robust  and  in  rude  health,  and  has  suffered  by  direct  contagion, 
the  introductory  constitutional  symptoms  may  be  of  the  inflammatory 
type ;  but,  even  then,  these  will  be  very  transient,  and  soon  become 
merged  in  irritation.  More  frequently,  the  commencement  is  with 
irritative  fever ;  this  glides  into  the  confirmed  typhus,  and  sinking 
follows. 

Along  with  corporeal  depression  comes  mental  despondency — "  The 
bravest  soldier  betrayed  a  sjrmptom  which,  in  those  of  less  strength  of 
mind,  formed  a  striking  feature  in  every  stage  of  the  disease ;  namely, 
the  greatest  imaginable  impatience  of  pain,  and  depression  of  spirits. 
Those  who  had  borne  amputation  without  a  groan,  shrunk  at  the  washing 
3f  their  sores,  and  shuddered  at  the  sight  of  a  dead  comrade,  or  even  on 
hearing  the  report  of  his  death  ;  instantly  predicting  their  own  dissolu- 
tion, and  sinldng  into  sullen  despair."* 

No  texture  is  proof  against  the  ravages  of  this  disease.  The  arterial 
resists  longest,  but  in  the  end  gives  way  ;  and  hemorrhage  ensues.  For 
there  is  not,  as  in  ordinary  gangrene,  more  especially  when  of  the 
shronic  kind,  the  solidifying  of  arterial  contents,  with  occlusion  of  the 
panal  up  to  the  nearest  collateral  branch.  Death  of  the  part  being 
fapid,  the  slough  is  peculiarly  humid  and  soft.     Cii'culation,  though 

feeble,  goes  on  till  sphacelus  is  complete ;  and,  besides,  it  is  probable 
hat  the  blood's  power  of  coagulation  has  been  much  impaired,  as  happens 
n  other  examples  of  poisoning  of  the  system. 

This  bleeding  may  "be  favourable,  as  formerly  stated,  if  only  to 
uch  an  extent  as  to  affect  the  part ;  resolving  the  inflammatory  process 
yhich  precedes  and  leads  to  the  local  death.  More  frequently,  it  is 
)rofase  and  prejudicial;  increasing  the  prostration,  and  hastening  the 
atal  issue.     "  The  third  and  last  stage  was  now  fast  approacliing. 

surface  of  the  sore  was  constantly  covered  with  a  bloody  oozing ; 
nd,  on  lifting  up  the  edge  of  the  flabby  slough,  the  probe  was  tinged 
nth  dark-coloured  grumous  blood,  with  wliich  also  its  track  became 
^mediately  filled.  Eepeated  and  copious  venous  bleedings  now  came 
n,  which  rapidly  sank  the  patient;  the  sloughs,  whether  falling  off 
pontaneously,  or  detached  by  art,  were  quickly  succeeded  by  others,  and 
iscovered  on  their  removal  small  thickly- studded  specks  of  arterial 
'loofL    At  length  an  artery  sprung,  which,  in  the  attempt  to  secure  it, 

•  Hennen's  Military  Siirgory.  p.  219. 
S 


258 


BOIL. 


most  probably  burst  under  the  ligature  ;  the  tourniquet  or  other  pressure 
was  now  applied,  but  in  vain ;  for  while  it  checked  the  bleeding,  it  ac- 
celerated the  death  of  the  limb,  ■\vhich  became  frightfully  swelled  and 
horribly  fetid.  Incessant  retchings  soon  came  on,  and  with  coma,  in- 
voluntary stools  and  hiccup,  closed  the  scene."  * 

Or,  instead  of  advancing  to  a  fatal  issue,  recovery  may  take  place. 
In  this  country,  and  at  the  present  day,  this  is  the  general  rule,  under 
proper  management ;  death,  and  even  much  local  destruction,  forraing 
the  exception.  Constitutional  disorder  gradually  abates  ;  pain  dimi- 
nishes ;  and  the  inflammatory  process  producing  gangrene  is  succeeded 
by  that  which  is  the  herald  of  arrest.  Slouglis  separate  ;  and  are  neither 
renewed,  nor  supplanted  by  phagedtena.  Discharge  becomes  less  copious, 
thin,  and  fetid ;  more  purulent,  and  laudable.  Granulation  and  repair 
are  established.  But  such  amendment  is  not  to  be  reposed  in  imphcitly. 
Anxious  care  is  yet  requisite  ;  for  relapse  is  by  no  means  mrfrequent. 

Treatment. — As  in  hospital  erysipelas,  prevention  is  our  chief  object ; 
and  is  to  be  obtained  by  similar  means.  When  the  disease  has  occurred, 
the  treatment  is  of  that  kind  formerly  recommended  for  sloughing 
phagedsena  in  general.  Locally,  escharotics,  efficiently  applied,  and 
repeated  if  necessary,  followed  by  poulticing  or  water-dressing,  untO 
sloughs  separate,  and  healthy  granulations  appear.  Constitutionally, 
gentle  yet  effectual  unloading  of  the  primte  vise  ;  calmatives  ;  anodynes ; 
if  need  be,  stimuli.  Bleeding,  or  other  powerful  antiphlogistic  remedies, 
are  never  warrantable ;  and  mercury  is  to  be  avoided,  as  a  poison.  On 
arrest  of  the  local  disease,  the  constitutional  disorder  often  voluntarily 
subsides.    The  chlorurets  of  lime  or  soda  correct  foetor. 

» 

FUEUNCULUS,  OE  BOIL. 

This  is  a  limited  inflammatory  process,  always  of  the  sthenic  type, 
affecting  a  small  portion  of  skin,  which  may  or  may  not  be  connected 
with  a  sebaceous  or  hair  folHcle.  The  cutaneous  texture  becomes  enor- 
mously thickened,  and  while  some  of  the  results  of  the  rapid  cell  multi- 
plication die,  and  form  a  central  core,  this  is  accompanied  and  surrounded 
by  laudable  suppuration.  It  is  not  a  mere  pimple.  For  that  is  hut 
suppuration  of  the  interior  of  an  obstructed  sebaceous  follicle.  Ifor  is 
the  term  to  be  regarded  as  synonymous  with  carbimcle.  For  that  consists 
structurally  rather  of  a  congeries  of  boils,  is  more  extensive  originally, 
liable  to  spread,  and  attended,  both  generally  and  locally  by  asthenic 
symptoms  throughout ;  sometimes,  nay  frequently,  bringing  life  iiit*^ 
serious  peril.  Whereas,  the  boil  is  not  only  sthenic  in  itself,  but  often 
rather  indicative  of  a  robust  and  plethoric  system.  At  all  events,  the 
attendant  constitutional  disorder  partakes,  more  or  less,  of  the  true  in- 
flammatory type  ;  and  requires  to  be  treated  accordingly. 

The  affection  is  most  frequent  in  the  young  ai-jd  middle  aged ;  and 
in  those  who,  eating  freely,  are  liable  to  stomachic  and  hepatic  derange- 
ments. The  most  common  site  is  where  the  skin  is  thickest,  and  per- 
haps most  removed  from  ablution ;  on  the  back,  shoulders,  hips,  back  of 
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tlie  neck,  and  thighs.  At  the  same  time,  the  face  is  no  stranger  to  boils. 
There,  as  elsewhere,  they  seldom  occur  singly. 

The  swelling  is  of  a  conical  shape  ;  its  apex  yellow  ;  its  base  hard, 
red,  and  exquisitely  painful.  The  pus  is  superficial ;  the  core  is  at 
the  base.  If  left  to  itself,  the  boil  bursts  at  the  apex ;  and  the  matter 
escapes  by  a  single  aperture.  Sometimes  this  is  sufficient  to  permit  a 
fi-ee  passage  to  the  core,  when  loose  ;  more  frequently,  it  is  insufficient 
for  this  purpose.  On  purulent  discharge  taking  place,  the  pain,  heat, 
and  surrounding  swelling  usually  abate.  But  subsidence  is  not  complete, 
until  slough,  as  well  as  matter,  has  been  extruded ;  the  former,  so  long 
as  retained,  acting  the  part  of  a  foreign  body,  and  maintaining  inflam- 
matory disorder. 

The  predisposing  cause  is  derangement  of  the  primes  vite,  and  con- 
sequently of  secretion  in  general.  The  exciting  may  be.  some  direct 
stimulus  of  the  part ;  as  by  a  prick,  scratch,  or  evulsion  of  hair.  Not 
unfrequently,  no  exciting  cause  exists ;  the  predisposing,  alone,  is  suffi- 
cient. 

Treatment. — ^During  the  nascent  condition  of  the  inflammatory  pro- 
cess, fomentation  is  used  ;  with  water- dressing,  or  poultice.  In  cases  of 
pecuhar  irritability  and  suffering,  relief  may  be  obtained  by  free  incision, 
at  the  outset,  so  as  thoroughly  to  relieve  tension. 

On  suppuration  having  occurred,  an  incision  is  made  in  the  apex ; 
sufficient  to  ensure  discharge,  not  only  of  the  pus,  but  of  the  slough  also. 
If  an  opening  already  exist,  it  is  dilated ;  for  the  Hke  piu'pose.  The 
part  is  kept  at  rest ;  and,  after  ejection  of  the  core,  the  granulating 
wound  is  dressed  in  the  ordinary  way.  Constitutional  treatment — not 
the  least  important — consists  of  pm^gatives,  followed  by  alteratives ;  to 
cleanse  and  rectify  the  primse  vise.  And  somewhat  of  the  antiphlogistic 
regimen  should  be  enjoined  throughout  the  whole  process  of  cure.  To 
prevent  relapse,  experience  speaks  in  favour  of  two  very  opposite  reme- 
dies ;  alkalies,  and  mineral  acids.  The  ordinary  gastric  indications  will 
determine  which  class  of  remedies  is  the  more  suitable. 


ANTHEAX,  OE  CAEBUNCLE. 

This  is  more  extensive,  and,  consisting  as  it  were  of  a  congeries  of 
Ijoils,  is  altogether  more  important,  than  the  preceding.    The  inflamma- 
tory process  is  acute  in  its  seizure  and  progress,  but  speedily  attended  by 
symptoms  indicative  of  grave  constitutional  depression,  and  a  tendency 
to  slougliing  and  destruction  of  tissue.    The  aff'ection  is  not  prone  to 
pread  rapidly  as  in  phlegmonous  erysipelas,  and  possesses  this  further 
fference,  that  in  carbuncle  the  skin  seems  to  be  primarily  and  chiefly 
itected.    The  cutis  becomes  enormously  thickened  by  the  accumulation 
'  t  mflammatory  product  among  its  textures,  whereby  it  is  not  only 
qjanded  in  bulk,  but  becomes  brawny  to  the  touch.    A  section,  in  the 
'  'jrly  stage,  displays  the  skin,  so  altered,  studded  with  a  number  of  pea- 
I Ike  yellow  masses,  which,  towards  the  centre  and  surface  of  the  affected 
iprtion  of  skm,  are  larger  and  softer  ;  constituting,  when  completely  con- 
'I'lent,  a  carbuncular  abscess.    When  the  loaded  cutis  is  left  to  itself, 
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it  suppurates  and  slouglis ;  not  in  mass,  but  in  detached  portions ;  and 
as  those  separate,  apertures  are  formed  on  the  sur&ce  through  which 
unwholesome  pus,  with  debris  of  structure,  is  discliarged.  Secondiiily, 
the  subcutaneous  areolar  tissue  may  be  involved,  and  is  then  prone  to 
run  into  sloughing. 

At  first  the  part  is  brightly  red,  tense,  and  burning ;  mth  a  peculiar 
sense  of  tightness  in  the  pain — corresponding  to  the  strain  on  the  cutis 
by  infarction  ;  afterwards  the  colour  becomes  more  dusky,  and  the  feeling 
rather  of  sponginess  than  of  tension — except  at  the  margins,  where  ten- 
sion still  remains.    Pressure  is  intolerable. 

The  swelling  is  flat,  when  compared  with  that  of  furunculus  or  of  an 
ordinary  abscess  ;  and  instead  of  central  pointing,  enlargement  and 
extension  are  towards  the  circumference. 

Carbuncle  is  usually  found  in  the  same  situations  as  furunculus  ;  but, 
unlike  it,  is  generally  solitary.  It  may  vary  in  size,  from  a  prune  to 
a  soup  plate.    Progress  is  slow  when  compared  Avith  that  of  erysipelas ; 


Fig.  103. 


and  ordinarily  limited  to  the  surface.  But,  sometimes,  when  suitable 
treatment  has  been  omitted,  the  deeper  parts  are  also  involved  ;  so  as  to 
expose  cavities,  canals,  and  bones. 

The  disease  most  commonly  occurs  in  patients  of  middle  age,  or 
further  advanced  in  life ;  and  especially  in  those  who  have  indulged, 
freely  and  habitually,  in  the  pleasures  of  the  table.  It  is  not  conta- 
gious. Not  unfrequently  the  urine,  on  being  tested,  is  found  saccharine. 
The  constitutional  symptoms  invariably  precede.  They  are  usually 
asthenic  throughout ;  at  first  of  a  simply  febrile  and  bilious  character ; 
but  as  the  inflammatory  tension  and  sloughing  increase,  tending  rapidly 
towards  prostration — more  especially  in  the  old  and  feeble — "with  hiccup, 
cadaverous  countenance,  small  pulse,  deluium  and  coma. 

Fig.  103.  A  common  seat  of  carbuncle  .shewn  ;  in  the  one  case  occult  ;  in 
other  open,  exposing  the  sloughing  tissue. 
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In  tlie  milder  cases,  sloughing  may  be  prevented  by  suitable  treat- 
ment. Wlien  this  has  not  been  employed  early  enough,  the  sloughs 
separate  after  a  time  and  are  discharged  ;  healing  advances  more  or  less 
rapidly,  with  marked  contraction ;  the  constitutional  symptoms  propor- 
tionally subside;  and  t]\o  patient  recovers,  with  a  puckered  cicatrix, 
shewing  more  or  less  loss  of  substance  in  the  cutaneous  and  even  in  the 
subcutaneous  tissues. 

Treatment. — This  consists  of  free  and  early  incision  usually  of  the 
crucial  form,  throughout  the  whole  extent  of  the  diseased  mass,  making 
sure  that  the  knife  penetrates,  at  each  extremity  of  the  wound,  not  only 
tlie  actually  carbunculous  part,  but  a  margin  of  sound  skin  too ;  so  as 
certainly  to  relieve  tension.  If  done  early,  this  has  as  its  aim  the  pre- 
vention of  sloughing  altogether,  or  at  least  its  reduction  to  a  minimum. 
Pain  and  the  sense  of  tightness  are  immediately  relieved  ;  arid  the  disease, 
arrested  in  its  liigher  range,  begins  to  resolve  by  suppuration.  Should 
one  crucial  incision  not  prove  sufficient,  as  is  the  case  in  large  carbuncles, 
others  should  be  made,  where  the  tension  continues  and  the  disease  is 
unchecked.    Poultice  is  applied  for  a  few  days ;  then  water-dressing. 

When  slougliing  has  occurred  to  some  extent,  as  shewn  by  the  boggy 
fenestrated  state  of  the  skin,  the  treatment  is  still  the  same — incision 
and  poultice.  But  the  cure  will  not  be  so  rapid  or  complete ;  and  the 
cicatrix,  tardily  come,  will  shew  loss  of  substance  in  all  the  textures 
aifected. 

In  the  more  advanced  and  severe  cases,  when  sloughing  is  great,  and 
the  constitutional  symptoms  formidable — more  especially  in  the  aged — 
something  more  is  required.  The  bistoury  should  be  followed  by  the 
potassa  fusa,  which  is  thrust  freely  into  the  diseased  mass.  By  it,  the 
dying  parts  are  at  once  converted  into  a  dead  eschar ;  Jiealthy  separation 
is  accelerated ;  and  injury  of  the  system,  from  absorption  of  the  delete- 
rious products  of  humid  putrescence,  is  almost  at  once  arrested.  And, 
further  to  ensure  fulfilment  of  the  last  indication,  the  slough,  as  it  loosens, 
is  to  be  carefully  removed ;  by  knife  or  scissors.  The  practice  seems 
severe ;  but  no  other  will  prove,  in  all  respects,  successful.  And  the 
more  advanced  the  case,  the  greater  the  necessity  for  its  adoption.  Less 
pain  is  occasioned  than  might  be  supposed ;  the  greater  part  of  the  cau- 
terized tissues  being  already  in  a  gangrenous  state. 

Constitutional  treatment  is  never  thoroughly  antiphlogistic.  At  the 
commencement,  evacuants  are  often  necessary.  For  the  stomach  and 
bowels — an  emetic  and  purgation.  For  the  liver — podophyUin.  Then, 
occasional  alteratives  ;  perhaps,  the  hydrargyrum  c.  creta.  The  diet  of 
the  patient  should  consist  of  nutritious  but  non-stimulant  food ;  bread 
and  niilk,  beef-tea,  and  such  like,  until  the  local  inflammatory  symptoms 
begin  to  abate.  Tonics  and  stimuli  are  not  required  at  the  first ;  but 
when  the  inflammatory  symptoms  are  past,  and  a  typhoid  condition  is 
imminent  or  actually  present,  bark,  wine,  ammonia,  brandy,  turpentine 
enemata,  must  be  given,  according  to  the  features  and  exigencies  of  the 
case.  So  long  as  the  power  of  swallowing  remains,  remedies  are  to 
be  perseveringly  administered ;  for,  provided  suitable  local  treatment 
nave  been  practised,  patients  often  rally  completely,  even  though  previ- 
ously in  extremis. 
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ENTOZOA  WHICH  AFFECT  THE  INTEGUMENT. 

In  the  West  Indies,  a  small  insect,  tlie  Cliirjoe  {Pulex  penetram), 
lodges  in  the  subcutaneous  tissues  of  the  foot,  and  hreeds  there,  causing 
great  itching  of  the  jDurt ;  and  forming  a  small  cyst,  which  enlarges  into 
a  swelling  about  the  size  of  a  pea.  Treatment  consists  in  extraction  of 
the  cyst,  entire  ;  otherwise,  troublesome  suppuration  is  apt  to  ensue.  To 
ensure  thorough  extirpation,  the  use  of  an  escharotic  may  sometimes  be 
expedient. 

In  China,  India,  Africa,  and  other  hot  climates,  the  Guinea  worm 
{Draounculas,  or  Filaria  mecUnensis)  troubles  mankind  ;  lodging,  Uke 
the  other,  in  the  subcutaneous  tissues  ;  having  probably  penetrated  the 
skin  when  small.  As  it  grows,  a  painful  and  itchy  swelling  forms ; 
sometimes  corded ;  sometimes  like  a  varicose  vein ;  sometimes  more 
diffuse,  like  an  abscess.  Ultimately  suppuration  takes  place,  the  skin 
gives  way,  the  animal  is  partially  exposed,  and  a  painful  festering  sore 
remains.  While  the  creature  is  merely  enlarging  in  bulk,  the  disturb- 
ance it  occasions  may  be  but  slight ;  but  when  the  period  of  reproduction 
arrives,  it  seeks  to  perforate  the  skin,  and  causes  furunculous  disorder. 
If  injured  then,  a  milky  fluid  is  found  to  exude  from  it,  which,  imder 
the  microscope,  shews  myriads  of  young  worms.  So  long  as  the  animal 
retains  its  lodging,  the  inflammatory  process  continues ;  and  may  become 
serious  by  intensity  and  diffusion.  To  prevent  this,  and  obtain  healing, 
it  is  necessary  to  extract  the  worm ;  not  at  once,  but  gradually.  A  por- 
tion, having  been  exposed,  is  attached  to  a  small  roll  of  j)laster,  or  other 
suitable  substance ;  and  by  gradually  winding  it  on  this  roller,  day  by 
day,  the  creature  is  removed  entire.  An  attempt  at  immediate  extrusion 
is  sure  to  fail ;  the  worm  breaking  short,  growing  again,  and  reproducing 
the  inflammatory  evils. 

TUMOUES  OE  THE  INTEGUMENT. 

Warts  are  of  two  great  classes ;  Simple  and  Mahgnant.  The  simple 
are  considered  to  be  prolongations  of  the  papillae,  changed  somewhat  in 
structure  as  well  as  hypertropliied ;  sometimes  flat  and  diflfused ;  some- 
times prominent,  and  cylindrical  in  form.  When  situate  on  the  outer 
part  of  the  body,  the  investing  cuticle  is  thick,  rough,  and  dry.  On  the 
inner  part  of  the  body,  and  more  especially  when  opposing  surfaces  are 
affected,  as  within  the  prepuce  and  vulva,  and  upon  the  thighs  and  nates, 
the  cuticle  is  thin  and  dehcate  ;  and  a  sero-purulent  discharge  is  exlialed. 

These  formations  may  again  be  divided  into  Common  and  Venereal. 
The  former  of  spontaneous  origin,  miconnected  with  any  apparent  cause ; 
usually  dry,  very  vascular,  sensitive,  sessile,  and  discrete.  The  latter 
dependent  on  the  pre-existence  of  some  form  of  venereal,  or,  it  may 
be,  simple  source  of  irritation  ;  humid,  usually  aggregate ;  sometimes  at- 
taining to  an  enormous  size,  and  situated  on  or  in  the  neighbourhood 
of  the  organs  of  generation.  / 

The  dry  variety  can  best  be  removed  by  scissors,  or  nitric  acid.  In 
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tlio  ciise  of  the  venereal  warts,  when  small,  little  vascular,  and  occurring 
singly,  or  scattered  over  the  surface,  their  destruction  may  he  effected  hy 
careful  attention  to  cleanliness,  keeping  the  parts  dry,  and  hy  the  applica- 
tion of  a  minor  caustic— such  as  sidphate  of  copper,  nitrate  of  silver, 
aromatic  vinegar,  a  solution  of  corrosive  suhlimato  ;  or  hy  the  use  of  a 
stimulant  astringent,  such  as  dessicated  sulphate  of  iron,  or  powder  of 
Savine.  Sometimes  the  repeated  dusting  of  the  surface  with  oxide  of 
zinc  may  sutiice.  If  the  form  of  the  wart  ho  in  aggregate  masses,  a 
more  summary  process  of  removal  may  he  employed,  hy  knife,  scissors, 
or  ligature.  The  large  venereal  warts  hleed  copiously  when  cut ;  but 
the  hemorrhage  can  easily  he  checked  hy  compresses  soaked  in  the  solu- 
tion of  the  perchloride  of  iron.  By  some  caustics  are  preferred.  Of 
these,  fluoric  acid,  monohydrated  sulphuric  acid,  a  magma  of  corrosive 
sublimate,  or  a  paste  of  the  chloride  of  zinc,  may  be  used. 


Fig.  104. 


Fi"-.  105. 


Warty  formations  are  frequently  of  a  malignant  kind  in  the  aged ; 
and  are  most  commonly  situated  on  the  face,  as  a  commencement  of 
Epithehoma.  The  wart  is  of  an  angry  and  irritable  character ;  and  soon 
degenerates  into  cancerous  ulceration.  The  remedy  is  removal  by  exci- 
sion of  the  wart,  along  with  the  whole  thickness  of  the  skin  from  which 
it  is  developed ;  and  this  should  be  effected  at  as  early  a  period  as 
possible. 


The  skin  is  liable  to  simple  Hyjjertrophy ;  extending  over  a  consider- 
able surface.  The  textiu:e  becomes  rough  and  open ;  the  rugae  and 
markings  are  large  and  broad ;  and  the  sebaceous  follicles  are  unusually 
distinct.  Pressure,  and  the  use  of  iodine,  suffice  at  least  to  arrest 
increase  of  growth ;  and  considerable  diminution  may  even  be  effected. 
Should  the  hulk  be  great,  and  prove  troublesome,  the  changed  texture 
may  be  removed  by  incision  ;  either  wholly  or  in  part.  Being  a  simple 
hypertrophy,  and  not  a  true  tumour,  partial  removal  does  not  entail 

Fig.  104.  Warts  on  the  penis. 

Fig.  105.  The  summit  of  a  papilla  from  an  epidermic  gi'owth,  the  result  of  a  burn. 
Each  papilla,  con.<ii.sted  externally  of  numerous  epidermic  scales  distinctly  nucleated, 
compressed  together.  Internally  it  was  composed  of  fibrous  vascular  tissue. — 
Bennktt. 
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reproduction.  Ligature  of  the  main  artery  of  the  hniL  has  also  Leeji 
resorted  to  in  such  cases. 

Hypertroi^hy  of  the  skin,  however,  is  more  frequently  associated  with 
a  similar  condition  of  the  subcutaneous  adipose  and  connective  tissues ; 
often  termed  Lipoma.  At  the  same  time,  there  is  much  discoloration  of 
the  skin  by  constant  passive  congestion.  To  this  morbid  condition  the 
integument  of  the  face,  especially  of  the  nose  and  cheeks,  is  subject. 
The  cure  is,  removal  by  careful  dissection ;  the  general  health  being  at 
the  same  time  attended  to.  Usually  there  is  great  necessity  for  altera- 
tives, and  regulation  of  diet. 

The  nsevus  and  erectile  tumour,  Epithelioma  and  Scirrhus,  are  often 
met  with  in  the  integument ;  amenable  to  the  ordinary  rules  of  treat- 
ment. And  the  encysted  tumours,  as  we  have  already  seen,  are  usually 
situated  immediately  beneath  the  surface. 
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AFFECTIONS  OF  THE  SEROUS  AND  MUCOUS  MEMBEANES. 

These  belong  rather  to  the  department  of  the  physician,  than  to  that  of 
the  surgeon ;  still  it  is  necessary  to  notice  them  shortly  here,  surgery 
being  not  nnacquaiated  with  both  their  immediate  and  their  remote 
consequences. 

TJie  Injiammatory  Process  affecting  Serous  Membrane. 

Serous  membranes  are  especially  liable  to  assume  the  inflammatory 
process ;  with  or  without  a  direct  exciting  cause.  ITie  process  varies, 
according  to  circumstances,  in  its  kind  and  degree ;  and,  as  it  varies, 
so  do  the  results.  Under  all  circumstances,  it  is  apt  to  spread  widely 
and  rapidly,  by  continuity ;  and  in  all  acute  cases  the  constitutional 
symptoms  are  severe.    Usually,  also,  much  local  pain  attends. 

At  first,  the  natural  secretion  may  be  diminished,  or  arrested ;  after- 
wards it  becomes  more  profuse,  containing  fibrin,  and  also  a  greater 
proportion  of  albumen  than  is  usual.  The  balance  between  product  and 
absorption  may,  in  the  outset,  scarcely  be  overborne  ;  but  very  soon 
accumulation  is  begun,  and  advances ;  constituting  dropsy.  Such  accumu- 
lating fluid  departs  more  and  more  from  the  healthy  standard  ;  ultimately 
becoming  puriform,  and  often  containing  more  or  less  of  true  purulent 
admixture.  But  the  membrane  itself  undergoes  important  change ;  at 
first  injected  and  spongy,  afterwards  enlarged  and  roughened ;  and  often 
coated,  more  or  less  thickly,  with  plastic  product  which  becomes 
organized,  and  variously  modified  in  structure.  In  chronic  disease,  of  a 
mild  type,  simple  thickening  and  opacity  of  the  membrane  take  place, 
accompanied  with  more  or  less  accumulation  of  serosity  ;  as  is  frequently 
observed  in  the  arachnoid. 

By  the  serous  accumulation,  dropsy  is  produced ;  and  injurious  con- 
sequences may  ensue,  on  account  of  the  mere  bulk  of  the  efiusion ;  inde- 
pendently of  other  circumstances  attendant  on  the  morbid  process.  By 
the  plastic  formation,  opposing  surfaces  may  be  united  and  incorporated ; 
sometimes  producing  harm,  as  when  the  heart  adheres  to  its  pericardium, 
or  the  lung  to  the  pleura  costahs ;  sometimes,  however,  productive  of 
much  benefit,  as  when  the  bowels  so  cohere  on  their  serous  surfaces  as 
to  prevent  purulent  irruption,  or  faecal  extravasation,  into  the  general 
pentoneal  cavit3^  It  is  seldom  that  acute  dropsical  accumulation  occurs, 
without  plastic  change  in  the  membrane ;  it  is  not  uncommon,  however, 
for  agglutination  of  opposite  serous  surfaces  to  take  place,  even  extensively, 
with  but  little  accumulation  of  serum. 
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Wliile  the  serous  tissue  is  especially  liable  to  produce  abuormal 
product,  both  serous  and  plastic,  and  Avliile  also  the  formation  of  ]ius  is 
not  nncommon  in  connection  with  altered  membrane  and  dropsical 
accumulation,  the  higher  results  of  the  inflammatory  process — ulceration 
and  gangrene — are  fortunately  rare.  The  latter  is  seldom  observed 
unless  when  extending  on  a  large  scale,  and  in  an  acute  form,  from  other 
parts  ;  against  the  former,  serous  membranes  are  specially  endowed,  like 
all  fibrous  tissues. 

The  connection  of  diseases  of  the  serous  membranes  with  surgical 
practice  is  very  apparent,  in  relation  to  wounds  and  other  injuries  of  the 
head,  chest,  and  abdomen,  and  in  the  management  of  hydrothorax, 
empyema,  and  ascites.  The  treatment  of  acute  disease  is  conducted  on 
ordinary  antiphlogistic  principles. 

The  Inflammatory  Process  affecting  Mucous  Membrane. 

The  mucous  is  liable  to  inflammatory  change,  perhaps  still  more  fre- 
quently than  the  serous  membrane.    The  results  are  more  various. 

Simply  inflaming,  the  membrane  is  congested  and  swoln ;  at  first 
dry,  afterwards  pouring  out  an  increased  and  vitiated  secretion.  The 
submucous  areolar  tissue  is  occupied  by  serous  or  fibrinous  product; 
and,  in  the  more  severe  cases,  extravasations  of  blood  are  sometimes 
found.  The  surface  of  the  membrane  is  altered,  becoming  rough  and 
spongy ;  the  papillas  are  enlarged  and  prominent ;  and  the  follicles  are 
swoln,  with  diminished  orifices.  Sometimes  the  general  swelling,  by 
submucous  effusion,  is  very  great ;  and  may  be  productive  of  the  most 
serious  consequences,  as  in  oedema  glottidis.  The  increased  secretion 
soon  changes  from  the  simply  mucous  character ;  becoming  opaque  and 
glutinous,  afterwards  puriform,  and  ultimately  purulent.  In  acute  and 
severe  cases,  such  discharge  is  often  of  a  greenish  colour,  and  may  be 
mixed  with  blood ;  as  in  gonorrhoea.  Sometimes  the  discharge  contains 
much  blood,  or  may  even  seem  entirely  sanguineous  ;  as  in  acute  cystitis 
— where,  however,  there  is  often  ulceration.  Intense  exacerbation  of  the 
affection  may  temporarily  arrest  all  dischtirge. 

A  spreading  inflammatory  process,  of  an  erysipelatous  character,  is 
not  unfrequent ;  arising,  apparently,  from  the  same  predisposing  and 
exciting  causes  as  ordinary  erysipelas  ;  and,  in  fact,  often  associated  with 
that  disease.  It,  too,  is  liable  to  be  attended  with  great  swelUng  ;  and 
may  extend  over  a  large  amoiuit  of  membrane. 

Mucous  surfaces  are  not  so  prone  to  produce  plastic  material,  or 
"  false  membrane,"  as  the  serous  are.  And  yet,  in  certain  parts,  it  is  not 
tmcommon ;  as  in  the  air  passages,  especially  the  larynx  and  trachea 
From  the  bladder,  too,  false  membrane,  even  of  large  extent,  has  been 
thrown  off ;  and  from  the  lining  of  the  intestines,  similar  productions  are 
by  no  means  unfrequent.  Such  formation,  however,  is  sepai'ated  from 
the  membrane  by  viscid  mucous  secretion,  and  is  seldom  vascularized, 
or  incorporated  with  the  original  tissue.  It  is  sometimes  patchy  and 
thin,  as  in.  Diphtherite ;  sometimes  tlaick  and  tubular,  as  in  croup, 
and  tubular  bronchitis.  The  serious  consequences  of  such  a  product, 
in  any  part  of  the  air  passages,  can  be  readily  understood. 
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Suppuration,  it  has  been  already  stated,  is  a  common  result,  while 
the  iiiemhrane  is  yet  entire ;  as  iu  gonorrlioia.  But  frequently  the  mem- 
brane does  give  way.  Pustules  form  ;  often  in  the  follicles  ;  as  similar 
formations  occur  in  the  analogous  texture  of  the  slcin.  The  pustule 
breixks,  and  ulceration  follows,  with  purulent  discharge  ;  the  raw  surface 
consisting  of  many  isolated  points,  or  of  one  continuous  breach  made  by 
pustular  coalition.  Such  changes  are  most  frequently  observed  in  the 
intestines,  and  in  the  mouth  and  fauces ;  in  the  latter  situation  they  are 
termed  Aphthae.  Ulceration,  however,  is  not  always  of  pustular  origin. 
It  may  originate  from  intense  inflammatory  change,  as  in  other  textures ; 
spreading  both  in  depth  and  surface ;  often  accompanied  with  great 
constitutional  disturbance,  as  in  dysentery  ;  and  even  when  healed,  pro- 
ducing serious  consequences,  by  contraction  or  other  alteration  of  the 
affected  part — as  in  the  bowel  or  urethra,  and  in  the  gullet  or  windpipe. 
Or  changes  may  take  place  exterior  to  the  part,  requiring  subsequent 
surgical  operation ;  as  in  the  case  of  fistula  in  ano,  induced  by  ulcer  of 
the  rectum.  Or  the  result  may  be  immediately  fatal ;  as  in  perforating 
ulcer  of  the  stomach  or  intestine.  In  some  cases,  however,  comparative 
proneness  to  ulceration,  when  contrasted  with  the  serous  membrane,  is 
no  disadvantage ;  as  in  the  evacuation  of  an  abscess  which  has  been 
baulked  in  the  natural  effort  of  reaching  the  integumental  surface.  In 
the  intestine,  and  also  in  the  windpipe,  ulceration  is  often  the  result  of 
tubercular  change. 

An  intense  asthenic  inflammatory  process  may  terminate  in  gangrene 
of  the  membrane  ;  as  in  the  worst  form  of  Cynanche,  and  in  some 
cases  of  Dysentery.  This  result,  however,  though  more  common  than 
in  serous  membrane,  is  still,  in  reference  to  other  tissues,  comparatively 
rare. 

The  chronic  inflammatory  process,  affecting  the  mucous  and  sub- 
mucous tissues,  often  produces  serious  alterations  of  structure.  The 
papillae  and  folhcles  undergo  enlargement  and  permanent  change ;  the 
membrane  is  thickened ;  and  by  such  thickening,  but  mainly  by  sub- 
mucous product,  contraction  of  the  canal  occurs.  Or  ulceration  may  take 
place,  slowly  advancing ;  by  perforation,  endangering  life ;  or,  by  con- 
traction in  healing,  compromising  the  functions  of  the  canal. 

The  treatment  of  inflammatory  affections  of  mucous  membrane  is 
conducted  according  to  general  antiphlogistic  principles.  In  the  simpler 
forms,  in  accessible  parts,  great  benefit  is  derived  from  hght  use  of  the 
nitrate  of  silver,  as  in  similar  affections  of  the  skin.  Fibrinous  results 
may  urgently  demand  surgical  interference  ;  and  so  may  the  oedematous ; 
as  in  the  windpipe.  Ulceration,  too,  as  abeady  stated,  may  lead  to 
operation ;  and  contraction  by  mucous  and  submucous  change  is  the  sub- 
ject of  daily  manipulation,  in  the  case  of  stricture  of  the  urethra.  Such 
matters,  however,  will  be  more  suitably  discussed  hereafter. 

Tumours  of  Mucous  Membrane. 

To  these  the  term  Polypus  is  applied.  They  are  of  various  kinds. 
1.  The  Simple  Mucous.  2.  The  Cysto-mucous.  3.  The  Fibrous  or 
Fibroid    4.  The  Medullary.    The  first  two  are  simple  in  structure,  and 
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benign  in  tendency.  Tlio  third  is  of  doubtful  chai'acter,  and  prone  to 
degenerate.    The  last  is  most  malignant. 

1.  The  Simple,  Benign,  Mucous  Polypus  differs  but  little,  iu  appear- 
ance, from  the  original  texture  in  which  it  is  produced ;  and  of  which, 
indeed,  it  is  little  else  than  an  out-growth,  or  hypertrophy.  In  structure, 
it  is  softer  and  more  pulpy  ;  less  vascular,  only  a  few  sluggish  vessels 

being  seen  coursing  on  its  exterior  ;  of 
paler  hue,  and  of  much  less  sensibiUty. 
The  mass  is  pyriform,  attached  by  a  narrow 
peduncle.  They  seldom  occur  singly,  but 
in  clusters ;  the  majority,  however,  being 
for  a  time  held  in  the  background  by  one 
or  two  large  tumours,  which  fully  occupy 
the  space  in  which  they  grow.  The  at- 
tachment does  not  extend  to  a  greater 
depth  than  that  of  the  mucous  membrane. 
They  are  most  frequently  found  in  the 
nasal  passages  ;  in  the  uterus  they  are 
common;  more  rarely  they  are  connected 
with  other  paits  of  the  genito-urinary  system  ;  and  the  respiratory  and 
alimentary  canals  are  not  altogether  exempt. 

Treatment  is  by  evulsion.  The  tumour  is  laid  firm  hold  of  by  for- 
cejis,  at  its  narrow  neck,  as  close  as  possible  to  the  point  of  attachment ; 
and  by  a  twisting  movement,  combined  with  that  of  gentle  pulling,  the 
attachment  is  torn  away,  and  the  part  removed.  There  is  no  reproduc- 
tion ;  but  there  may  be  an  appearance  of  it.  For  some  of  the  small 
polypi — formerly  compressed,  and  squeezed  close  to  the  roots  of  the 
larger — now  expand  and  grow  apace.  The  disease  is  rejjroduced,  doubt- 
less, though  not  by  return  of  the  original  tumour ;  and  of  this  circum- 
stance it  is  necessary  to  apprise  the  patient  to  prevent  disappointment. 
The  hemorrhage  that  follows  is  slight ;  and  is  easily  restrained  by 
pressure.  H"o  violence  is  necessary,  in  the  evulsive  effort.  It  is  besides 
inexpedient ;  tending  to  tear  away  an  unnecessary  extent  of  membrane, 
perhaps  with  a  portion  of  subjacent  bone,  and  also  to  augment  the 
hemorrhage. 

2.  The  Cysto-mueous  Polypus  may  be  original ;  or  the  preceding 
form,  by  long  endurance,  may  change  into  this.  The  structure  is  not 
homogeneous ;  but  contains  cavities,  filled  with  clear,  glairy  fluid.  The 
colour  is  paler ;  at  the  fundus,  often  of  a  whitish  hue,  Hke  an  oyster. 
The  texture  is  more  dense  ;  especially  at  the  parietes  of  the  cysts,  which 
are  sometimes  almost  cartilaginous.  The  form,  attachment,  tendency,  and 
treatment,  are  the  same  as  in  the  benign  form.  This  variety  seldom 
occurs  but  in  the  nostrils, 

3.  Tlie  Fibrous  Polypus. — This  is  fibrous  or  fibroid  in  structm-e ; 
invested  by  mucous  membrane ;  of  a  cylindrical  or  sessile  form ;  and 
attached  by  a  broad  base  not  only  to  the  mucous  membrane  and  subja- 
cent tissue,  but,  in  the  case  of  the  nostrils,  also  to  the  periosteum  ;  indeed, 
it  may  be  connected  with  the  bone  itself.  Like  the  jirecedmg  vaiieties, 
it  is  the  seat  of  little  or  no  pain,  and  proves  inconvenient  chiefly  by  its 

Fig.  106.  Simple  mucous  polypi,  seen  growing  in  the  nasal  passages. 
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bulk,  position,  and  tendency  to  blood.  But,  wliile  tlio  otliers  seldom  if 
ever  degenerate  into  the  medullary  or  other  malignant  formation,  this 
is  prone  to  do  so.  Early  removal  is  therefore  expedient.  If  the  neck 
be  unusually  narrow,  the  shape  being  more  pyriform  than  is  its  wont, 
either  evulsion  or  deligation  may  be  employed.  But,  in  the  majority 
of  cases,  excision  is  demanded  ;  it  being  most  expedient  that  no  remnant 
of  the  morbid  structure  should  be  left  behind,  lest  reproduction  ensue. 
And  in  order  to  effect  this  thorough  removal,  preliminary  incisions, 
perhaps  severe,  are  requisite  in  certain  situations ;  as  will  afterwards  be 
shewn.  This  variety  of  polypus  occurs  most  frequently  in  the  nostrils, 
and  in  the  uterus ;  sometimes  in  the  pharynx,  rectum,  and  vagina. 

4.  The  Medullary  Polypus  may  be  a  degeneration  of  the  fibrous  ;  or 
of  original  formation.  Most  frequently  it  is  the  latter.  Occasionally 
it  is  associated  with  the  sijnple  form.  I  have  seen  the  front  nares  filled 
with  ordinary  mucous  polypi,  while  a  large  malignant  tumour  hung  down 
into  the  throat.  It  follows  the  usual  course  ;  and,  when  original,  no 
hope  of  cure  need  be  entertained.  Its  most  frequent  sites  are  the  nares, 
antrum,  pharynx,  and  oesophagus.  In  some  few  cases,  when  the 
formation  is  yet  recent  and  apparently  limited,  aiid  when  it  has  been  of 
secondary  origin,  free  removal  of  all  suspected  as  well  as  of  all  implicated 
parts  may  be  warrantable.  But,  in  the  great  majority  of  cases,  palliation 
only  is  Avithin  our  reach ;  and  we  should  attempt  no  more. 


CHAPTER  XIIL 


AFFECTIONS  OF  THE  PERIOaTEUM  AND  BONE. 

To  the  mflammatory  process  occurring  in  the  investing  memhrane  of 
bone,  the  term  Periostitis  is  applied ;  in  the  substance  of  the  bone  itself, 
that  of  Ostitis.  And  be  it  understood  that  these  terms  include  the 
whole  range  of  the  inflammatory  process,  from  its  first  and  slightest  com- 
mencement, up  to  its  highest  and  most  destructive  result. 

Practically,  the  two  diseases  may  be  regarded  as  always  more  or  less 
combined.  The  periosteum  cannot  be  affected  to  any  considerable  extent 
or  degree,  without  the  corresponding  bone  suffering  also,  and  vice  versa. 

According  to  the  issue,  various  names  are  applied  : — Plastic  results 
may  occur,  causing  Node  or  Hypertrophy  of  bone  ;  suppuration  may  take 
place,  causing  Abscess  of  bone ;  ulceration,  causing  Ulcer ;  ulceration  of 
an  intractable  and  peculiar  kind,  causing  Qarics ;  death  of  bone,  causing 
Necrosis. 

Periostitis. 

This  may  be  the  result  of  direct  external  injury,  as  by  a  wound  or 
blow  ;  and  then  its  character  is  usually  acute.  Or  it  may  originate  from 
internal  causes ;  and  from  none  more  frequently,  than  from  a  vitiated 
state  of  system  induced  by  the  syphilitic  taint,  or  by  imprudent  and  un- 
necessary mercurialism.  Then  its  progress  is  usually  more  chronic.  Or 
internal  causes  may  be  combined  with  external ;  the  former  predisposing 
while  the  latter  excites.  Mercurialism  may  co-exist,  for  example,  with 
exposure  to  untoward  atmospheric  influence  ;  and,  in  such  circumstances, 
the  disease  may  partake  of  both  the  clironic  and  the  acute  characters. 

Sometimes  the  affection  is  of  secondary  invasion  ;  extending  from 
the  bone,  even  in  its  interior ;  or  a  prolongation  of  an  inflammatory 
process  from  without,  spreading  deeply  in  the  soft  parts — as  in  neglected 
erysipelas. 

The  process,  if  at  all  acute  or  considerable,  is  seldom  limited  to  the 
tissue  originally  affected ;  both  the  subjacent  and  the  superimposed 
tissues  become  involved ;  the  ordinary  inflammatory  results  proceed  both 
above  and  beneath  ;  and  on  these,  in  the  latter  situation,  the  unyielding 
nature  of  the  fibrous  tissue  reacts  most  unfavourably,  causing  much 
aggravation. 

Periostitis,  whether  chronic  or  acute,  is  from  the  first  usually 
attended  with  great  pain ;  on  account  of  the  miyielding  nature  of  the 
tissue  affected.  And  when,  in  the  acute  form,  the  affection  has  involved 
the  subjacent  bone — as  very  early  happens — then  pain  becomes  excru- 
ciating, with  great  intolerance  of  pressure.    Swelling  is  not  great ;  but 
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from  the  first  tonse,  and  very  perceptible  to  both  siglit  and  touch, 
especially  to  the  latter.  At  first  the  skin  may  be  pale,  lax,  and  unin- 
volved  in  the  painful  swelHng  beneath  ;  sooner  or  later,  however,  swelling 
becomes  more  diffuse  and  general,  and  the  integument  grows  tense,  red, 
and  tender ;  resembling  very  closely  the  aspect  of  a  part  affected  with 
phlegmonous  erysipelas,  from  which,  however,  it  is  to  be  distinguished 
by  the  greater  degree  of  acute  inflammatory  fever  by  which  it  is  accom- 
panied. All  the  symptoms,  but  more  especially  the  pain,  undergo 
nocturnal  exacerbation — as  happens  in  most  affections  of  the  hard 
textures  ;  and  the  aggravation  is  not  least  distinct  in  those  cases  which 
are  most  chronic  in  their  nature.  Day  is  the  period  of  waste ;  night, 
that  of  repair.  The  inflammatory  process,  so  far  as  it  is  constructive 
especially,  may  be  considered  as  analogous  to  the  latter  function — nutri- 
tion in  an  exalted  and  perverted  form  ;  its  nocturnal  exacerbation,  there- 
fore, may  be  regarded  as  but  in  obedience  to  a  general  law.  It  is  pro- 
bable that  the  inflammatory  process,  wherever  situated,  undergoes  this 
nocturnal  change ;  but  the  occurrence  is  naturally  most  marked  in  affec- 
tions of  unyielding  textures,  where  decided  increase  of  turgescence,  by 
product,  must  be  accompanied  by  corresponding  aggravation  of  pain. 

Periostitis  is  invariably  accompanied  by  important  constitutional 
symptoms.  If  the  affection  be  acute,  there  is  high  inflammatory  fever  ; 
frequently,  in  children,  attended  with  delirium.  If  slow  and  chronic, 
there  is  palpable  derangement  of  health,  of  a  corresponding  type.  The 
patient  grows  pale,  weak,  and  thin ;  loses  his  strength,  spirits,  and 
appetite ;  sleep  is  broken,  or  altogether  dispelled,  by  the  nocturnal 
exacerbations  ;  constitutional  irritation  is  plainly  developed ;  it  assumes 
the  hectic  type,  and  may  advance  to  most  formidable  severity. 

The  membrane  is  found  changed ;  thickened,  and  increased  in  vas- 
cularity ;  softened  in  the  acute  form,  dense  in  the  chronic  ;  in  the  acute 
loosened  from  its  connection  with  the  bone,  in  the  chronic  adhering  to  it 
with  unnatural  firmness.    Fibrinous  product  forms  on  both  its  aspects  ; 
diffuse  exteriorly,  limited  towards  the  bone.    In  the  latter  situation,  if 
the  process  proceed  no  higher  than  the  second  stage,  the  inflammatory 
product,  more  or  less  plastic,  may  become  organized.    A  distinct,  firm, 
tender  swelling  results ;  termed  Node.     This  consists  of  thickened 
periosteum,  having  in  and  beneath  it  plastic  matter,  which  is  undergoing 
organization ;  formed  partly  from  the  periosteum,  partly  from  the  cor- 
responding surface  of  bone  secondarily  involved.    And,  unless  either 
absorption  return  in  great  activity,  so  as  to  remove  all  excess,  or  suppu- 
ration supervene  to  undo  organization,  that  latter  process  advances  to 
completion,  and  the  corpuscular  elements  become  transformed  into  bone  ; 
the  swelling  then  becoming  less  painful,  more  defined,  hard,  and  unyield- 
ing.   According  to  Mr.  Goodsir,  the  periosteum,  when  raised  by  the 
product  beneath,  "drags  out  or  extends  the  processes  which  stretch  from 
its  internal  surface  into  the  superficial  Haversian  canals;  and  as  the 
texture  which  occupies  the  canals  is  the  formative  organ  of  bone,  these 
retracted  processes  are  the  centres  from  which  new  deposits  of  bone 
proceed."*    In  the  simply  fibrinous  state,  the  swelling  is  termed  a 
recent  or  Inflammatory  node  ;  when  ossified.  Chronic  or  Conflrmed. 
•  Monthly  .Tonrnal,  Fuh.  1850,  p.  103. 
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When  tlio  node  is  connected  witli  venereal  taint  of  the  system,  it  is 
termed  Syphilitic;  Avhen  the  result  of  mercury,  Mercm-ial.  Often  a 
combination  of  the  two  is  spoken  of,  Mermrio~BiJX>liilitic.  These  forms, 
especially  the  first,  are  usually  more  cirouniscriljed  and  abrupt,  and  of 
a  rounder  form,  than  those  nodes  which  are  not  connected  with  such 
predisposing  cause. 

On  the  cranium,  ordinary  nodes  do  not  form.  And  when  under  the 
influence  of  syphilis  patches  of  the  pericranium  become  affected  by  in- 
flammatory disease,  the  result  is  either  mere  thickening  of  the  membrane  ; 
or  unhealthy  nutrition  of  the  osseous  lamina  beneath  it,  with  more  or 
less  opening  out  of  the  texture  of  the  bone,  accompanied  with  either 
molecular  death  of  a  portion  of  the  diseased  texture,  or  sometimes  even 
with  partial  exfoliation.  To  such  cases  the  term  Soft  node  is  sometimes 
applied. 

When  the  process  is  acute,  and  suppuration  has  taken  place  between 
the  bone  and  periosteum — instead  of  plastic  formation  there — the 
symptoms  are  greatly  aggravated,  by  reason  of  the  unyielding  nature  of 
the  textures  involved.  The  natural  progress  of  the  acute  abscess  out- 
wards is  arrested  by  the  unyielding  fibrous  investment ;  the  connections 
between  the  periosteum  and  bone  are  broken  up ;  and  the  abscess 
extends  laterally,  the  bone  becoming  more  and  more  stripped  of  its  mem- 
brane. The  inflaming  bone  becomes  disintegrated  by  ulceration  at  the 
point  or  points  most  implicated  in  the  inflammatory  process ;  or,  being 
at  once  inflamed  and  deprived  of  its  nutritive  membrane,  it  is  not  unlikely 
to  perish  under  the  complication  of  evils,  and  become  necrosed. 

In  acute  periostitis,  such  destructive  results  may  foUow  in  the  course 
of  a  few  days  ;  the  system  at  first  oppressed  by  grave  inflammatory  fever, 
subsequently  exhausted  by  hectic.  In  the  chronic  form,  weeks  and 
months  elapse,  with  but  little  change  in  the  symptoms,  or  apparent 
alteration  in  the  structural  results ;  but  with  a  frame  gradually  yet 
plainly  yielding  before  the  continued  irritation.  In  the  latter  class  of 
cases,  the  membrane  is  found  much  thickened,  dense,  and  increased  in 
vascularity,  and  unusually  adherent  to  the  corresponding  bone,  which  has 
become  opened  out  in  texture,  and  roughened  by  nodules  of  new  osseous 
matter,  particularly  around  the  openings  upon  the  surface  of  the  Haversian 
canals. 

In  scrofulous  patients,  chronic  periostitis  is  common  in  the  extremi- 
ties ;  often  involving  the  whole  girth  of  the  Umb,  for  some  extent ;  and 
producing  such  firm  hard  swelling  as  may  be  mistaken  for  solid  enlarge- 
ment of  the  bone  itself.  In  children,  the  phalanges  of  the  fingers  are 
specially  liable  to  this  affection.  Wherever  situated,  it  is  seldom  accom- 
panied by  urgent  symj)toms ;  and  it  is  amenable  to  constitutional 
treatment  suitable  for  opposing  the  predisposing  cause ;  cod-liver  oil 
with  iron  proving  particularly  valuable. 

In  the  neighbourhood  of  a  joint,  periostitis  is  apt  to  extend  to  the 
synovial  membrane ;  from  the  tibia  to  the  knee,  for  example  ;  a  serious 
complication. 

Near  the  hip-joint,  on  the  posterior  part  of  the  pelvis,  Mr.  Stanley 
has  observed  periostitis  to  be  peculiarly  severe,  when  occurring  as  a 
secondary  affection  after  parturition.     In  its  symptoms,  it  simulates 
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morbus  coxarius  ;  and  is  apt  to  be  inistakon  for  it.  Unless  actively 
ami  early  treated,  suppiirative  involvement  of  the  bone  may  hardly  be 
avoided. 

Periostitis  over  the  trochanter  major  also  simulates  hip-joint  dis- 
ease. And  in  this  case,  too,  the  bone  is  liable  to  suHer  secondarily ;  the 
affection  ending  in  troublesome  suppuration  and  necrosis.* 

Examples  ai-e  not  wanting  of  the  whole  skeleton  having  been  in- 
volved in  periostitis.  Such  cases,  whether  chronic  or  acute,  are  obviously 
of  a  most  formidable  character,  and  can  hardly  be  expected  to  have 
other  than  a  fatal  termination.  But,  usually,  the  disease  is  limited  to 
one  chain  of  bones,  to  one  bone,  or  to  a  portion  of  one  bone.  The  parts 
of  the  skeleton  most  liable  to  be  affected  are  those  most  prone  to  ex- 
ternal injury,  whether  by  mechanical  violence  or  atmospheric  exposure  ; 
the  shin  of  the  tibia,  the  ulna,  the  clavicle,  the  sternum,  and  the  bones 
of  the  cranium,  especially  the  frontal.  In  all  aggravated  cases,  either 
mercury  or  syphihs  is  usually  much  to  blame  ;  and  the  worst  cases  are 
those  which  occur  in  scrofulous  patients,  who  have  suffered  from  both 
the  venereal  disease  and  its  supposed  specific.  The  triumvirate  of  mer- 
cury, syphilis,  and  scrofula,  is  sadly  inimical  to  health  ;  many  and 
serious  diseases  are  liable  to  be  induced  ;  and  of  these,  aggravated  peri- 
ostitis is  one. 

Treatment. — It  is  customary  to  state  that  function,  healthy  and  mor- 
bid, proceeds  with  comparative  slowness  in  bone  and  its  investing 
membrane ;  but  such  is  dangerous  doctrine,  and  may  lead  to  inert  and 
injmious  practice.  It  is  surely  no  tardiness  of  progress  which  in  a  few 
days,  from  simple  inflammatory  affection  of  the  periosteum,  brings  abscess, 
ulcer,  and  necrosis — one,  or  other,  or  all.  In  truth,  no  disease  calls 
more  loudly  for  active  and  energetic  treatment  than  acute  periostitis  ; 
for  by  such  treatment  alone  can  disaster  be  avoided.  If  seen  at  the 
very  outset  of  an  acute  and  sthenic  attack,  especially  if  of  traumatic  origin, 
leeches  may  be  freely  applied  with  marked  advantage  ;  and  in  the  robust, 
young,  and  previously  healthy,  general  bleeding  may  perhaps  also  be  prac- 
tised. Our  object  is  to  make  a  full  and  decided  impression  on  both  part 
and  system  ;  so  as  to  arrest  the  disease  while  there  is  yet  time  to  save 
structure.  Wliere,  however,  the  redness,  tension,  and  pain  are  aggra- 
vated, and  the  degree  of  constitutional  irritation  is  great,  the  sooner  a 
free  incision  down  to  the  bone  is  made  the  better,  without  premising 
any  other  local  application.  In  any  case,  the  part  is  kept  raised, 
relaxed,  and  absolutely  at  rest ;  wliile  hot  fomentations  are  diligently 
apphed.  Other  antiphlogistics  are  not  forgotten ;  starvation,  aconite, 
purgatives — perhaps  calomel  and  opium  instead.  And  the  morbid  pro- 
cess having  been  thus  subdued,  its  results  usually  disappear ;  gradually 
yet  satisfactorily.  If  not,  discussion  is  to  be  expedited  by  counter- 
irritation,  and  the  internal  administration  of  the  iodide  of  potassium. 

Sometimes  the  inflammatory  process  has  been  partially  arrested  by 
the  use  of  leeches,  or  ha.s  been  sub-acute  from  the  commencement.  Here 
direct  mcision  is  not  required.  But  where  periosteal  tension  exists,  by 
msertmg  a  fine  bistoury,  or  tenotomy  needle,  at  a  little  distance  from 
the  tense  part ;  passing  it  over,  cautiously,  beneath  the  integument ;  then 
*  Stanley  on  Diseases  of  Bone,  p.  349. 
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turning  and  pressing  its  edge,  so  as  to  divide  the  tense  membrane  wholly 
to  the  desired  extent ;  cautiously  withdrawing  the  instrument,  so  as  to 
make  a  valvular,  oblique,  and  subinteguniontal  wound;  and  finally 
closing  the  single  integumental  puiir-tui'e  immediately,  Avith  isinglass 
plaster,  or  collodion — we  obtain  diilusion  of  the  swelling,  relieve  tension, 
and  so  facilitate  both  resolution  of  the  process  and  discussion  of  its 
results.  This  manoeuvre,  however,  requires  skill  and  caution  in  its 
performance ;  and  even  with  these  is  not  wholly  devoid  of  risk.  It  is 
therefore  not  to  be  indiscriminately  employed,  but  should  be  reserved  for 
those  cases  which  otherwise  prove  obstinate,  and  in  which  aggravation 
and  suppuration  seem  imminent. 

Whenever  matter  has  formed,  acutely,  beneath  the  periosteum,  direct 
incision  cannot  be  too  early  had  recourse  to.  The  part  is  to  be  treated 
as  in  ordinary  acute  abscess.  By  no  other  procedure  can  the  mischief 
threatened  to  the  bone  be  either  limited  or  averted.  If  the  woimd  be 
early,  only  simple  denudation  of  the  greater  portion  of  the  exposed  bone 
will  have  taken  place  ;  on  evacuation  of  the  abscess,  the  swelling  quickly 
subsides,  its  cause  having  been  removed ;  reparative  effort  then  com- 
mences, and  advances  harmoniously  with  granulation ;  and  hard  and 
soft  j)arts  cicatrize  together.  If  incision  be  delayed,  the  abscess  extends, 
and  from  the  interference  with  the  nutrition  of  the  bone  due  to  the  ex- 
tensive stripping  uj)  of  the  periosteum,  necrosis  m.ay  take  place  to  a 
greater  extent  than  would  in  all  probability  otherwise  have  occurred. 

After  opening  such  abscesses,  especially  when  extensive,  care  should 
be  taken  to  prevent  or  arrest  the  progress  of  copious  venous  or  capillary 
hemorrhage,  which  in  an  enfeebled  patient  is  apt  to  occur  from  the 
abscess-sac,  and  might  prove  fatal.  In  all  such  cases,  after  evacuating 
the  matter,  antiphlogistics  are  usually  inappropriate ;  tonics  and  stimulants 
being  rather  required. 

In  chronic  periostitis  we  begin  with  leeching ;  but  in  a  gentler  way 
than  in  the  acute  form  ;  not  so  much  vsdth  the  view  of  arresting  or  • 
resolving  disease  thereby,  as  in  order  to  pave  the  way  for  its  more  appro-  • 
priate  remedy — counter-irritation.  A  few  leeches  suffice ;  followed  by  • 
fomentation ;  accompanied  by  rest,  attention  to  posture,  and  a  careful  1 
diet.  Blisters  then  follow  in  succession;  or  perhaps  varied  with  the? 
application  of  a  strong  solution  of  iodine — sometimes  vesicating — and  I 
accompanied  by  the  internal  administration  of  the  iodide  of  potassium,  in  » 
full  doses.  By  this  medicine,  rest,  and  counter-irritation,  the  greater  i 
number  of  cases  will  be  satisfactorily  subdued.  Sometimes,  on  account  ♦ 
of  pecuhar  obstinacy,  more  potent  counter-irritation  may  be  expedient ; 
the  hot  iron  may  be  applied  cautiously  over  the  part. 

Cod-liver  oil,  as  already  stated,  is  an  excellent  remedy  in  chronic 
affections  suspected  to  be  of  scrofulous  connection,  and  is  well  combined 
with  iron — more  especially  the  sjTup  of  the  iodide.  In  syphilitic  and 
mercurial  cases,  the  iodide  of  potassium  has  a  wondrously  remedial 
power  ;  in  large  and  sustained  doses. 

Occasionally  pain  continues  severe,  more  especially  at  night,  not- 
withstanding perseverance  in  such  treatment ;  and  in  these  circumstances 
it  may  become  advisable  to  feel  our  way  with  mercury,  even  althougli 
the  case  be  one  in  which  previous  mercurialism  is  lield  to  be  the  cause  oi 
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the  very  evil  noAV  contended  with.  By  many  the  bicliloride  is  considered 
the  preferable  Ibriu  in  such  cases  ;  given  cautiously,  in  doses  of  a  twelfth 
or  sixteenth  of  a  grain,  thrice  daily  ;  either  simply  in  solution,  or  in  pill 
with  sarsaparilla  and  guaiac ;  its  use  to  be  discontinued,  so  soon  as  the 
symptoms  have  satisfactorily  given  way.  The  bin-iodide  of  mercury, 
too,  is  suitable.  And  the  camphorated  mercurial  ointment,  with  extract 
of  belladonna,  or  opium,  forms  an  excellent  local  application  in  many 
of  these  cases.  But,  as  a  general  rule,  mercury  in  any  form  is  never 
to  be  given  in  periostitis,  especially  so  as  to  produce  a  constitutional 
effect,  unless  other  and  safer  means  have  proved  unavailing.  That  mineral, 
we  well  know,  is  as  likely  to  cause  as  to  cure. 


Neuralgia  of  the  Periosteum. 

This  membrane  is  sometimes  the  seat  of  neuralgic  affection.  It  may 
follow  amputation ;  it  sometimes  results  from  a  comparatively  trifling 
injury.  The  part  affected  is  usually  of  no  great  extent.  The  skin  is  free 
from  redness  and  swelling,  but  very  sensitive ;  there  may  be  no  apparent 
change  of  structure  in  either  periosteum  or  bone ;  but  in  the  former 
texture  severe  pain  is  felt,  varying  and  intermittent — in  short,  presenting 
all  the  usual  neuralgic  characters.  East,  endermic  application  of  the 
nitrate  of  silver,  or  the  subcutaneous  injection  of  anodynes,  and  the  inter- 
nal administration  of  iron,  bark,  or  some  other  of  the  many  constitutional 
remedies  held  available  in  neuralgia,  constitute  the  treatment.  This 
faihng,  benefit  may  perhaps  be  obtained  from  the  lodgment  of  a  seton 
over  the  affected  part. 

Neuralgia  of  Bone. 

Like  the  periosteum,  bone  is  liable  to  be  thus  affected,  llie  symptoms 
and  treatment  are  similar.  Females  are  the  ordinary  patients  ;  hysterical, 
and  of  the  neuralgic  temperament.  The  head  of  the  tibia  is  probably  the 
part  most  frequently  affected  ;  and,  not  uncommonly,  some  slight  injury 
is  assigned  as  the  originating  cause. 

If  the  pain  should  happen  to  be  both  great  and  fixed,  limited  abscess 
in  the  interior  of  the  bone  may  be  somewhat  closely  simulated.  Diag- 
nosis mainly  rests  on  the  constitutional  indications,  the  character  of  the 
pain,  and  the  effect  of  tentative  treatment. 

Atro2')liy  of  Bone. 

If  normal  interstitial  absorption,  in  conjunction  with  deficient  nutri- 
tion, affects  the  whole  of  a  bone,  the  result  is  wasting  or  atrophy. 
Often  it  is  an  indirect  and  remote  consequence  of  the  inflammatory 
process.  In  what  is  ordinarily  termed  "  white  swelling"  of  the  knee- 
jomt,  for  example,  wasting  of  the  bones  of  the  Hmb,  more  especially  of 
the  femur,  is  almost  an  invariable  concomitant  of  the  confinement  to  a 
sedentary  or  recumbent  posture.  Sometimes,  in  such  cases,  the  wasted 
bones  become  so  soft  as  to  bo  readily  cut  with  a  knife.  This  state  of 
matters  is  to  be  obviated  by  atttention  to  the  general  health  ;  but,  chiefly, 
by  cure  of  the  articular  disease,  and  consequent  resumption  of  the  wonted 
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function  of  the  limb.  "  Atrophied  hone  is,  in  some  instances,  simply 
tUminished  in  size  ;  in  others  its  walls  are  thinned,  and  its  cells  Avidencd  ; 
and,  occasionally,  the  cancellous  texture  wholly  disappears,  and  the  hone' 
after  maceration  presents  tlio  characters  of  the  hone  of  a  bird,  with  its 
simi^le  tube  and  thin  walls."* 

Atrophy,  like  hypertrophy,  may  affect  both  the  thickness  and  lengtli 
of  the  bone  ;  and  serious  results  ensue.  In  the  lower  limb,  for  example, 
the  resulting  lameness  may  be  great.  A  fiat  bone,  as  of  the  skull,  wlien 
atrophied  ceases  to  be  an  efficient  protector  of  important  parts  beneath  ; 
and  fracture  is  rendered  possible  from  even  slight  force. 

In  the  way  of  treatment,  but  little  is  in  our  power.  In  some  cases, 
as  already  stated — when  the  cause  seems  to  be  inaction  of  the  pait — 
resumption  of  function  may  not  only  arrest  the  untoward  change,  iDut  do 
sometliing  for  its  cure.  If  a  scrofulous  or  rickety  state  of  system  exist, 
benefit  will  follow  appropriate  constitutional  treatment. 

Absorption  of  Bone. 

This  may  be  more  or  less  connected  with  the  inflammatory  process, 
but,  as  a  special  form  of  disease,  is  altogether  independent  of  its  higher 
grades. 

1.  Interstitial. — By  interstitial  absorption  affecting  the  whole  of  a 
bone,  atrophy  is  produced,  as  just  noticed.    But  perhaps  a  more  impor- 
tant surgical  affection  is  interstitial  absorption  affecting  a  part  of  a  bone, 
by  means  of  which  its  dense  laminated  portion  is  converted  into  a  can- 
cellated texture,  its  surface  presenting  a  worm-eaten  appearance  (Figs.  39, 
40,  p.  153).    Structurally,  the  process  begins  in  the  lacunae  of  the  bone. 
Here  the  corpuscles  undergo  multiplication ;  the  calcareous  elements  of 
the  siuTounding  walls  are  proportionately  diminished ;  the  lacunae  are 
thus  enlarged  ;  two  or  three  coalesce  ;  and  thus  the  process  extends ;  a 
medullary  fatty  vascular  substance  occupymg  the  spaces  thus  formed,  for 
the  supply  of  Avhich,  an  additional  quantity  of  blood  being  required,  the 
Haversian  canals  become  enlarged,  and  vessels  permeate  from  them  Into 
the  new  tissue,  which  becomes  more  and  more  thoroughly  vascular  in 
proportion  to  the  extent  of  area  implicated,  and  the  completeness  of  the 
disturbance  of  the  natural  process  of  nutrition,  characterised  by  the  com- 
pleteness of  the  removal  of  the  calcareous  elements  of  the  bone.  Tliis 
may  be  a  slow,  insidious  process  ;  non-inflammatory  ;  obscurelj''  marked 
by  dull  uneasiness  or  acliing  in  the  part,  oedema  of  the  superimposed 
soft  tissues,  and  Hvidity  by  passive  congestion  of  the  integument.  The 
part  feels  weak ;  when  used,  it  becomes  soon  the  seat  of  pain  as  well  as 
of  fatigue,  and  at  the  same  time  the  swelling  is  increased. 

In  itself  the  change  is  important,  in  as  far  as  it  entails  alteration  of 
structure,  and  impairment  of  function.  But  it  derives  its  cliief  interest 
from  being  liable  to  prove  the  precursor  of  the  much  more  formidable 
kind  of  structural  derangement — ulceration  of  bone.  The  cranium  and 
metacarpal  bones  are  often  so  affected. 

Sometimes  a  similar  change  seems  to  be  produced  more  rapidly  and  I 
decidedly,  by  a  crescent  inflammatory  process,  which  results  in  ulcerative  i 

*  Stanley  on  Di.sen.sos  of  Bone,  p.  7. 
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disintegration  of  the  hone ;  occurring  not  continuously,  hut  at  points, 
hatliing  these  in  thin  sero-purulent  Huid.  In  such  circumstances  the 
symptoms  are  more  pronounced  ;  the  part  more  painful  and  swoln.  And 
the  affection  is  apt  to  he  merged,  hy  aggravation,  into  a  continuous  and 
acute  destruction  of  the  hone. 

In  other  words,  we  believe  that  the  "  worm-eaten"  change  of  bone, 
observed  in  macerated  specimens  of  disease,  may  result  either  from  absorp- 
tion or  ulceration  ;  in  the  one  case,  chronic  and  not  attended  with  suppura- 
tion ;  in  the  other  more  or  less  acute  and  purulent ;  and  that  these  two 
forms  frequently  occur  together  as  gradations  of  the  same  inflammatory 
process. 

The  Treatment  of  the  former,  when  occurring  by  itself,  consists  in 
attention  to  the  general  health,  rest,  and  counter-irritation — gentle,  but 
pei-severingly  maintained  until  the  symptoms  have  satisfactorily  disap- 
peared. And  then  a  roborant  and  soothing  plaster  may  be  worn  for  some 
time  with  advantage  ;  as  the  emplastrum  opiatum,  spread  on  thick  leather. 
Among  medicines,  colchicum,  iodine,  guiacum,  mercury,  quinine  with 
opium  in  the  rheumatic  and  gouty  cases,  and  cod-liver  oil  and  iodide 
of  iron  in  strumous  patients,  are  specially  useful. 

2.  Continuous. — This  is  the  result  of  pressure ;  sufficient  to  stimulate 
increased  absorption,  and  to  prevent  normal  formation  of  tissue  ;  but  not 
of  such  a  kind  as  to  modify  the  condition  of  the  nutrient  centres  to  the 
requisite  degree  for  rousing  the  inflammatory  process.  There  is  gradual 
loss  of  substance ;  and  so  a  cavity  may  be  formed  in  the  bone,  even  to 
a  large  extent,  slowly,  and  sometimes  almost  without  pain.  After  death, 
it  may  present,  on  the  surface  acted  on  by  the  compressing  agent,  the 
same  porous  aspect  as  that  of  bone  undergoing  interstitial  inflammatory 
change  ;  but  pathologically  it  differs  widely  from  this.  There  is  no 
increased  cell  development,  no  formation  of  pus,  no  disintegrative  crum- 
bling. The  parts  retain  their  vitaUty  undiminished ;  but,  having  their 
nutrition  impaired  by  the  gradual  aggressive  pressure,  are  not  replaced 
when  removed  in  the  ordinary  process  of  decay.  So  soon,  however,  as 
the  compression  is  removed,  they  again  become  restored,  more  or  less 
completely,  to  their  normal  model. 

Examples  of  continuous  absorption  are  afforded  in  the  case  of  gra- 
dual compression  of  bone  by  aneurism,  chronic  abscess,  solid  or  cystic 
tumours — slowly  enlargmg. 

There  is  but  one  mode  of  treatment — removal  of  the  cause  ;  as  by 
opening  the  abscess,  cure  of  the  aneurism,  evacuation  of  the  cystic  tumour. 
No  doubt,  could  the  solid  tumour  be  similarly  removed,  the  healthy  but 
expanded  and  partially  absorbed  osseous  tissue  by  which  it  is  surrounded 
would  return  to  its  natural  size,  shape,  and  condition ;  but  as  this  is 
impossible,  the  portion  of  bono  implicated  must  be  sacrificed  in  order  to 
effect  the  removal  of  the  tumour. 


liyioertrojphy  of  Bone. 

_  Bone  is  liable  to  simple  enlargement,  by  excess  of  growth ;  slow, 
pamless,  and  independent  of  the  inflammatory  process.  Long  bones  are 
thus  increased  in  thickness  ;  and  may  be  elongated  also  ;  producing  both 
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deformity  and  lameness,  and  simulating  other  affections— as  disease  of 
the  hip-joint,  and  curvature  of  the  spine.  When  the  affection  occurs  m 
short  bones,  more  serious  results  may  follow.  The  superior  maxilla,  for 
example,  may  enlarge  so  as  to  obliterate  tlie  antrum  and  the  nasal- 
passages  ;  also  encroaching  on  the  orbit,  and  displacing  the  eye.  And, 
in  such  circumstances,  extirpation  of  the  hypertrophied  bone,  either  in 
whole  or  in  part,  may  be  undertaken. 

After  partial  removal,  return  of  the  growth  need  not  be  dreaded; 
and  therefore  in  most  cases  where  surgical  interference  is  deemed  expe- 
dient, total  extirpation  of  the  offending  part — could  we  previously  be 
certain  that  it  was  nothing  more  than  a  hypertrophy — would  not  be 
necessary.  In  its  early  stage,  the  treatment  suitable  to  chronic  perios- 
titis and  ostitis  should  be  resorted  to. 

Ostitis. 

As  already  observed,  periostitis  cannot  long  exist,  mthout  the  cor- 
responding portion  of  bone  being  more  or  less  involved.  But,  not 
unfrequently,  the  inflammatory  process  commences  in  the  latter  texture. 
It  may  affect  only  the  external  surface,  or  orginate  and  exist  chiefly  in 
the  interior,  or  involve  the  entire  thickness  ;  and  accordingly  is  termed 
External,  Internal,  or  General  Also,  it  may  be  either  Acute  or 
Chronic. 

Lilce  periostitis,  it  may  be  the  result  of  external  injury,  or  atmo- 
spheric exposure  ;  or,  the  cause  being  constitutional,  it  may  be  termed 
idiopathic.  Or  the  process  may  extend  from  the  soft  parts,  involving 
both  periosteum  and  bone  secondarily  ;  as  is  not  imlikely  to  happen  in 
many  cases  of  neglected  phlegmonous  erysipelas.  And  again,  no  predis- 
posing cause  is  found  more  frequent  or  certain  in  its  operation  than 
mercury  ;  more  especially  if  this  have  been  both  profusely  and  unneces- 
sarily administered. 

The  result  of  the  process  may  be  Interstitial  Structural  change; 
Suppuration,  internal,  external,  or  general ;  Ulceration,  simple  or  carious ; 
local  Death,  or  Necrosis. 

Change  of  Structure. 

At  first  the  bone  is  softened ;  by  removal  of  part  of  its  earthy  consti- 
tuents, and  an  increase  in  the  development  of  the  corpuscular  elements 
contained  within  the  lacunas,  which,  by  accumulation,  produce  a  tissue 
structurally  and  functionally  analogous  to  the  medullary  tissue,  which, 
in  cancellated  bone,  plays  so  important  a  part  in  its  development.  At 
the  same  time,  the  texture  becomes  more  open ;  and  on  its  surface  fresh 
formation  of  bone  takes  place,  presenting  a  porous  aj)pearance  compared 
with  the  old  lamellated  structure.  This  is  due  to  the  large  proportionate 
amount  of  soft  elements,  and  to  the  increased  size  of  the  vessels  in  the 
Haversian  canals,  required  by  the  increased  structural  activity  of  the 
affected  bone.  In  a  section,  the  lamelliB  are  seen  to  be  separated,  the 
vascular  canals  widened,  and  the  cancelli  enlarged  ;  new  cancelli,  too, 
are  formed,  by  the  former  ones  communicating  with  one  another.  And 
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these,  as  well  as  tlie  canals,  come  to  be  occupied  by  inflammatory  cellular 
product. 

The  process  abiding  in  the  minor  degree,  tliis  inflammatory  product 
.passes  transitionally  into  osseous  tissue.  Tlie  bone  is  enlarged,  but  still 
porous  and  spongy  in  texture.    (Fig.  107.) 

As  the  process  falls  away  and  becomes  more  chronic,  organization  and 
transition  of  this  new  and  adventitious  medullary  tissue  advance  more 
thoroughly ;  and  to  enlargement  are  added  both  condensation  and  indu- 
ration of  texture.  The  Haversian  canals  become  narrowed,  and  may 
be  ultimately  obliterated ;  section  of  the  bone  presenting  a  dense  ivory 
appearance  (Fig.  109).  The  medullary  canal  in  the  long 
bones,  too,  is  often  similarly  encroached  upon.  And  in 
consequence  of  this  excess  of  earthy  matter,  it  is  important 
to  bear  in  mind  that  the  bone — now  less  vascular — is 
impaii-ed  in  vital  power ;  and  thcKefore  less  likely  to  control 
a  reaccession  of  the  inflammatory  process.  Liability, 
therefore,  to  the  destructive  results  of  the  inflammatory 
process — to  suppuration,  ulceration,  and  necrosis— is  in- 
creased. This  state  of  condensation  may  persist,  but  little 
changed.  Or,  by  fatty  degeneration,  reconversion  into  ad- 
ventitious medullary  tissue,  and  reabsorption  of  what  is 
new,  after  long  time  the  Haversian  canals  may  again  widen, 
and  the  cancelU  regain  their  normal  size. 

When  the  original  process  has  comj)letely  subsided, 
we  are  not  to  expect  the  same  rapid  and  satisfactory  dis- 
appearance of  structural  change,  as  in  similar  afl'ections  of 
the  soft  parts.  Yet  absorption  is  not  idle.  The  redun- 
dancy of  bone  diminishes  more  or  less.  And,  if  inflam- 
matory relapse  do  not  occur,  and  the  soiu'ce  of  irritation 
does  not  remain  persistent,  after  some  time  both  enlarge- 
ment and  condensation  may  be  considerably  modified,  and 
normal  texture  greatly  restored,  more  especially  if  the 
natural  resolutive  effort  be  judiciously  seconded  by  appro- 
priate treatment.  Such  resolution,  however,  can  only  be 
hoped  for  at  a  long  distant  date  ;  and  under  any  cu'cum  stances  is  seldom 
if  ever  altogether  complete. 

The  progress  of  simple  change  of  structure  in  bone  is  indicated  by 
symptoms  in  the  main  very  similar  to  those  of  subacute  or  chronic 
periostitis.  In  fact,  in  all  these  cases  the  periosteum,  on  which  the 
bone  is  so  dependent  for  its  sources  of  vascular  nutrition,  is  always  con- 
sentaneously affected,  in  greater  or  lesser  degree,  according  to  the  site 
and  intensity  of  the  afi"ection  of  the  osseous  texture  of  which  it  forms  the 
investment.  The  pain  is  more  severe  than  in  simple  periostitis,  and  has 
marked  nocturnal  exacerbations ;  it  is  more  deeply  seated,  and  not  so  much 
aggravated  by  pressure.  The  soft  parts  are  early  and  much  involved ; 
hut,  at  first  at  least,  in  a  minor  degree.  In  the  deeper  areolar  tissue, 
exterior  to  the  periosteum,  and  intermuscular,  there  is  much  fibrinous 
inflammatory  product ;  clogging  the  muscles,  impeding  motion,  and 
a  firm,  deep,  inelastic  swelling.     In  the  superficial  areolar 
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fig.  107.  Porous  enlargement  of  the  tibia  ;  tlie  result  of  ostitis. 
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tissue,  serum  accumulates ;  occasioning  more  or  less  oedema.  .Should 
acute  exacerbation  occur,  the  skin  too  becomes  red,  somewhat  stretched 
and  glistening ;  while  the  constitution  sympathizes  more  or  less,  accord- 
ing to  its  susceptibility,  and  the  intensity  and  duration  of  the  disease. 

Treatment  is  as  for  periostitis  ;  ar-tively  antiphlogistic  in  the  outset, 
in  order,  if  possible,  to  arrest  the  progress  at  once  ;  failing  in  this,  then 
counter-irritant  locally,  alterative  constitutionally.  But  at  all  times  we 
must  be  ready  to  cease  from  counter- irritation,  and  resume  antiphlogi  sties, 
should  reaccession  of  acute  disease  threaten  to  supervene. 

In  the  thoroughly  chronic  state  of  enlargement  and  condensation, 
no  activity  of  treatment  is  either  required  or  warranted.  Time  and  rest 
are  mainly  trusled  to ;  with  general  management,  and  the  internal  use  of 
the  iodide  of  potassium. 

Suppuration  of  Bone. 

External  Abscess.  1.  Acute. — We  have  already  seen  that  in  acute 
periostitis  the  subjacent  bone  is  early  involved  iii  similar  affection ;  that 
the  rapid  cell -multiplication  of  the  periosteum,  and  superficial  lacuna3, 
and  cellular  structure  of  the  bone,  collects  between  the  periosteum  and 
bone  ;  and  that,  if  the  suppurative  crisis  be  reached,  abscess  there  is 
inevitable.  For  such  suppuration  it  is  plainly  immaterial,  whether  the 
process  originate  in  the  bone  or  in  the  periosteum  ;  the  nutrition  of  the 
cell  structures  of  both  is  soon  affected.  Pain,  is  excruciating ;  distinct 
rigors  usually  accompany  the  act  of  suj)puration ;  the  swelling,  which  pre- 
viously was  considerable,  increases,  and  ultimately  fluctuation  may  be 
discerned  in  the  centre  of  the  dense  indurated  mass  which  surrounded 
the  affected  part ;  at  an  early  period  the  integument  reddens  and  becomes 
painful,  and  the  subcutaneous  tissues  are  infiltrated  by  sero-fibrinous 
inflammatory  product.  By  early  and  direct  incision  only,  can  mischief 
be  arrested  and  repair  satisfactorily  obtained.  The  matter  is  discharged  ; 
the  irritation  ceases  ;  and  so  soon  as  the  inflammatory  process  has  suffi- 
ciently subsided,  repair  begins  on  the  part  of  both  the  hard  and  the  soft 
parts,  and  advances  towards  cicatrization.  If  incision  be  omitted,  matter 
accumulates ;  tension  increases,  so  does  pain ;  and  then  comes  aggrava- 
tion of  the  original  attack.  Periosteum  is  separated  from  the  bone,  by 
lateral  extension  of  the  abscess  ;  more  and  more  weakening  vital  power 
in  the  denuded  bone,  by  interfering  with  its  source  of  vascular  supply. 
Thus  in  the  bone  already  inflaming,  and  with  its  power  of  controlling 
disease  impaired — the  risk  of  the  destructive  results  of  the  inflammatory 
process  is  increased,  and  the  area  of  ulceration  or  necrosis  extended. 

2.  Chronic. — But  the  process  may  be  altogether  chronic  and  limited, 
and  yet  have  reached,  to  suppuration ;  and  the  abscess  may  be  small,  and 
chronic  too — enlarging  slowly  if  at  all.  In  such  a  case  we  are  more 
chary  of  the  knife.  The  cell  elements  by  which  the  nutrition  of  the 
bone  is  carried  on  have  been  so  gradually  and  gently  modified  in  their 
development,  that  little  or  no  destructive  result  occurs.  Were  a  direct 
incision  to  be  made,  this  might  bring  a  certain  amount  of  acute  inflam- 
matory accession  as  its  direct  result ;  and  under  this,  ulceration  or  even 
partial  death  might  be  induced.    Such  risk,  therefore,  is  not  to  be  in- 
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curred.  The  practice,  under  the  circumstances,  is  to  attempt  discussion 
by  the  means  formerly  detailed  as  suitable  for  absorption  of  the  chronic 
results  of  the  inilanimatory  process.  The  fluid  is  gradually  taken  back  into 
the  system  ;  the  cavity  proportionally  contracts  ;  and  the  bone  recovers 
its  normal  state.  Failing  in  discussion,  or  from  any  cause  acute  accession 
having  supervened,  then  direct,  free,  and  early  incision  is  to  be  practised 
unhesitatingly ;  as  undoubtedly  the  less  of  two  evils. 

Chi-onic  collections  of  fluid  on  the  surface  of  bone,  between  it  and 
the  periosteum,  ai-e  often  connected  with  the  syphilitic,  or  mcrcurio- 
syphihtic  cachexy.  These  might  seem  to  be  peculiarly  unpromising; 
but  they  are  not.  Even  when  the  bone  is  obviously  rough  and  spongy, 
having  undergone  irregular  absorption  of  its  calcareous  elements  by  the 
gi-adual  changes  induced  by  the  modification  of  the  nutritive  processes, 
incision  is  to  be  abstained  from ;  and  under  full  and  sustained  doses  of 
iodide  of  potassium  internally,  with  the  external  use  of  counter-irritants, 
rapid  and  permanent  cure  wiJl  usually  be  obtained. 

Internal  Abscess. — This  may  be  either  Difi'use  or  Limited.  1. 
Diffuse — Osteo -myelitis. — The  inflammatory  process  has  reached  the  sup- 
purative crisis  in  the  lining  membrane  and  medullary  substance  of  the  in- 
terior of  a  bone.  The  pent-up  pus,  so  soon  as  formed,  acts  as  a  fresh  source 
of  irritation,  the  area  of  the  disease  extends  its  limits,  and  difluse  suppura- 
tion of  the  whole  soft  tissues  contained  within  the  medullary  canal  usually 
takes  place.  At  the  same  time  a  like  process  of  suppurative  cell- multiplica- 
tion occurs  throughout  the  cancellated  and  laminated  textures  of  the  bone, 
and  between  the  periosteum  and  bone,  so  that  matter  is  sooner  or  later 
found  beneath  the  periosteum,  and  ultimately  also  in  the  more  superficial 
soft  textures ;  but,  as  can  be  readily  imagined,  not  till  after  some  time, 
much  agony,  great  swelling,  and  serious  constitutional  disturbance.  The 
fate  of  bone,  under  such  circumstances,  is  inevitably  untoward.  It  must 
die ;  and  in  the  case  of  the  long  bones  usually  extensively. 

The  treatment  is  to  make  a  free  direct  incision,  so  soon  as  the  pre- 
sence of  matter  can  be  ascertained.  The  pus  is  discharged ;  further 
extension  of  mischief  is  probably  prevented ;  and  an  opportunity  is  pro- 
cured, favoui-able  for  extrusion  of  dead  parts,  and  for  otherwise  remedying 
the  disaster  already  sustained.  Constitutional  antiphlogistics  are  at 
the  same  time  employed ;  proportioned  to  the  symptoms.  If  progress 
towards  cure  be  slow,  discharge  copious,  and  the  natural  power  of  the 
system  weak,  hectic  is  not  improbable ;  and  the  general  remedies  must 
change  accordingly.  Such  diffuse  osteo-myelitis  occurring  after  amputa- 
tion, or  the  removal  of  an  exostosis,  or  any  operation  or  injury  implicat- 
ing the  medullary  canals  and  sufi&cing  to  excite  suppuration,  has 
frequently  been  observed  to  determine  the  occurrence  of  pytemia,  and 
a  consequently  fatal  result. 

2.  Limited  Internal  Abscess. — The  occurrence  of  this  is  more  rare. 
The  cancellous  texture  of  the  heads  of  the  long  bones — more  especially 
of  the  tibia — ^is  the  ordinary  site.  The  patient  is  at  or  beyond  the 
middle  age ;  and  generally  has  been  much  exposed  to  inclemency  of 
weather.  The  abscess  is  minute,  the  su]ipuratcd  part  seldom  exceeding 
the  space  of  a  shilling  in  extent ;  and  it  is  surrounded  and  limited  by 
dense  firm  bone— obviously  the  result  of  the  usual  plastic  change  peculiar 
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to  the  second  stage  of  tliu  stlienic  iuflamniatory  process.  Tlie  suppu- 
rated space  is  usually  lined  by  a  distinct  pyogenic  membrane ;  and  the 
pus  is  thick  and  creamy.  The  whole  process  has  been  plainly  clironic 
as  well  as  sthenic — a  combination  not  usually  found  in  other  cii-cum- 
stances. 

The  texture  around  becomes  affected  by  ostitis,  of  a  minor  grade  

still  chronic ;  causing  gradual  enlargement,  and  ultimate  consolidation,  of 
the  whole  bone  at  that  part. 

The  limiting  dense  bone  serves  both  a  good  and  an  injurious  end. 
It  is  plainly  analogous  to  the  limiting  ring  in  abscess  of  the  soft  parts ; 
but  is  not  alike  salutary.  For  while  it  divides  the  surrounding  parts 
from  the  purulent  result  of  the  inflammatory  process,  it  also  prevents, 
from  its  density  of  nature,  anything  hke  accommodating  expansion  before 
the  accumulating  pus  ;  increasing  greatly  the  pain  and  constitutional 
affection,  delaying  or  altogether  preventing  the  spontaneous  evacuation  of 
the  abscess,  and  tending  to  acute  exacerbation  of  the  original  disorder. 
Unless  relief  be  afforded,  a  more  formidable  inflammatory  process  may 
invade  the  whole  affected  part ;  osteo-myelitis ;  suppurative,  diffuse, 
destructive,  with  proportional  aggravation  of  local  and  constitutional  dis- 
order. 

If  inflammatory  accession  remain  aloof,  however,  the  limited  form 
may  endure  for  many  months  ;  slowly  enlarging,  perhaps,  and  becoming 
more  and  more  densely  surrounded  by  new  bone. 

If  situated  close  to  a  joint,  there  is  risk  of  its  progress  causing  puru- 
lent irruption  into  the  cavity  ;  intense  synovitis  resulting — usually 
destructive. 

The  symptoms  of  this  affection  are  very  marked.  Great  pain,  con- 
stant, and  rather  on  the  increase  than  other-wise,  is  felt  in  one  fixed  spot, 
of  limited  extent.  At  that  point  the  skin  may  be  red, 
but  not  tense  ;  and  only  slightly  swoln,  if  at  all.  Some 
increase  of  pain  results  from  firm  pressure  ;  but  such 
increase  is  infinitely  below  what  would  accrue  from 
direct  compression  of  a  part  primarily  inflamed.  The 
superficial  bone  and  the  soft  textures  above  have  become 
involved  in  a  minor  grade  of  the  inflammatory  process  ; 
and  it  is  from  compression  of  these  that  aggravation  of 
the  pain  occurs.  As  usual,  nocturnal  exacerbation  is  pre- 
sent. A  sensation  of  weight  and  thi'obbiiig,  as  well  as 
of  pain,  is  complained  of  in  the  centre  of  the  bone  ;  and 
to  that  spot,  on  which  he  can  at  once  lay  his  finger,  the 
patient  unhesitatingly  attributes  all  his  afiliction.  No 
I'lg-  los.  ordinary  antiplologistic  treatment,  however  active,  afibrds 
relief.  Constitutional  disturbance  is  more  of  the  irritative  than  of  the 
inflammatory  type  ;  sleep  is  almost  wholly  denied  ;  and  not  unfrequeutly 
delirium  occurs.  By  continuance,  the  system  is  gradually  exhausted ; 
the  fever  changes  into  hectic  ;  and  this  may  i^rove  so  urgent  as  to  demand 
amputation.  More  than  one  mutilation  has  been  performed  above  the 
knee,  wliich  should  have  never  happened  ;  seeing  that  perforation  of  the 
Fig.  108.  Limited  internal  abscess  in  lower  part  of  tibia.  Section  of  bone. 
Prep,  in  Royal  College  of  Surgeons'  Museimi,  Edinbiu-gh. 
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head  of  tlie  tibia,  and  evacuation  of  a  small  abscess  there,  would  have 
sufficed  to  resolve  all  the  urgency. 

Sometimes  remarkable  intermission  of  the  symptoms  occurs  j  pro- 
bably in  consequence  of  the  matter  having  found  either  a  partial  or  com- 
plete vent  from  its  original  site.  When  such  intermission  does  take 
place,  the  case  may  closely  simulate  neuralgia. 

It  has  been  already  observed,  that  usually,  unless  efficient  relief  be 
afforded,  aggravation  and  extension  of  the  original  affection  occur 
volving  the  whole  bone  at  that  part  in  suppuration, 
ulceration,  and  death.  Then  the  constitutional  symptoms 
undergo  proportional  aggravation.  Sometimes,  however, 
the  progress  is  more  gradual.  Absorption  and  ulceration 
occur  in  the  parts  surrounding  the  abscess  ;  this  slowly 
enlarges,  and,  obeying  the  general  law,  enlarges  chiefly 
towards  the  surface  ;  the  surface  is  ultimately  reached,  the 
matter  discharged,  and  the  bone  relieved.  Not  unfre- 
quently,  one  or  two  small  sequestra  are  extruded  along 
with  the  matter.  But  this  is  both  a  painful  and  a  pro- 
tracted process  ;  occupying  not  days,  but  weeks — perhaps 
many ;  and  ever  Hable  to  be  merged  in  general  acute  ostitis 
and  death  of  the  bone.  Even  supposing  that  such  acces- 
sion do  not  occur,  constitutional  disorder  will  be  inevi- 
tably great,  and,  in  consequence,  life  may  be  endangered, 
or  saved  only  at  the  cost  of  the  Hmb. 

Treatment  is  simple.  Instead  of  the  amputating  Imife 
and  saw,  at  an  advanced  period  of  the  case,  we  employ 
the  scalpel  and  trepliine  at  the  beginning.  Ordinary 
means  having  failed  to  arrest  the  inflammatory  process, 
and  the  symptoms  being  sufficiently  plain  to  convince  us  that  a  limited 
internal  abscess  has  formed,  we  make  a  free  incision  over  the  marked 
spot ;  and  there  apply  the  crown  of  a  trephine  ;  perforating  towards 
the  interior.  On  reaching  the  cancellous  texture,  pus  will  probably 
begin  to  ooze  by  the  side  of  the  instrument.  In  withdrawing  the 
trephine,  along  with  the  laminated  portion  of  bone  which  it  has  detached, 
■  a  tea-spoonful  or  two  of  tolerably  laudable  pus  may  escape  ;  and  then, 
evacuation  having  been  fully  accomplished,  the  patient  passes  almost  at 
once  from  most  cruel  torment  into  placid  repose.  The  flaps  are  replaced, 
and  the  wound  treated  on  ordinary  principles.  The  part  soon  quiets 
down,  and  ultimately  cicatrizes  firmly  and  permanently. 

Should  the  first  trephining  fail  to  detect  pus,  and  the  symptoms  yet 
be  most  convincing  of  its  presence,  the  instrument  may  be  reapplied  ; 
with  hopes  of  a  better  success — as  is  well  exemphfied  in  a  case  detailed 
in  Liston's  "Elements,"  p.  116.  But  to  obviate  the  necessity  for  this, 
it  is  well  to  use  a  specially  large  trephine  in  the  first  instance. 

In  some  cases  it  has  happened  that  although  no  pus  or  suppurated 
cavity  has  been  detected,  relief  and  cure  have  still  followed  the  operation  ; 
probably  by  the  relief  of  tension. 

Fig.  109.  .Section  of  femur,  shewing  great  condensation.  Near  the  middle,  an 
abscess  has  discharged  itself,  at  some  remote  period — not,  however,  before  having 
proved  the  cause  of  extensive  structural  change. 


Fig.  109. 
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By  such  comparatively  simple  procedure,  both  life  and  limb  may  be 
saved ;  an  important  fact  ;  for  which  our  profession  stands  indebted  to 
Sir  Benjamin  Brodie. 

It  should  not  be  forgotten,  however,  that  a  sub-acute  inflammatory 
process  in  hone,  attended  with  no  further  effect  than  a  change  of  struc- 
ture, may  readily  be  mistaken  for  internal  abscess  ;  and  therefore  that  no 


operation  should  be  resorted  to  until  the  treatment  suited  to  mere  struc- 
tural change  has  had  a  fair  trial  and  failed. 

Chronic  Internal  Abscess. — This  may  result  from  the  acute ;  the  in- 
flammatory process  subsiding,  no  primary  osseous  barrier  of  hmitation 
existing,  and  pus  continuing  to  be  formed  not  more  rapidly  than  the 
surrounding  parts  can  accommodate  themselves  to  by  slow  expansion. 
Or  the  inflammatory  process  is  chronic  throughout.  The  laminated  tex- 
ture is  gradually  distended ;  and  the  cancellous  is  either  condensed, 
assisting  to  form  the  thickened  parietes  of  the  ca'^rity,  or  is  removed  by 
absorption.  Sometimes  the  death  of  small  portions  of  the  interior  of  the 
bone  has  been  the  result  of  the  inflammatory  process  ;  and  these  become 
detached,  and  mingle  with  the  fluid  contents.  The  cavity  steadily 
enlarges.  Its  contents  are  purulent,  but  usually  thin  ;  commingled  with 
the  ulcerative  debris,  and,  as  just  observed,  often  containing  small  se- 
questra. A  distinct  pyogenic  membrane  lines  the  interior ;  and  the 
walls  consist  of  the  expanded  laminae  of  the  bone,  strengthened  from 
time  to  time  by  recent  osseous  formation  on  the  exterior.  On  making 
a  section  of  bone  so  affected,  its  laminated  portion  is  sometimes  found, 
notwithstanding  much  expansion,  considerably  thicker  and  more  dense 
than  in  the  normal  state.  At  one  point,  however,  attenuation  of  the 
parietes  by  absorption  usually  does  take  place,  though  veiy  slowly  :  and 
there  ultimately  discharge  may  be  effected. 

The  symptoms,  lilce  the  morbid  process,  are  of  a  chronic  natm-e 
throughout.  A  dull  indolent  swelling  forms  gradually  ;  with  more  or 
less  affection  of  the  superimposed  soft  parts,  and  irritation  of  the  system. 
The  affection  is  hable  to  be  mistaken  for  a  tumour  forming  in  the  interior 
of  the  bone,  or  for  chronic  node. 

Treatment  consists  in  perforation  of  the  parietes,  at  the  prominent 
and  thinnest  part.    A  bistoury  may  be  sufficient  for  this  alone  ;  or  the 

Fig.  110.  Internal  abscess  alTectiug  the  til)ia,  iK'nr  its  centre.  Cured  by  the  tro- 
1  thine.    Patient  a  policeman,  a;t.  22.   Case  narrated  in  Listou's  "  Elements,"  p.  11'  • 
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assistance  of  a  small  trephine  nmy  he  requirea.    The  purulent  contents 
thus  evacuatea  ;  and  an  efficient  draining  of  them  is  ensured,  by 


are 


establishing  a  second  and  more  dependent  aperture,  if  necessary 


opening  followed  by  counter- opening. 


Granulation  and  repair  advance 


Fig.  111. 


in  the  interior  ;  by  uniform  support  externally,  from  bandaging,  centn- 
petal  contraction  of  the  parictes  is  favoured  ;  and  thus  slowly  the  cavity 
may  disappear,  the  discharge  cease,  the  swelling  in  some  measure  s^ibside  ; 
;md  both  symmetry  and  usefulness  may  be  at  least 
partially  restored.  But  not  unfrequently,  as  can 
readily  be  imagined,  progress  towards  cure  is  interr 
rupted,  the  part  threatening  to  remain  open  ;  in  such 
circumstances,  stimulation  of  the  interior  by  injec- 
tions, as  of  sulphate  of  zinc,  is  Ukely  to  prove  bene- 
ficial. And  if  these  fail,  a  seton  may  be  lodged 
temporarily,  so  as  to  excite  fresh  inflammatory  acces- 
sion ;  which,  on  subsidence  from  the  suppurative  stage, 
may  carry  on  repair  with  a  renewed  and  more  success- 
fid  energy.  If  the  cavity  be  large,  and  its  parietes 
thin  and  superficial,  the  process  of  cure  may  be  ab- 
breviated by  removing  a  part  of  these,  and  then 
cbessing  the  wound  so  as  to  ensure  contraction  and 
cicatrization  from  the  bottom. 

Scrofulous,  or  Tuhercular  Abscess  of  Bone. — This 
is  of  indolent  and  ^chronic  origin;  liable  to  acute 
exacerbation.    It  is  situated  in  the  cancellous  texture  ; 
in  the  bodies  of  the  short  bones,  or  in  the  arti- 
culating extrenieties  of  the  long  ones.    The  cancelli  of  the  bone  having 
become  enlarged,  by  thinning  and  even  complete  absorption  of  their 
walls,  the  contained  medullary  substance,  presenting  a  rosy  or  purplish 
congested  appearance,  tends,  as  the  disease  advances,  either  to  undergo 
fatty  or  suppurative  change.    Thus,  the  whole  bone  becomes  expanded, 
and  perhaps  even  soft  and  compressible.    The  formation  of  tubercular 
matter,  according  to  some,  is  supposed  to  take  place  in  the  cancelli,  as  a 
common  consequence  of  these  preliminary  pathological  changes  ;  and 
certainly  here  and  there  yellow  tubercular  nodules  may  be  observed,  in 
making  sections  of  cancellated  bone  in  scrofulous  patients.    There  is, 
however,  good  reason  to  believe  that  these  are  merely  the  remains  of 
purulent  collections,  and  consist  of  accretions  of  shrunken  pus  corpuscles, 
and  not  of  true  tubercle.    In  bone  affected  in  this  way,  there  are  usually 
indistinct  symptoms  of  a  chronic  or  subacute  inflammatory  process  having 
preceded  this  change  in  the  nutrition  of  its  cancelli.    Such  cheesy  puru- 
lent formations  having  accumulated  in  some  quantity,  an  inflammatory 
process  supervenes  ;  spontaneously,  or  by  external  injury.     The  old 
solidified  pus  crumbles  down,  becoming  mixed  with  a  new  purulent  for- 
mation.   And  this  matter  may  be  either  limited  by  a  pyogenic  membrane, 
or  become  diffused  by  extension  of  the  corpuscular  multiplication  in  the 
surrounding  parts  ;  most  frequently  the  abscess  is  of  the  diff'use  cha- 

Fig.  111.  Clironic  abscess  of  tibia— of  large  size.  Bnne  mucli  thickened  as 
well  a.s  expanded  round  the  cavity.  Prop,  in  Royal  College  of  Surgeons'  Museum, 
Edinburgh. 
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racter.  According  to  the  site,  either  tlie  general  surface  is  approached, 
and  the  cheesy  debris,  with  minute  fragments  of  bony  spicula  and  pus, 
thence  discharged ;  or  a  neighbouring  articular  cavity  is  opened  into,  and 
by  such  irruption  grave  inflammatory  mischief  is  excited  in  it. 

The  symptoms  are,  first,  uneasiness  and  weight,  rather  than  pain, 
deeply  seated  in  the  bone,  increased  somewhat  by  pressure  and  consider- 
ably by  motion ;  and  occurring  in  a  patient  of  an  obviously  sti'umous 
habit.  Enlargement  of  the  bone  then  takes  place  at  that  part,  with 
increase  of  the  uneasy  sensations ;  the  superimposed  soft  parts  become 
oedematous,  and  the  skin  assumes  a  bluish  colour.  On  occurrence  of  the 
suppurative  crisis,  enlargement  becomes  more  rapid  ;  pain  increases,  but 
yet  is  comparatively  dull ;  shivering  takes  place,  and  the  system  there- 
after sympathises  more  or  less.  When  the  surface  is  approached,  erysi- 
pelatous redness,  fluctuation,  and  pointing  may  present  themselves,  unless 
incision  be  premised  ;  and,  an  opening  having  formed,  the  usual  cha- 
racters of  the  scrofulous  sore  are  exhibited,  with  the  addition  of  this 
disease  of  bone  at  the  bottom  of  the  cavity.  When,  on  the  other  hand, 
an.  articulation  is  opened  into,  violent  aggravation  of  both  local  and  con- 
stitutional symptoms  follows  ;  as  will  be  afterwards  described. 

Sometimes,  but  very  rarely,  the  cheesy  matter,  instead  of  undergoing 
inflammatory  degeneration,  may  become  changed  into  a  mass  of  earthy 
matter ;  as  more  frequently  happens  to  tubercle  in  the  lungs. 

Treatment  should  be  mainly  prophylactic.  By  rest,  fomentation,  and 
attention  to  the  general  health  at  first,  it  is  our  object  to  limit  chronic 
inflammatory  change,  and  prevent  its  suppuration.  Leeching,  or  other 
antiphlogistics,  injure  the  system ;  and  counter-irritants,  of  any  high 
grade,  in  addition  to  a  similarly  evil  effect,  often  seem  to  hurry  onward 
the  local  disease.  The  best  remedies  are  general  hygiene,  with  sea-air, 
cod-liver  oil,  and  chalybeates  ;  the  iodides,  also,  being  sometimes  well 
borne.  When  suppuration  has  occurred,  we  have  little  or  no  power  of 
controlling  the  untoward  progress.  All  that  we  can  do  is  to  evacuate 
matter  by  incision,  so  soon  as  its  presence  has  been  detected — seldom 
until  it  has  appeared  in  some  quantity  in  the  soft  tissues ;  mitigating, 
meanwhile,  as  we  best  may,  both  local  and  general  symptoms,  as  they 
arise. 

When,  under  scrofulous  disease,  bone  has  been  destroyed  to  any 
considerable  extent,  reproduction  seldom  if  ever  occurs.  And  hence,  in 
scrofulous  loss  of  substance,  so  common  in  the  phalanges  of  the  fingers  in 
young  people,  shortening  of  the  fingers  inevitably  results  ;  proportioned 
to  the  amount  of  bone  destroyed. 

General  Suppuration  of  Bone. — The  abscess  is  neither  external  nor 
internal,  but  .  both,  pervading  the  whole  bone,  and  invariably  acute  ;  the 
result  of  intense  general  ostitis.  The  bone  so  aflPected  dies,  more  or 
less  extensively  ;  and  is  bathed  in  a  profuse  secretion  of  pus,  Avhich  not 
only  burrows  under  the  periosteum,  but  lodges  also  in  the  general  soft 
parts,  rapidly  making  its  way  to  the  surface.  In  fact,  the  case  is  one  of 
acute  necrosis. 

The  ordinary  symptoms  are — shivering  ;  violent,  deep-seated  pain, 
constant,  and  increasing  ;  great  SAvelling  of  the  limb,  obviously  of  in- 
flammatory origin  ;    redness  of  the  integument,  as  if  erysipelatous ; 
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constitutional  disorder,  severe,  and  of  the  sthenic  inflammatoiy  type. 
Matter  forms,  and  is  discernible  in  the  soft  parts  ;  deep,  in  contact  with 
the  bone.  It  approaches  the  surface  at  one  or  more  points,  and  is  dis- 
charged by  either  ah  artificial  or  spontaneous  aperture.  Soon  there- 
after, the  inflammatory  fever  may  pass  into  hectic.  The  acute  stage 
— abscess — has  gone  by  j  the  chronic  stage — necrosis — has  become  esta- 
blished. 

Treatment  should  be  both  active  and  early,  both  general  and  local, 
as  in  acute  ostitis  and  periostitis.  When  matter  has  formed,  free  incision 
is  required  ;  not  to  prevent  necrosis — for  that  is  impossible — ^but  to  limit 
its  extent,  and  favour  the  natural  process  of  cure. 


Ulceration  of  Bone. 

This  may  be  simple  and  tractable — Ulcer  ;  or  peculiar,  and  difficult 
of  cure — Caries. 

1.  Simjple  Ulcer  of  bone  is  the  ordinary  product  of  an  advanced  in- 
flammatory process  ;  as  in  the  analogous  condition  of  the  soft  tissues. 
The  inflammatory  process  is  invariably  its  direct  cause.  As  a  soft  tex- 
ture may  inflame,  suppurate,  and  ulcerate,  so  may  bone  ;  the  inflamma- 
tory process  originating  in,  and,  as  a  destructive  process,  mainly  limited 
to,  the  ulcerated  part.  When  an  abscess,  forming  in  connection  with 
bone  or  its  periosteum,  is  evacuated,  it  might  be  supposed  that  the  rough 
spicular  surface  of  bone  has  been  produced  by  the  pressure  of  the  matter 
"  eroding"  the  bone,  or  causing  ulceration.  This,  however,  is  a  mistake. 
The  disease  of  the  bone  has  given  rise  to  the  suppuration,  not  the  suppu- 
ration to  it.  When  continuous  pressure  acts  upon  bone,  we  have  already 
seen  that  it  produces  absorption  ;  and  so,  wlien  pus,  pent  up  within  the 
interior  of  a  bone,  works  its  way  to  the  surface,  the  aperture  or  cloaca 
by  which  it  escapes  is  not  formed  by  ulceration,  nor  does  it  present  any 
of  the  appearances  of  ulcer  in  bone.  It  is  formed  by  continuous  absorp- 
tion, and  its  surface  is  covered  by  a  smooth  membranous  expansion  like 
the  pyogenic  membrane  of  an  abscess. 

The  destructive  process  is  simple,  like  its  analogue  in  the  soft  tex- 
tures. It  commences  in  the  same  structural  changes,  already  described 
as  attending  upon  the  inflammatory  process  in  bone.  First,  the  bone 
becomes  more  porous,  its  lacunae  enlarged,  its  cancelli  confluent  from 
absorption  of  their  walls,  its  Haversian  canals  enlarged,  its  textures  more 
vascular  and  succulent.  Then  suppurative  death  of  the  lacunar  corpuscles 
in  a  limited  area  is  accompanied  with  breaking  down  of  the  calcareous 
texture,  which  depends  on  them  for  nourishment ;  and  while  the  ulcera- 
tion extends,  this  death  and  suppuration  of  cell  structure,  and  molecular 
disintegration,  must  commensurately  continue.  Whenever  the  in- 
flammatory process  which  determines  these  fatal  results  diminishes 
from  its  destructive  grade,  ulceration  also  ceases,  and  the  process  of  re- 
pair succeeds.  The  healing  process  is  quite  analogous  to  what  takes 
place  in  the  soft  parts.  There  are  constructive  results  of  the  inflamma- 
tory process,  as  in  the  heahng  ulcer  of  soft  parts,  more  particularly  in 
the  neighbouring  bone ;  and  this  new  matter  is  converted  into  bone, 
constituting,  in  the  macerated  specimen,  osseous  spicula.    By  these  the 
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sluTaco  of  the  bono  around  tlio  area  of  tlie  ulcerative  change  is  more  or 
less  coi)iously  studded,  and  the  supply  of  such  new  material  is  usually 
in  proportion  to  the  continuance  of  the  irritation.  When  tlie  in-itation 
attending  on  the  ulcerative  process  ceases,  all  further  marginal  formation 
of  bone  ceases  too  ;  and  in  most  instances  the  spicula  become  absorbed, 
■while  the  granulatiiig  sm-face,  lately  the  site  of  ulceration,  becomes  to 
some  extent  converted  into  a  thin  layer  of  new  bone.  The  surrounding 
bone,  being  an  inelastic  texture,  does  little  towards  diminution  of  the 
chasm  by  centripetal  movement.  Something,  however,  is  effected  by 
absorption.  While  the  excavated  surface  is  scantily  developing  new 
osseous  matter,  interstitial  absorption  is  advancing  in  the  margins,  wliicli 

are,  as  it  were,  bevelled  off  thereby  ;  and, 
lllll^fcfe,,         ceasing  to  be  either  occupied  by  new  osseous 
mtm^^     developments,  or  even  to  retain  their  formei' 
miliim//m:-.     l^ealthy  elevation,  they  slope  gradually  to-wards 
the  central  depression.    Thus,  partly  by  repara- 
tion of  the  surface  of  the  ulcer,  partly  from 
levellmg  of  the  surrounding  margins  by  absorp- 
tion, the  cavity  comes  to  be  gi-adually  dimi- 
nished ;  and  the  superimposed  soft  parts,  mean- 
while busy  in  bringing  themselves  into  a  state 
suited  to  granulating  repair,  now  coalesce  with 
„„  the  osseous  granules  beneath,'^  and  interweave 

Pig.  112.  '-' .  .  '  ^ 

hard  texture  with  soft,  into  a  fibrous  substance ; 
which,  ultimately  skinning  over,  gives  a  firm,  depressed,  soHd,  white, 
permanent  cicatrix. 

Sometimes  the  soft  parts  heal  by  themselves,  independent!)'  of  the 
bone  ;  filming  over,  while  the  ulcer  beneath  is  yet  unclosed  The 
cicatrix  then  is  elevated,  movable,  evidently  unconnected  "v\T.th  the 
bone,  livid,  soft,  and  painful ;  certain  soon  to  be  undone,  by  reaccession 
of  the  advanced  infiammatory  process ;  disclosing  the  ulcer  beneath, 
perhaps  wider  and  deeper  than  before. 

Ulcer  of  bone,  though  originally  simple,  and  well-disposed  to  heal, 
may,  from  its  extent,  its  site,  or  by  reaccession  of  the  inflammatory 
process — and  consequent  vacillation  in  its  progress — degenerate  into  a 
Aveak  or  indolent  condition,  tardy  and  inefficient  in  repair ;  as  happens, 
under  similar  circumstances,  in  the  soft  parts. 

Treatment  is  conducted  on  principles  ^^recisely  similar  to  those  whicli 
regulate  that  of  the  cutaneous  sore.  Eest,  water-dressing,  and  antiplilo- 
gistic  regimen,  during  the  inflammatory  and  ulcerative  stages  ;  not  for- 
getting removal  of  any  obvious  cause  at  the  outset ;  then  water- dressing, 
medicated  so  as  to  gently  stimulate  ;  external  support  by  uniform 
bandaging  ;  and  maintenance  of  the  vis  vitcB  by  suitable  regimen,  so  as 
to  insui'e  activity  of  repair. 

2.  Caries. — This  may  follow  on  the  simple  sore.  More  frequently 
it  is  original.    It  is  something  more  than  a  weak  ulcer  of  bone.  With 

Fig.  112.  Ulcer  of  cranium,  healed.  The  margins  bevelled  olF,  and  sloping  down. 
The  surface  studded  with  imperfect  granulation.  From  the  same  rraninm  as  Figs. 
30,  40. 
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many,  there  is  much  laxity  hi  the  use  of  the  term  ;  applying  it  indis- 
criminately to  all  breaches  of  continuity  in  hone,  of  whatever  kind. 
We  shall  endeavour  to  define  the  state  of  matters  to  which  we  appre- 
hend that  the  term  Caries  is  truly  applicable,  and  shall  use  that  word 
only  to  denote  that  condition  ;  remembering  the  just  saying  of  Mr. 
Pott,  how  "  clear  and  precise  definitions  of  disease,  and  the  application 
of  such  names  to  them  as  are  expressive  of  their  true  nature,  are  of 
more  consequence  than  they  are  generally  imagined  to  be.  Untrue  and 
imperfect  ones  occasion  false  ideas,  and  false  ideas  are  generally  followed 
by  erroneous  practice." 

Caries,  then,  we  consider  to  be  an  ulcerated  condition  of  bone  of  a 
pecuhar  kind  ;  practically  consisting  of  three  parts — 1,  The  ulcerous,  or 
molecularly  disintegrating,  and  suppurating  surface  itself;  consisting  of  fine, 
needle-like  spicula,  mixed  up  with  the  medullary  substance,  which  presents 
the  appearance  of  soft,  weak  granulations  ;  2,  A  portion  of  bone  next  to 
this,  opening  up  in  texture,  by  absorption  of  the  walls  of  the  cancelli, 
and  fusion  of  the  cancelli  mth  each  other  ;  3,  The  bone  beyond  this 
again,  firm  and  sound,  or  even  unduly  condensed  ;  undergoing  the  second 
stage  of  a  sthenic  inflammatory  process,  and  evidencing  its  reparative 
energy  by  studding  itself  by  firm  osseous  nodules.  In  dense  bones,  caries 
is  preceded  and  accompanied  by  an  opening  up  of  the  tissue,  as  formerly 
observed ;  cancellated  texture  seeming  to  be  its  proper  nidus  ;  and  in- 
flammatory transformation  of  laminated  bone  into  a  kind  of  cancellated 
tissue  seeming  to  be  an  essential  prelude  to  its  accession,  in  those  parts 


Fig.  113. 

where  cancellous  texture  does  not  naturally  exist.  The  margins  of 
the  cavity,  consequently,  have  not  the  abrupt  and  firm  character  of 
the  simple  ulcer  ;  but  are  soft,  spongy,  and  worm-eaten  in  appearance. 
The  ulcer  itself  is  sometimes  of  uniform  level  ;  more  frequently  it 
IS  unequal ;  deep  at  one  point,  and  comparatively  shallow  at  another. 
It  has  no  adequate  power  of  reparation.  It  is  either  open  and  uncovered, 
as  if  either  inanimate  or  still  undergoing  disintegration  — a  probe 
passmg  crumblingly  into  it,  as  into  soft  decayed  woody  fibre  Or 
It  IS  mvested  by  tall,  pale,  fleshy  granulations  ;  which  seem  altogether 
incapable  of  completing  transition  into  bone.  The  ulcerative  process 
IS  rather  chronic  than  acute.  Sometimes  the  bone  is  extensively  and 
rapidly  destroyed;  more  commonly,  destruction  is  slow  and  Gradual 
even  when  great.  Not  unfrequently  only  a  slight  extent  of  the  bone's 
surtace  is  involved  ;  even  in  cases  of  old  standing.  The  whole  of  a  small 
Done,  even  the  whole  of  a  chain  of  small  bones,  or  all  the  articulating 
"'^''^"'1'^'^  «f  Caries  in  the  metatarsal  bone  of  the  great  toe.  Two  carious 
a«ve Vffmf '  '""""'""'"'^      interstitial  absorption  ;  as  well  ns  by  attempts  at  ropar- 
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extremity  of  a  long  bone,  may  Le  attacked  ;  or  a  thin  external  portion 
alone  ]nay  suifer.  A  tliin,  fetid,  purulent  discharge,  ollen  bloody,  always 
acrid,  usually  more  or  less  mixed  with  ulcerative  debris,  and  often  con- 
taining small  detached  sequestra,  exudes  in  considerable  quantity.  The 
corresponding  soft  parts  are  swoln  and  broken  up  by  suppuration ;  and 
one  or  more  apertures  exist  in  the  integument,  presenting  the  characters 
sometimes  of  the  weak,  sometimes  of  the  scrofulous,  sometimes  of  the 
irritable,  sometimes  of  the  inflamed  ulcer.  A  probe,  passed  through  these 
apertures,  reaches  the  bone,  and  is  found  to  sink  into  it ;  readily,  with 
the  application  of  little  or  no  pressure,  if  the  surface  be  uncovered  by 
soft  parts  ;  but  not  without  pressure,  if  investing  granulations  exist,  as 
frequently  is  the  case.  In  using  the  probe,  this  must  be  borne  in  mind  ; 
otherwise  fallacy  of  diagnosis  is  not  unlikely  to  be  incurred.  Sometimes 
the  probe  may  be  freely  used,  and  little  pain  ensue  ;  but  more  frequently 
even  its  lightest  movement  causes  much  suffering,  and  bleeding  of  a  dark 
oozy  kind ;  both  pain  and  bleeding  being  due  to  the  soft  parts  of  the 
medullary  structure,  rather  than  to  the  bone.  Usually  there  is  smart 
pain  in  the  part,  even  independently  of  external  interference. 

As  already  stated,  the  diseased  portion  may  be  conveniently  considered 
as  consisting — usually,  though  not  invariably — of  three  parts.  Suppose 
a  cancellated  bone,  such  as  the  os  calcis  or  astragalus,  affected  ;  the  ulcerous 
surface  is  usually  central;  and  with  it  the  sinus,  opening  upon  the  sur- 
face, communicates  through  an  aperture  in  the  thin  laminated  crust  of 
the  bone.    If  a  section  of  the  bone  is  made  so  as  to  expose  the  affected 
part,  the  section  displays  in  the  centre  a  soft  spongy  substance  of  a  dark 
purple,  maroon,  or  rosy  tint.    This  resembles  granulations  in  structure, 
and  is  copiously  supplied  with  blood-vessels.    On  washing  with  water, 
and  carefully  picking  out  the  soft  granulation-tissue  with  forceps,  a  deli- 
cate framework  of  fine  needle-like  osseous  spicula,  of  a  translucent  or 
opaline  colour,  becomes  apparent.    To  it  the  granulations  are  not  ad- 
herent.   It  has  no  membranous  endosteal  expansion  covering  it,  and  no 
blood-vessels  entering  it.    A  portion  examined  by  the  microscope  con- 
tains no  vessels,  and  no  corpuscles  in  the  lacunae.    This  spicular  net- 
work is,  in  fact,  the  calcareous  remains  of  the  walls  of  the  cancelli ;  but 
no  longer  a  vital  structure  capable  of  reparation,  but  a  dead  skeleton  or 
framework  which  supports  the  vascular  medullary  tissue  ;  a  dead  texture 
which  acts  as  a  foreign  body,  keeping  up  irritation  and  suppuration, 
and  determining  the  suppuration  of  that  medullary  tissue  by  wliich  it  is 
enveloped.    Beyond  this,  but  continuous  with  it  by  a  gradual  transfor- 
mation, we  find  the  cancelli  enlarged,  and  occupied  by  a  very  vascular 
medullary  substance,  adherent  to  their  osseous  walls.    A  portion  of  this 
bone,  examined  microscopically  under  favour-able  circumstances,  will  shew 
the  lacunae  enlarged,  and  crowded  with  corpuscles ;  fusing  together,  and 
thus  opening  up  the  texture  of  the  walls  of  the  cancelli ;  piercing  them 
through,  and  leaving  in  their  place  the  product  of  corpuscular  repro- 
duction in  the  form  of  a  vascular  medullary  or  gi-anulation  tissue, 
continuous  with,  and  structurally  identical  with,  the  medullary  tissue 
occupying  the  normal  cancelli  of  a  spongy  bone.    Beyond  this  area,  the 
irritation  produced  modifies  the  nutritive  process  in  such  a  manner,  that 
the  walls  of  the  cancelli  become  thickened  at  the  expense  of  the  medullary 
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-substance,  ■vvhicli  is  diminished  by  the  transformation  of  its  connective 
issue  into  bone.  This  part  of  the  bone  in  section  is  tougli,  deiise,  and 
almost  ivory-like  ;  and  when  this  outer  area  affects  the  subperiosteal  sur- 
face of  the  bone,  it  becomes  developed  into  osseous  spicula,  ridges,  and 
stalactitic  projections.  The  two  interior  portions  are  incapable  of  eificient 
restoration  or  repair ;  the  external  is  busy,  as  it  were,  atoning  for  their 
deficiency,  by  throwing  out  new  osseous  matter,  sometimes  in  great 
abundance.  Thus  the  carious  spicular  cavity,  filled  with  the  softened 
results  of  the  retrograde  transformation  of  fully-developed  bony  tissue,  is 
surrounded  first  by  spongy  bone  j  and  more  exteriorly  by  osseous  product, 
forming  a  hard  irregidar  ridge,  sometimes  but  slight,  at  other  times  ex- 
tensive. It  is  not  meant  that  such  an  arrangement  is  perfect  in  all  cases, 
but  only  that  it  obtains  to  a  greater  or  less  degree. 

Sometimes  continuous  necrosis  is  engrafted  on  the  ulcerative  process ; 
and  in  the  cavity  may  be  found  dead  portions,  either  of  cancellated  or 
laminated  texture  ;  partially  adherent,  or  altogether  loose  as  sequestra. 

The  system  invariably  suffers  to  a  greater  or  less  extent ;  and  the 
disorder  is  of  the  asthenic  type — constitutional  irritation.    Very  often  the 


Fig.  114. 


Fig.  115. 


])atient  has  been  for  some  time  manifestly  cachectic,  previously  to  the 
accession  of  local  mischief.  If  not,  symptoms  of  a  hectic  character  are 
not  long  in  supervening ;  all  the  more  early  and  formidable,  if  the  caries 
implicate  an  important  articulation. 

.  Caries  may  be  Simiole,  as  just  described  ;  or  it  may  be  of  a  Scrofu- 
i(m  or  Tubercular  character.  In  the  former  case,  it  is  unattended  by 
any  peculiar  product.  In  the  latter,  it  is  often  both  preceded  and  ac- 
companied by  the  formation  of  purulent  tubercular  accretion  in  the  loose 
texture  of  the  bone  ;  originating,  in  fact,  in  the  morbid  condition  formerly 
aetailed  as  constituting  scrofulous  abscess  of  bone.  First,  there  is  tuber- 
cular occupation  of  open  texture,  either  originally  cancellous,  or  rendered 

vJl\  of  the  elbow  ;  mainly  affectmg  the  condyle  of  the  humerus.  The 

vegetative  effort  around  the  carious  surface  well  exemplified. 

thp  ^^"^  ■^^^^  ^"'■^  combined  ;  in  phalanges  of  the  toes.    In  the  upper, 

c^vi<l^"°^'  represented  still  containing  its  sequestrum.    In  the  lower,  the 

'-avity  and  aequestnim  separate. 
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80  by  interstitial  cliaugo  ;  then  disintegration  and  suppuration  of  tliis. 
From  the  ultimately  open  condition  of  the  abscess,  the  state  of  ulcor 
necessarily  results ;  and  the  cavity  of  the  ulcer  is  more  or  less  occupied 
with  masses  of  a  lardaceous  character.  The  soft  parts  present  the  usual 
appearances  of  a  scrofulous  sore  ;  and  the  system,  both  before  and  during 
the  progress  of  the  local  disease,  shews  the  ordinary  signs  of  strumous 
cachexy  ;  latterly  aggravated  by  more  or  less  of  hectic.  During  the 
suppurative  stage,  irritative  fever  is  not  unlikely  to  be  present. 

Causes. — As  already  stated,  Caries  may  be  primary  ;  or  secondary, 
an  originally  simple  ulcer  having  so  degenerated.  Sometimes  the  bone 
is  not  the  texture  first  involved.  Infiltration  and  suppuration,  tuber- 
cular or  not,  may  have  occurred  in  the  soft  textures  ;  and  thence  disease 
may  have  extended  to  the  neighbouring  bone.  Or  the  disease,  com- 
mencing in  the  encrusting  articular  cartilages  in  the  periosteum,  may 
implicate  the  bone.  Or  an  intractable  ulcer  of  the  soft  parts  may  come 
to  implicate  the  subjacent  osseous  structure ;  as  in  lupus. 

By  some,  the  affection  of  bone  which  follows  on  the  truly  malignant 
ulcer  or  tumour  of  soft  parts  is  termed  caries  ;  but  unjustly.  It  is  a  truly 
malignant  or  cancerous  ulcer ;  just  as  different  from  true  caries,  as  open 
cancer  is  from  a  simply  weak  or  irritable  sore. 

In  the  tubercular  caries,  scrofula  is  of  course  to  be  considered  as  the 

^-^scj^rs*.;)     predisposing  cause;  any 
slight   external  injury 
may  serve  for  the  excit- 
ing.   SyphiHs  may  in- 
duce ulceration  of  the 
cranial  and  other  bones ; 
the  poison  often  seeming 
to  enact  the  part  of  both  predispos- 
ing and  exciting  cause.    And  the 
same  may  be  said  of  mercury  ;  per- 
haps with  greater  truth — at  least  in 
those  cases  in  which  that  mineral  has 
been  given  both  sakelessly  and  in 
profusion.    An  unfortunate  conjimc- 
tion  of  the  two  poisons  —  mercu- 
rial and  venereal — in  a  scrofulous 
system,  is  the  parent  of  the  worst, 
and   not  least  frequent   forms  of 
ulceration. 

Treatment. — Prevention  is  obviously  the  paramount  indication.  "With 
this  view,  if  symptoms  of  inflammatory  interstitial  change  be  present  in  a 
part,  our  attention  will  be  directed  to  the  arrest  of  this  ;  by  rest,  counter- 
irritation,  and  constitutional  care.  If  a  simple  abscess  or  ulcer  occur  on 
tlie  surface  of  bone,  it  will  be  our  object  to  effect  the  healing  of  this  as 
rapidly  as  possible  ;  in  order  to  prevent  irritation.  AVhen  mere  ostitis  is 
present  and  demands  our  aid,  we  shall  treat  it  actively  yet  warily; 
actively,  in  order  to  arrest  the  inflammatory  process,  ere  yet  the  untoward 

Fig.  116.  Mercurio-Sypliilitic  disease  of  tlie  skuli.  a,  A  portion  detached,  in  tlie 
form  of  sequestrum. 
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results  of  suppuration  or  ulceration  have  occurred  ;  warily,  avoiding  ex- 
haustion of  the  system,  and  still  more  the  poisoning  of  it,  by  excess  of 
mercurial  and  other  active  antiphlogi  sties ;  careful  not  to  induce  a  state 
favourable  to  the  occurrence  of  destruction  in  bone. 

When  caries  has  occurred,  the  indications  of  local  treatment  are 
abundantly  simple.  We  are  to  take  away  the  two  portions  wliich  are 
incapable  of  healthy  effort — the  interstitially  rarified  and  softened,  as 
well  as  the  truly  ulcerous  ;  leaving  a  solid  foundation  of  normal  texture, 
not  only  capable  of,  but  already  engaged  in,  the  business  of  efficient  repair. 
Afterwards,  the  part  is  to  be  treated  as  a  simple  ulcer ;  our  anxious  care 
being  directed  to  speedy  yet  efficient  and  certain  closure,  lest  renewed 
degeneration  supervene.  Not  resting  satisfied  with  a  blue,  elevated, 
soft  and  spongy  cicatrix  ;  but  insisting  on  the  establishment  of  one  which 
is  firm,  white,  depressed — plainly  incorporated  v/ith  the  bone. 

For  effecting  the  removal,  cuttmg  instruments  are  infinitely  prefer- 
able to  escharotics,  in  all  situations  where  excision  is  practicable.  But, 
as  a  general  rule,  no  operation  of  any  kind  should  be  performed  on  the 
bone,  unless  the  adjacent  and  superimposed  soft  parts  are  in  a  quiet  state. 
They  may  be  undergoing  the  acute  inflammatory  process  ;  they  may 
be  the  seat  of  acute  suppuration,  of  acute  ulceration,  or  of  both  ;  and  re- 
moval of  a  portion  of  bone,  unbedded  in  such  soft  parts,  is  almost  certain 
not  only  to  prove  futile  as  a  means  of  cure,  but  actually  to  aggravate  and 
extend  the  disease.  The  then  carious  portion  of  bone  may  be  taken 
away ;  but  ulceration,  instead  of  reparation,  is  certain  to  ensue,  and  the 
carious  condition  is  renewed.  Or  a  more  intense  and  general  ostitis  is 
kindled  ;  and  the  partial  caries  is  merged  in  general  necrosis.  And  even 
supposing  none  of  these  untoward  events  to  occur,  still  the  time  of  opera- 
tion were  inexpedient ;  as  causing  an  unnecessary  and  therefore  an  unwar- 
rantable amount  of  acute  inflammatory  change. 

The  soft  parts  being  already  quiet,  or  having  become  so  under  suit- 
able treatment,  free  incision  is  made  through  them ;  so  as  effectually  to 
expose  the  diseased  portion  of  bone — previously  tolerably  well  explored 
by  judicious  use  of  the  probe  or  finger.  The  extent  of  the  doomed  parts 
having  been  satisfactorily  ascertained,  their  thorough  removal  is  then  to 
be  accomplished  ;  by  the  saw,  trephine,  bone-pliers,  or  gouge,  as  circum- 
stances may  render  expedient.  As  a  general  rule,  the  saw  is  preferred 
to  the  pUers  ;  just  as,  in  soft  parts,  the  knife  is  preferred  to  scissors.  A 
cleaner  wound  is  made  ;  there  is  less  bruising ;  and,  therefore,  untoward 
inflammatory  accession  is  less  likely  to  supervene  in  the  line  of  wound. 
The  articulating  extremity  of  a  long  bone  may  be  readily  taken  away  by 
the  common  saw,  or  by  a  smaller  straight-edged  instrument.  In  a  flat 
bone,  such  as  the  cranium  or  scapula,  the  trephine  may  be  more  con- 
venient. And  in  many  situations,  where  either  the  previously  mentioned 
instruments  are  inappKcable,  or  when  by  them  we  have  already  taken 
away  much  but  cannot  remove  all,  our  object  may  be  gained  by  an  in- 
strument closely  resembling  the  carpenter's  gouge ,  firm,  ^ye\l  tempered, 
and  of  a  sharp  edge ;  used  lightly,  so  as  not  to  crush  but  cut ;  and  yet 
used  determinedly,  so  as  to  ensure  ablation  of  all  the  texture  prone  to 
renewal  of  ulceration,  and  incapable  of  rejiair.  Some  employ  a  rasping  in- 
strumout  (osteo-iritc),  with  a  rotatory  movemeut,  to  ellcct  the  same  object. 
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Escharotics  may  s<jinetimes  be  employed  ;  as  for  example,  when  the 
patient  resolutely  objects  to  any  other  mode  of  removal.  Also,  when 
cutting  instruments  have  been  used,  and  yet  a  border  of  suspicious 
character  remains,  the  extinction  of  sucli  a  suspected  part  may  be  con- 
veniently enough  entrusted  to  cauterization.  The  actual  cautery  may  be 
applied ;  but  unwisely.  It  effects  too  much.  The  carious  part  is  at  once 
and  satisftictorily  kiUed  ;  but,  as  happens  in  all  severe  burns,  the  texture 
immediately  surrounding  the  eschar,  though  escaping  with  life,  has  its 
vitality  very  much  impaired,  and  is  more  prone  to  disintegration  than 
repair.  The  potential  cautery  is  infinitely  preferable.  It  destroys  the 
diseased  part  just  as  effectually,  though  perhaps  with  less  rapidity  ;  and 


Fig.  118. 


at  the  same  time  the  immediately  adjoining  parts  do  not  in  anywise 
suffer,  but  at  once  institute  a  healthful  line  of  demarcation  for  removal 
of  the  dead  part,  and  are  well  able  to  commence  at  the  same  time  a 
sthenic  process  of  repair.  The  preferable  form  of  potential  escharotic  is 
the  chloride  of  zinc  made  into  a  paste.  Application  is  made  with  in- 
tensity deemed  sufiicient  to  ensure  death  of  all  the  suspected  part ;  and 
the  escharotic  is  then  removed.  The  whole  wound  is  filled  gently  with 
lint ;  and  such  dressing  is  continued,  covered  perhaps  by  a  poidtice. 
After  separation  of  the  eschar,  the  bone's  surface  is  treated  as  a  simple 
ulcer. 

Certain  parts  of  the  skeleton  are  Hable  to  caries,  and  not  accessible 
to  either  knife  or  caustics  ;  as  the  bodies  of  the  vertebrae.  In  these,  the 
main  reliance  for  cure  must  be  placed  in  Nature  ;  the  surgeon  is  qualified 
only  to  look  on  and  assist — when  he  may.  But  as,  under  such  circum- 
stances, ordinary  indications  of  cure  cannot  be  carried  out — or  at  least  can 
only  be  slowly  and  imperfectly  fulfilled — prognosis  is  unfavourable.  It 
is  still  essential  that  the  carious  surface  shall  be  thrown  off,  and  a  healthy 
foundation  for  repair  obtained.  This  can  only  be  accomplished  by  an  effort 
of  the  part  itself.  By  the  process  of  nutritive  change  the  unnaturally  can- 
cellated part  is  converted  completely  into  medullary  tissue,  without  pro- 
ceeding to  suppuration ;  and  while  the  dead  spicular  fragments  are  either 
extruded  as  a  whole,  or  in  small  fragments,  the  formation  of  pus  ceases, 
and  the  granulation-substance  and  medullary  tissue  become  again  trans- 
formed into  cancellated  bone.  Or  such  discriminative  separation  may  be 
accelerated,  or  at  all  events  mixed  up  with  more  continuous  death  of  the 

Fig.  117.  Gouge.    Suitable  for  effectually  removing  the  carious  texture. 
Fig.  118.  Cutting  bone-pliers;  commonly  called  Liston's  forceps;  shut;  for 
dividing  the  diseased  bone — as  in  resection  of  carious  joints. 
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luiproHtable  part — necrosis.  fcsuch  destructive  process  is  necessarily 
acute,  and  follows  the  course  of  an  acute  abscess  which,  witli  its  contained 
debris,  and  perhaps  sequestra,  finds  its  way  to  the  surface  in  the  usual 
manner  ;  and  is  thence  discharged. 

The  auxiliary  treatment  allbrded  by  our  art,  in  suspected  disease  of 
these  inaccessible  parts,  is  in  the  first  jDlace  to  prevent  occurrence  of 
cai'ies  if  possible,  by  attention  to  the  general  health,  rest  of  the  part,  and 
counter-irritation.  When  caries  has  doubtless  begun,  we  do  little  more 
than  abide  the  working  of  ISTature  ;  watching  over  the  general  health, 
and  maintainiug  for  the  affected  part  a  comj)lete  immunity  from  motion. 
But  when  the  work  of  destruction  has  become  acute,  and  the  indications 
of  advancing  abscess  are  plain,  the  question  immediately  arises  as  to  the 
expediency  of  incision.    In  general  it  is  well  to  carry  out  the  general 


Fig.  119.  Fig.  120.  Fig.  121. 


principles  of  surgery,  by  opening  the  dependent  or  pointing  part  freely. 
The  inflammatory  process  which  necessarily  follows  we  anxiously  watch, 
and  may  perhaps  attempt  to  subdue ;  while  the  powers  of  the  general 
system  are  husbanded  and  maintained. 

It  can  be  readily  understood,  however,  that  in  but  few  cases  a 
successful  issue  is  to  be  expected  for  this  natural  process  of  cure.  By 
ulceration  the  original  carious  surface  may  be  destroyed  ;  but,  most  pro- 
bably, only  to  induce  a  continuous  extension  of  the  carious  state.  A  sound 
portion  of  bone,  fit  for  repair,  may  never  be  reached ;  every  successive 
effort  of  separation  and  repair,  as  in  progressive  senile  gangrene,  ending 

Fig.  119.  Caries  of  the  vertebrse  ;  macerated  ;  the  bodies  extensively  destroyed  : 
marked  incurvation  forwards. 
Fig.  120.  The  same  during  life. 

Fig.  121.  Caries  of  the  vertebrae  ;  previou.sly  to  maceration.  The  aorta  overlay.s 
the  cyst  of  the  abscess. 
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only  in  failure  and  loss.  Tlio  system  may  be  gradually  worn  out  by  the 
suppuration  and  its  hectic.  Or  under  the  formidable  irritative  fever 
Avhich  follows  the  open  condition  of  the  abscess,  the  patient  may  speedily 
succumb. 

Death  of  Bone,  or  Necrosis. 

This  may  be  the  immediate  result  of  external  injury,  the  bone  at 
once  parting  with  its  vitality ;  as  in  extreme  burns,  in  which  all  the 
component  textures  of  the  limb  are  instantly  converted  into  an  inanimate 
eschar.  Much  more  frequently,  it  is  the  indirect  result  of  injury  ;  the 
bone  perishing  by  an  overpowering  inflammatory  attack.  When  unac- 
companied by  any  other  form  of  disease,  it  is  said  to  be  Simple  ;  Com- 
plicated, on  the  other  hand,  if  combined  with  caries,  or  attendant  on 
fracture,  as  not  unfrequently  happens.  When  consequent  on  Avound  or 
other  external  injury,  it  is  called  Traiunatic ;  Idiopathic,  when  originat- 
ing without  any  appreciable  exciting  cause.  Often  in  the  young,  a  bone, 
with  its  periosteum,  is  seized  upon  by  an  acute  and  intense  inflammatory 
process  without  any  apparent  reason,  rapidly  becomes  the  seat  of  sup- 
puration, and  dies  to  a  greater  or  less  extent. 

Also,  necrosis  may  be  either  Chronic  or  Acute.  Or,  rather,  the 
ostitis,  which  leads  to  local  death,  may  be  either  chronic  or  acute.  For 
the  major  part  of  necrosis — that  is,  separation  of  the  dead  portion  of 
bone,  and  formation  of  its  substitute — is  invariably  chronic ;  at  least 
occupying  long  time  in  its  completion. 

The  extent  of  necrosis  is  very  various.  A  mere  leaf  or  scale  of  bone 
may  perish  on  the  external  surface  ;  and  this  is  termed  Exfoliation.  A 
larger  and  considerable  portion  of  the  laminated  texture  may  die  ; 
or  this  may  retain  its  vitality,  while  the  cancellated  interior 
perishes.  The  dead  portions,  or  Sequestra,  are  called  External 
and  Internal  accordingly ;  aiid  like  terms  are  applied  to  the 
necrosis.  Or  the  whole  thickness  of  the  bone  dies,  in  one 
continuous  mass  ;  and  the  disease  is  then  said  to  be  General. 
This  general  necrosis  varies  much  in  its  extent.  Sometimes  but 
a  slight  portion  of  a  long  bone  so  perishes  and  is  thrown  off; 
sometimes  several  inches  ;  sometimes  nearly  the  whole.  But 
it  is  seldom  that  the  entire  bone  suffers.  Usually  the  articulating 
extremities  remain ;  the  line  of  separation  occurring  there  ;  a  fact 
which  has  been  long  recognized  by  the  sui'geon,  and  that  gladly, 
as  compassing  two  good  ends.  First,  the  process  of  reproduc- 
tion or  repair  is  thereby  facilitated  ;  second,  the  joints  are  saved 
from  purulent  irruption,  and  from  the  inflammatory  destruction 
which  would  necessarily  follow. 
Wbile  the  cancellous  tissue  of  bone  is  prone  to  caries,  necrosis  is  of 
more  frequent  occurrence  in  the  dense  and  compact  portions  of  the  skele- 
ton. And  this  in  part  accounts  for  the  salutary  fact  just  stated  ;  namely, 
that  necrosis  generally  stops  at  the  articulating  ends  of  the  bones. 

The  articulating  ends  of  the  long  bones  are  not  exempt,  hoAvever, 
either  from  involvement  in  general  necrosis  of  the  shaft,  or  from  the 
Fig.  122.  Sequestrum  ;  seen  laterally  ;  the  external  portion  smooth,  the  internal 
rouf;h  and  irregulai-. 
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disease  occurring  in  a  more  limited  form  witliin  themselves.  Examples 
of  the  latter  affection  are  not  xmcommon  in  the  head  of  the  tibia,  in 
yoimg  adults — and  often  attributable  to  external  injury.  Death  of  even 
a  small  i)art  of  the  cancellous  tissue  there  is  a  formidable  disease  ;  by 
reason  of  the  great  risk  to  which  the  Icnee-joint  is  exposed,  of  secondary 
and  destructive  involvement.  Necrosis  sometimes  also  occurs  in  the 
articular  surfaces  of  the  head  of  the  humerus  and  femur. 

The  bones  most  liable  to  suffer  are  those  most  exposed  to  atmos- 
pheric influence  and  mechanical  violence.  The  tibia  enjoys  an  unenvi- 
able pre-eminence  in  this  respect ;  next  may  be  ranged  the  femur, 
especially  at  the  lower  part  of  its  shaft ;  then  the  humerus,  cranium, 
lower  jaw,  clavicle,  ulna,  etc.  The  disease,  more  especially  in  its  acute 
form,  prevails  more  frequently  in  the  young  than  in  the  old.  And  its 
causes  may  be  briefly  stated  to  be  the  same  as  those  of  the  first  stage — 
ostitis.  Of  late  years,  an  especial  cause  has  been  found  to  affect  the 
jaws ;  namely,  the  vapour  generated  in  the  manufacture  of  lucifer  matches. 
Persons  employed  in  this  trade  have  suffered  greatly  from  necrosis  of  the 
tipper  or  lower  jaw,  sometimes  of  both ;  great  deformity  ensuing,  and 
sometimes  even  death.  The  noxious  vapour,  perhaps,  acts  in  two  ways  ; 
impaii'ing  the  general  health,  as  well  as  directly  affecting  the  periosteum. 
Its  main  action,  however,  seems  to  be  the  latter.  And,  in  proof  of  this, 
it  is  observed  that  only  those  persons  suffer  who  are  affected  with  loss  of 
substance  in  the  teeth.  The  disease  usually  begins  with  moderate  perios- 
titis, which  thickens  the  membrane,  and  encrusts  the  jaw  with  new  bony 
formations.  Then  suppuration  supervenes  ;  the  new  bone  exfoliates,  the 
soft  parts  slough  and  ulcerate,  and  necrosis  more  or  less  extensively 
sets  in. 

The  Process  of  necrosis  may  be  conveniently  divided  into  stages  : — 1. 
The  bone,  or  portion  of  hone,  inflames.  Those  cases  in  which  the  bone 
is  directly  killed  by  external  violence,  we  have  already  stated,  constitute  a 
minority.  In  considering  the  process,  therefore,  it  is  right  that  we  describe 
it  as  it  "most  frequently  occurs  ;  and  accordingly  we  begin  with  inflam- 
matory access.  This  may  be  the  result  of  external  injury;  as  wound, 
bruise,  or  fracture  ;  or  it  may  be  of  apparently  spontaneous  origin. 

In  wounds  implicating  bone,  the  periosteum  is  often  removed  j  and 
this  obviously  impairs  power  in  the  part  so  stripped,  which  accordingly,  on 
the  supervention  of  ostitis,  is  predisposed  to  die.  But  it  by  no  means 
follows  that  because  a  portion  of  bone  has  been  denuded  of  its  perios- 
teum, even  rudely,  it  must  inevitably  become  necrosed.  Acute  ostitis 
occurrmg,  necrosis  is  imminent,  but  not  inevitable  ;  the  part  may  yet 
retain  a  sufficiency  of  power  for  a  successful  struggle,  and  live.  But  if 
the  periosteum,  and  the  membrane  lining  the  interior — endosteum — both 
perish,  or  be  removed  at  corresponding  points,  death  of  the  portion  of 
bone  so  isolated,  and  cut  off  from  its  vascular  supplies,  is  then  indeed 
certain. 

When  exposed  bone  retains  its  vitality,  it  is  of  a  brown  hue,  sounds 
aull  on  being  struck,  emits  blood  when  rudely  handled,  and  is  covered 
by  a  self-secreted  fluid.  On  the  contrary,  if  it  be  dead  or  dying,  its 
colour  IS  whitish  ;  it  is  resonant  when  struck  ;  it  is  dry,  unless  when 
moLstencd  ])y  y)urulent  secretion  from  the  surrounding  parts ;  and  it  does 
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not  bleed  when  touched,  however  rudely.  Such  signs  are  useful  as  not 
only  auxiliary  to  diagnosis,  but  bearing  strongly  on  the  mode  of  dressing. 
However,  it  must  also  be  well  understood  that  a  bone,  stripped  of  peri- 
osteum, may  at  first  shew  all  the  usual  indications  of  retained  vitality, 
and  yet  whiten  and  die  ;  and  also  that  an  exposed  portion  of  bone  may 
become  whitish,  sonorous,  and  apparently  non-vascular,  shortly  after  in- 
fliction of  the  injury,  and  yet  recover  with  the  thinnest  ])ossible  exfolia- 
tion. In  the  latter  class  of  cases,  the  process  of  renewed  and  increased 
vascularization,  in  a  part  previously  exsanguine,  may  often  be  seen 
beautifully  exemplified. 

2.  Tlie  hone  dies.  The  changes  just  detailed,  indicating  death  of 
bone,  occur  sometimes  very  rapidly,  and  are  completed  in  a  few  hours. 
In  other  cases,  the  event  may  be  protracted  for  several  days  ;  as  if  life 
were  gradually  and  reluctantly  relinquished.  If  previously,  during  the 
condition  of  simple  ostitis,  the  periosteum  were  adherent,  it  is  now  com- 
pletely detached  ;  and  purulent  secretion  is  interposed  between  it  and 
the  bone. 

According  to  the  rapidity  with  which  the  bone  dies,  the  appearance 
of  the  dead  part  varies.  If  death  be  rapid,  the  bone  has  had  no  time  to 
change  its  structure  ;  and  consequently,  as  a  sequestrum,  it  retains  the 
character  of  normal  bone.  Its  external  surface  is  smooth  and  compact ; 
and  it  looks  like  a  portion  mechanically  removed  from  a  sound  skeleton. 
But  if  ostitis  have  existed  in  the  part  for  some  time  previous  to  its  death, 
then  its  appearance  will  vary,  when  dead,  according  to  the  duration  and 
intensity  of  that  affection. 

3.  Tlie  dead  portion  is  separated  from  the  living.  The  death,  or 
second  stage,  is  often  rapidly  completed  ;  and  is  never  long  protracted. 
This,  the  third,  on  the  contrary,  is  invariably  tedious  and  slow.  The 
mode  of  detachment  is  similar  to  that  of  sloughs  in  soft  texture  ;  but 
very  different  as  to  the  time  employed.  A  slough  separates  in  a  few 
days  ;  while  weeks  or  months  may  elapse,  and  detachment  of  the  seques- 
trum may  still  be  incomplete. 

The  extent  of  the  necrosed  portion  is  indicated  by  its  white,  sonor- 
ous, insensible,  and  non-vascular  characters ;  and  these  it  retains  through- 
out the  whole  process  ;  seeming  as  if  it  were  a  macerated  portion  of 
skeleton.  The  only  change  likely  to  occur  is  a  darkening  of  its  hue,  by 
exposure  to  atmospheric  influence  when  superficial,  or  to  chemical  action 
from  contact  with  purulent  secretion.  But  around  this  unchanging  dead 
portion,  and  more  especially  in  the  parts  immediately  continuous,  there 
is  great  activity.  The  colour  is  red  or  dark  brown ;  evidently  from  in- 
creased and  increasing  vascularity.  The  slightest  touch  is  painful,  and 
followed  by  blood,  of  a  florid  arterial  hue  ;  and  the  probe  or  finger 
plainly  indicates  a  softening  of  that  part,  through  removal  of  a  large  pro- 
portion of  its  earthy  matter.  In  short,  while  the  dead  part  is  imder- 
going  little  or  no  change,  unless  perhaps  a  variation  of  hue,  the  living 
parts  all  around  are  busy  carrying  on  an  inflammatory  process  of  a  dege- 
nerative kind.  The  first  change  observable  in  the  process  of  separation 
is,  that  the  living  bone  along  the  line  of  junction  Avith  the  dead  has  its 
periosteum  thickened.  If  we  strip  this  off  at  the  margin,  we  see  that 
the  vessels  entering  the  Haversian  canals  come  out,  not  as  mere  threads, 
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Fig.  123. 


a 

Fig.  124. 


but  as  plu<--like  masses  of  granulation  ;  leaving  behind  a  pit-like  de- 
pression oi°  fovea.    By  a  gradual  transformation  of  the  living  osseous 

substance  along  the  line  of  junction  ot  the  dead  with 
the  living,  into  a  similar  soft  granulation-rnaterial, 
the  line  of  separation  becomes  a  continuous  trench. 
This  goes  on  deepening;  and  the  soft  substance 
which  occupies  its  hollow,  while  firmly 
connected  with  the  living  bone,  has  no 
further  connection  with  the  dead  than 
mere  juxtaposition.  "  The  whole  pro- 
cess of  separation  is  a  degenerative  ostitis, 
in  which  the  osseous  tissue  changes  its 
character;  losing  its  chemical  and  mor- 
phological characters,  it  becomes  con- 
verted into  a  soft  tissue,  which  no  longer 
contains  bone." 

As  in  the  similar  process  in  soft  parts, 
separation  of  the  dead  from  the  living 
does  not  proceed  alone.  Eeparation  fol- 
lows quicldy  on  its  heel.  And  no 
sooner  has  the  primitive  sulcus  been 
formed  by  the  work  of  degenerative 
change,  than  granulation  -  tissue  begins 
to  spread,  from  the  periosteal  margin, 
where  it  remained  attached  to  the  bone,  along  the  visceral  aspect  of 
the  periosteum  which  had  separated  from  the  dead  portion.  Here 
the  proliferation  of  the  cell  structures  gives  rise  to  the  formation  of  a 
granulation-material  which  is  rich  in  cells,  more  especially  young  cells ;  and 
in  this  respect,  as  well  as  in  the  absence  of  all  fatty  degeneration,  it  is 
distinguished  from  the  soft  substance  into  which  the  osseous  elements 
were  transformed  along  the  line  of  separation  from  the  dead  bone. 
These  granulations  do  not,  however,  continue  long  as  such.  As  the 
osseous-tissue  becomes  converted  into  granulation-tissue,  so  the  granula- 
tion-tissue formed  from  the  osseous  elements  attached  to  the  periosteum 
becomes  transformed  into  bone ;  ready  in  some  degree  to  occupy  the 
place  of  the  dead  portion  when  separation  is  completed.  The  stage  of 
separation  commenced  immediately  on  the  completion  of  that  of  death  ; 
and  the  former  was  not  well  begun,  ere  the  work  of  reproduction  had  laid 
its  own  foundation. 

Separation,  it  has  been  stated,  is  invariably  slow ;  and  it  is  well  that 
it  is  so.  For  the  formation  of  new  bone,  to  supply  the  place  of  the  old 
which  has  perished  and  must  be  thrown  away,  is  also  a  process  inevitably 
tedious,  even  although  early  begun.  The  two — separation  of  the  old, 
and  production  of  the  new — advance  together ;  and  it  is  surely  a  most 
beneficial  and  wise  arrangement,  which  has  decreed  that  the  one  shall 

Fig.  123.  Necrosis  of  the  femur,  after  amputation.  At  a,  the  sequestiiim  in  pro- 
cess of  separation.  At  b,  the  parent  bone  enlarged,  and  undergoing  inflammatory 
change,  necessary  for  detachment  and  repair. 

Fig.  124.  The  sequestrum  detached  ;  at  its  lowest  part,  a,  including  the  whole 
thickness  of  the  bone.    Gradually  shelving  upwards,  as  such  sequestra  usually  do. 
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not  be  completed  leaviug  the  other  much  imperfect ;  that  the  portion  of 
old  bone  shall  not  be  loosened,  and  cast  away  as  a  useless  thing,  until  an 
efficient  substitute  has  been  prepared  to  occupy  its  place  and  function. 

During  the  process  of  sepai'ation,  by  ulceration,  there  is  necessarily 
a  constant,  and  often  a  profuse  secretion  of  pus,  Tliis  is  discharged  ex- 
ternally, through  apertures  in  the  soft  parts  already  existing;  or  it  burrows 
and  accumulates  at  new  points,  where  free  and  dependent  incision  soon 
comes  to  bo  demanded.  Tlie  discharge  is  usually  thick,  and  yellow  ; 
laudable  in  appearance ;  charged  with  more  or  less  of  tlie  ulcerated 
debris  ;  and  invariably  possessed  of  an  oppressive  and  peculiar  fcetor — a 
sickening  heavy  odour,  which,  when  once  perceived,  will  ever  after  be 
readily  recognized — a  sure  sign  of  bone  disease.  When  analysed,  the 
discharge  is  found  to  contain  an  unusually  large  proportion  of  earthy 
matter ;  doubtless  the  results  of  the  vital  changes  by  Avhich  the  formerly 
dense  hard  osseous  tissue  is  transformed  into  granulation  material  and 
pus  cells. 

Sometimes  a  pulsating  movement  is  observable  in  the  part,  during 
the  progress  of  separation  ;  owing,  probably,  to  the  increased  vascular 
function  so  busy  in  the  process. 

4.  Separation  of  the  dead  portion  is  completed.  The  cell  transfor- 
mation, just  described,  has  encompassed  it  on  all  sides  and  beneath.  It 
is  now  loose  ;  unless  where  hemmed  in  by  exuberant  formation  of  new 
osseous  matter  above  and  around,  as  is  not  unfrequently  the  case — 
a  redundancy  of  reparative  effort  by  no  means  to  be  complained  of, 
being  obviously  by  much  the  safer  side  on  which  Nature  maj''  err. 
The  sequestrum  is  now  to  all  intents  and  purposes  a  foreign  substance  ; 
detached  from  the  living  ;  of  no  further  use,  and  no  longer  recognized  as 
a  part  of  the  living  economy ;  on  the  contrary,  a  noxious  body  whose 
presence  is  resented  by  continual  suppuration  and  excitement  in  the 
living  parts,  and  which  cannot  be  too  soon  cast  away. 

Sometimes  the  death  and  separation  are  not  continuous,  in  mass  ; 
but  in  small  successive  portions,  many  or  most  of  which  may  be  so 
minute  as  to  escape  observation.  A  superficial  portion  of  bone,  of  con- 
siderable extent,  is  denuded  by  a  suppurative  process ;  but,  instead  of 
a  like-sized  exfoliation  separating  in  the  usual  way,  it  gradually  becomes 
covered  in  by  granulation.  It  seems  to  have  been  absorbed.  But,  in 
truth,  while  some  portion  of  it  may  have  come  away  in  small  thin  flakes, 
or  in  still  more  minute  particles,  by  a  so-called  process  of  Insensible 
Exfoliation,"  the  greater  part  has  retained  its  vitality,  and  either  granu- 
lated by  change  in  the  osseous  elements  on  its  sm'face,  or  become  again 
adherent  to  the  periosteum  by  which  it  was  originally  covered. 

5.  Tlie  dead  portion  is  extruded.  As  in  the  threatened  lodgment  of 
any  other  foreign  substance,  suppuration  is  the  main  agent  here.  By  pus 
•a  loose  sequestrum  is,  as  it  were,  floated  to  the  surface,  and  there  exi)osed. 
And  if  surgery  be  either  slothful,  or  altogether  in  abeyance,  Nature  may 
even  complete  the  task  of  final  discharge  ;  though  slowly  and  painfully, 
and  with  much  exhaustion  to  the  general  frame.  But  another  agent  is 
also  at  work.  By  the  ancients  it  was  supposed,  tliat  the  dead  portion 
was  simply  pushed  oK  by  granulation  fi'om  beneath  ;  ere  yet  it  was  de- 
tached fi'om  its  continuity  with  the  living  texture.    Such  we  have  seen 
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is  not  tlio  case.  It  is  first  separated  by  a  very  opposite  process ;  not 
formation  of  now  matter,  but  transformation  of  the  old.  But  to  this 
transformation  of  the  old,  as  a  means  of  separation,  formation  of  new  as 
a  means  of  reparation  almost  immediately  succeeds.  And  this  work  of 
repair  is  not  limited  to  the  margins  of  the  sulcus,  but  follows  the  line  of 
separation  throughout  its  whole  track.  So  that,  when  the  dead  part  is 
completely  detached  and  loose,  it  is  virtually  borne  on  a  bed  of  granula- 
tion ;  Avhich,  continuing  to  enlarge  upwards,  in  the  reproductive  effort, 
obviously  assists  in  carrying  outAvards  the  sequestrum  and  favouring  its 
approach  to  the  surface.  At  the  same  time,  be  it  ever  remembered,  this 
and  every  other  effort  towards  expulsion  may  be  fidly  counteracted,  by 
retention  of  the  dead  and  detached  part  in  a  tight  embrace  of  the  living 
substitute,  which  has  formed  over  and  partially  incased  it. 

And  in  another  way  spontaneous  extrusion  may  be  prevented  ;  the 
sequestrum  seeming  to  be  attached,  while  truly  separate.  The  same 
granulations,  not  yet  ossifying,  may  interlace  themselves  through  the 
irregular  and  often  cribriform  maigins  of  the  dead  part ;  as  creeping 
plants  twine  through  trellis- work. 

By  some  this  irregular  and  cribriform  appearance,  so  commonly  ob- 
served, has  been  accounted  for  by  supposing  that  the  corresponding  granu- 
lations have  by  their  absorptive  powers  consumed  the  bone,  and  made 
the  perforations  and  spaces.  But  it  is  more  rational  to  conclude  that 
these  are  the  result  of  bone  having  died  irregularly,  instead  of  with  a  bluff 
clear  line ;  that  they  have  been  formed  by  the  degenerative  transforma- 
tion of  the  liAdng  bone  at  these  points,  during  the  general  process  of 
separation ;  and  that,  in  the  third  place,  as  to  time — not  in  the  first — 
the  granulations  have  shot  up  from,  and  corresponding  to,  the  outline  of 
the  living  bone  along  the  margin  of  the  spaces  and  perforations  which 
exist  in  the  dead. 

It  is  supposed  that  occasionally  the  process  of  separation  is  somehow 
arrested,  and  may  remain  for  years  incomplete.  No  doubt  sequestra 
have  been  found  undetached,  many  years  after  injury  done  to  the  part. 
But  proof  is  wanting  to  shew  that  necrosis  was  coeval  with  the  injury. 
More  probably,  in  such  cases,  the  formation  of  the  sequestrum  resulted 
from  a  later  ostitis  ;  and  its  separation  was  truly  progressing  in  the  ordi- 
nary way. 

The  sequestrum  is  always  less  than  the  space  left  on  separation,  as 
can  readily  be  understood ;  allowance  being  made  for  amplification  of  the 
latter,  by  the  transformation  of  more  or  less  of  the  living  bone  into  soft 
textm-e,  whereby  separation  is  effected. 

6.  Rejoaration  is  comi^hted.  This,  we  have  already  seen,  begins  at 
tiie  same  time  as  the  process  of  separation ;  and  is  originated  by  the  old 
bone,  at  the  living  margin  of  the  ulcerative  sulcus.  From  this  point  it 
advances,  consentaneously  with  the  process  of  separation  ;  in  two  parts, 
a  deep  and  superficial.  The  former,  following  close  in  the  track  of  the 
fine  of  separation,  consists  of  osseous  production  from  the  living  bono 
beneath  the  loosening  sequestrum.  The  other,  begun  by  bone,  and 
earned  on  by  periosteum— a  membrane  invested  with  great  and  special 
ossific  power*— invests  the  dead  part  on  its  exterior ;  gradually  shelving 
*  Poriostrinn,  sncli  circumstances,  does  not  consist  merely  of  fibrous  tissue, 
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over  and  encrusting  it,  as  bark  does  a  tree ;  and  hence  often  termed  the 
Cortical  portion  of  the  Substitute,  or  new  formation. 

AVherevor  the  periosteum  is  entire,  there  the  formation  of  this  cor- 
tical bone  proceeds,  continuously  witlx  that  which  was  begun  by  tlie 
parent  shaft.  But  in  several  places,  it  is  probable  that  periosteum  is 
deficient.  So  soon  as  the  part  died,  its  periosteum  became  detached 
from  it ;  and  pus  was  interposed.  This  pus  must,  sooner  or  later,  find 
its  way  to  the  surface.    And,  for  this  purpose,  solution  of  continuity  is 


Fig.  l-2u.  Fig.  126.  Fig.  127. 


made  in  the  investing  membrane  ;  either  by  the  knife  or  by  ulceration, 
more  frequently  by  the  latter.  Such  apertures  remain  open,  not  unfre- 
quently  widen,  and  through  them  pus  continues  to  be  discharged.  The 
cortical  formation,  probably  begun  by  bone,  but  maintained — nay,  chiefly 
effected — by  periosteum,  having  reached  such  an  aperture,  has  its  con- 
tinuity interrupted.  Where  the  membrane  is  deficient,  so  is  the  osseous 
shell ;  and  an  aperture  is  formed  in  the  newly  constructed  case  of  bone, 

with  blood-vessels  and  nerves  ;  but  also  contains  more  or  less  of  tbe  osseous  elementary 
structures  along  the  vessels  which  have  been  separated  with  it  from  the  Haversian 
canals,  as  also  fragments  of  living  bone,  and  of  granulation-material  due  to  the  soft- 
ening of  the  osseous  tissue. 

Fig.  125.  Acute  necrosis  of  the  tibia.  The  bone  extensively  perished  at  a;  the 
cortical  formation  has  begun  to  form.    Fibula,  as  usual,  unaffected. 

Fig.  126.  Necrosis  of  tibia ;  more  advanced.  Cortical  fonnation  investing  tlie 
greater  part  of  the  old  bone. 

Fig.  127.  Necrosis  of  tibia  ;  in  tlie  clironic  stage.  Cortical,  or  substitute  bone, 
complete,  and  consolidated.  At  several  points  cloncse  seen,  leading  down  to  the 
sequestra. 
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eoiTesponding  to  the  opening  in  the  periosteiun.  In  fracture,  Mathout 
suppuration,  ossification  is  begim  by  bone,  is  continued  by  periosteum, 
and  where  that  is  deficient  is  sustained  by  the  surrounding  parts,_  the 
connective  tissue  of  which  assumes  periosteal  character  and  function  ; 
and  consequently  the  incasement  of  bono,  under  such  circumstances,  is 
continuous  But  here  there  is  no  substitute  for  deficient  periosteum ; 
the  surrounding  soft  parts  have  suppurated,  and  are  themselves  reduced 
to  the  condition  of  an  aperture  or  canal  for  the  discharge  of  matter. 

Tliis,  however,  is  not  a  disadvantage.  On  the  contrary,  were 
deficiencies  of  periosteum  invariably  supplied  by  adventitious  structure 
of  similar  capabUities,  the  cortical  formation  would  also  invariably  be 
continuous  ;  purulent  matter  would  be  denied  an  out- 
let ;  and  all  the  pains  and  dangers  of  acutely  accumu- 
lating, and  deeply-seated  pus,  woidd  inevitably  ensue. 
As  it  is,  deficiency  of  periosteum  is  not  supplied  ;  and 
the  cortical  formation  is  at  that  point  proportionally 
defective.  A  permanent  aperture,  termed  Cloaca, 
results  (Fig.  127);  which  communicates  internally 
with  the  cavity  which  contains  the  sequestrum,  and 
opens  into  the  suppurated  canal  of  the  soft  parts 
exteriorly,  so  proving  of  the  greatest  use  in  securing 
efficient  discharge  of  purulent  or  other  fluids. 

The  external  orifice  of  tliis  discharging  canal  is 
usually  callous,  and  of  an  elevated  or  pouting  cha- 
racter. It  is  termed  a  Papilla;  and  in  every  case 
where  necrosis  is  at  all  extensive,  there  are  not  one 
but  several  such  purulent  canals  ;  through  the  cloacse 
in  connection  with  which,  a  probe  may  be  made  to 
impinge  on  the  sequestrum.  The  position  of  these 
apertures,  externally,  in  necrosis  of  the  shafts  of  long  bones,  serves  fre- 
quently, when  several  exist,  to  indicate  the  extent  of  the  sequestrum ; 
the  most  dependent  being  beyond  the  lower  end  of  the  sequestrum,  the 
upper  always  a  little  below  the  upper  extremity. 

Through  these  apertures,  the  condition  of  the  dead  portion  may  be 
from  time  to  time  ascertained ;  and  so  soon  as  it  has  become  loose,  it  is 
through  these  apertures,  enlarged  if  need  be,  that  it  is  removed.  When 
it  has  been  discharged,  the  two  portions  of  the  new  osseous  formation 
coalesce ;  and  so  complete  the  construction  of  the  dead  bone's  substitute. 
Hitherto  the  sequestrum,  as  a  foreign  substance,  was  interposed  between ; 
now  the  cortical  frame,  descending,  comes  ultimately  to  mingle  the  soft 
osseous  granules  of  its  internal  aspect  with  those  which  are  rising  from 
the  subjacent  stratum  of  original  bone.  And  so,  somewhat  as  in  chasm 
of  the  soft  parts,  the  cavity,  previously  occupied  by  the  sequestrum,  is 
filled  up ;  partly  by  continued  formation  of  new  matter,  partly  by  mutual 
approach  of  the  parts  already  formed.  Suppuration  ceases  gradually ; 
the  cloacse,  no  longer  useful,  may  slowly  diminish,  or  even  fill  up — by 
new  formation  from  their  osseous  margins,  or  by  contraction  of  the  cor- 
tical shell ;  the  whole  part  becomes  firmly  consolidated  ;  and  the  inflam- 

Fig.  128.   Necrosis  of  tibia.    At  a,  the  dead  bone  exposed.    At  h,  h,  the  papilln? 
represented,  rommunicating  through  cloacm  with  the  sequestrum. 
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matory  process  altogether  subsides.  Should  the  cloacaa  remain  unclosed, 
the  soft  parts  may  notwitlistanding  heal  kindly  over  them  ;  provided 
there  be  no  dead  bone  remaining,  to  keep  up  purulent  discharge. 

."Before  removal  of  the  dead  part,  there  was  much  bulky  swelling  of 
the  limb ;  partly  from  the  infiltrated  condition  of  the  soft  parts,  i)artly 
from  the  elevated  position  of  the  cortical  bone.  But  now  this  latter 
seeks  a  lower  level.  Besides,  the  continuous  chronic  irritation  so  acts 
as  to  condense  and  strengthen  the  new  texture ;  rendering  it  more 
efficient  as  part  of  a  column  of  support.  And,  at  the  same  time,  the 
inflammatory  process  having  in  all  its  grades  and  every^vhere  abated, 
absorption  is  not  idle  in  the  superimposed  soft  textures.  In  consequence, 
the  unseemly  swelling  gradually  disappears  ;  and,  ultimately,  the  part  has 
both  its  function  and  its  symmetry  more  or  less  completely  restored. 

Hitherto,  we  have  been  speaking  of  the  restorative  process  as  occur- 
ring in  a  case  of  partial  necrosis ;  an  external  portion  only  having  peiished; 
living  bone  on  one  side,  and  periosteum  on  the  other.  Events  are  very 
similar  in  the  other  forms  of  the  disease.  When  the  necrosis  is  Liternal, 
a  part  of  the  cancellous  texture  only  having  died,  reparation  follows 
rapidly  on  extrusion  of  the  sequestrum.  This  takes  place  through  an 
aperture,  formed  by  ulceration,  in  the  laminated  portion  ;  which  opening, 
like  the  corresponding  interruption  of  continuity  in  cortical  formation,  is 
termed  a  cloaca.  And  when  through  this,  whether  by  nature  or  by  art, 
extrusion  has  been  effected,  reproduction  is  accomplished  entirely  by  the 
surrounding  living  bone,  which  constitutes  the  parietes  of  the  cavity  in 
which  the  sequestrum  lodged.  At  first,  the  new  structure  is  of  preter- 
natural density ;  but  by  the  continued  work  of  absorption,  the  normal 
characters  of  the  bone  are  ultimately  restored. 

When  the  internal  sequestrum  is  small,  the  original  inflammatory 
affection  having  been  but  limited,  and  the  present  suppuration  being  but 
slow  and  slight,  ulcerative  perforation  of  the  bone  for  discharge  of  both 
pus  and  sequestrum  may  be  a  very  tedious  process.  Meanwhile,  by  con- 
tinued presence  of  the  foreign  body  within,  ostitis  of  a  minor  grade  is 
permanently  maintained  in  the  vicinity,  and  perhaps  to  a  wide  extent. 
In  consequence,  the  bone  may  become  much  enlarged,  as  well  as  con- 
densed in  its  structure ;  and  often  is  roughly  nodulated  on  the  exterior. 
A  somewhat  similar  change  in  the  shaft  of  a  long  bone  also  foUows  the 
formation  and  lodgment  of  a  large  internal  sequestrum ;  in  connection 
with  which  a  cloaca  may  have  been  early  formed,  but  too  minute  to 
admit  of  spontaneous  extrusion. 

When  a  portion  of  bone  including  its  whole  thickness  has  perished, 
the  process  of  separation  advances  in  the  usual  M^ay ;  as  also  the  com- 
mencement of  reparation,  by  osseous  production  from  the  living  margins 
of  the  sulcus.  As  usual,  tliis  osseous  production,  begim  by  the  boue,  is 
continued  by  the  periosteum ;  shelving  over  the  exterior  of  the  dead 
part.  The  sequestrum,  when  loose,  is  dislodged  from  its  continuous  rela- 
tion to  the  living  shaft ;  and  tliis  dislocation  may  perhaps  be  the  M-ork 
of  surrounding  osseous  granulations.  It  then  gradually  seeks  the  surface. 
And  thus  both  room  and  opportunity  are  afforded  for  the  parent  boue, 
on  each  mutilated  aspect,  to  send  forth  its  reproductive  formation ;  some- 
times not  very  vigorously  or  copiously  furnished,  and  always  in  a  shelvmg 
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or  conical  form.  If  successful,  the  apices  of  the  new,  coming  from  either 
end  of  the  old  bone,  meet  find  coalesce  j  and  then  this  pith  part  of  the 
substitute  may  attain  to  considerable  bulk.  After  extrusion  of  the 
sequestrum,  tlie  new  cortical  portion  falls  inwards,  as  usual ;  and,  com- 
bining with  the  central  pith,  a  soKd  and  efficient  substitute  is  ultimately 
obtained. 

Complete  reproduction,  however,  is  not  to  be  expected  in  all  cases. 
If  a  small  portion  only  of  the  entire  thickness  perish — say  half  an  inch, 
or  an  inch — doubtless  it  will  be  ultimately  though  slowly  reproduced. 
The  parts  are  equal  to  the  task  required  of  them.  The  bone,  more 
especially,  is  quite  able  to  overtake  its  part  of  the  duty  ;  the  osseous 
formation,  fi-om  either  end,  uniting  to  form  a  dense  and  compact  reunion 
of  the  central  portions  of  the  shaft. 

In  all  cases,  the  periosteum,  when  left  entire,  is  capable  of  executing 
its  share ;  namely,  formation  of  the  cortical  portion.    But  that  is  not 
enough.    The  cortical  portion,  if  left  to  itself,  after  extrusion  of  the 
sequestrum,  unsupported  by  an  interior  production  from  the  bone,  may 
shrivel  and  bend,  prove  altogether  insufficient  as  a  column  of  support, 
and  ultimately  be  in  a  great  measure  removed  by  absorption.    The  two 
portions  of  bone  will  shoot  out  new  matter,  readily,  so  as  to  effect  union 
by  restoration  to  the  extent  of  an  inch  or  two.    But  in  seeking  to 
traverse  a  greater  space,  that  portion  of  the  reparative  effort  is  likely  to 
flag  and  fail.    The  new  cones  do  not  coalesce  ;  but  taper  finely  off,  each 
ending  in  a  point  coherent  with  the  condensed  soft  tissues  around.  And 
therefore,  practically,  it  must  be  remembered,  that  when  a  sequestrum 
has  come  away,  including  almost  the  entire  shaft  of  a  long  bone,  repro- 
duction can  scarcely  be  expected  to  prove  complete ;  for  as  such  repro- 
duction must  be  looked  for  almost  entirely  at  the  hands  of  the  periosteum, 
when  the  entire  shaft  perishes,  there  can  be  but  little  of  the  essential 
osseous  elements  left  attached  to  it  from  which  the  process  of  reproduc- 
tion can  occur.    It  is  astonishing,  however,  how  successful  the  restorative 
effort  sometimes  proves,  even  in  circumstances  by  no  means  auspicious. 
In  not  a  few  instances,  long  bones  have  been  almost  wholly  reproduced. 
And,  therefore,  in  necrosis  of  the  entire  thickness  of  the  shaft,  even  of 
great  extent,  a  chance  of  cure  in  the  ordinary  way  ought  invariably  to  be 
afforded ;  taking  special  care,  throughout  the  whole  period  of  treatment, 
to  keep  the  periosteum  as  entire  as  possible ;  and  not  to  remove  the 
dead  shaft  too  soon,  even  if  separation  at  its  junction  with  the  epiphysis 
has  become  complete,  lest  by  so  doing  the  collapse  of  the  as  yet  but 
shghtly  ossified  granulating  surface  should  produce  a  diminutive  substi- 
tute, quite  insuf&cient  for  the  functions  of  the  limb.    The  short  bones, 
if  whoUy  necrosed,  are  never  reproduced.    And  reproduction  is  also  rare 
m  the  flat  bones  ;  especially  the  cranium. 

Also,  let  it  be  borne  in  mind,  that  for  suitable  reproduction,  under 
any  circumstances,  it  is  essential  that  the  inflammatory  process  shall  sub- 
side from  its  higher  grades ;  otherwise,  the  product  will  consist  of  the 
destructive  results  of  this  process.  In  practice,  indeed,  our  principal  care 
IS  directed  to  ward  off  acute  inflammatory  reaccession ;  knowing  well 
that  should  this  occur,  repair  will  be  interrupted ;  the  cure  will  be  at 
least  delayed,  and  perhaps  rendered  wliolly  abortive. 
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Such  is  necrosis.  It  may  be  partial  and  External.  Then  the  seques- 
trum has  its  peculiar  characters.  As  formerly  stated,  the  doomed  portion 
usually  parts  rapidly  Avitli  vitality,  at  an  early  period  of  the  disorder ; 
ere  it  has  time  to  undergo  change.  And,  accordingly,  it  presents,  on  its 
removal,  the  usual  appearances  of  tlie  external,  dense,  laminated  texture 
of  bone ;  as  if  it  were  part  of  a  macerated  skeleton.  But  it  is  rough 
and  irregular  at  its  lo^yev  and  lateral  aspects ;  Avhere,  by  the  process  of 
degenerative  transformation  into  a  soft  granulation-tissue  in  the  surround- 
ing bone,  it  has  been  slowly  and  unequally  separated  from  the  living 
part. 

Or  necrosis  may  be  partial  and  Internal.  Then  the  sequestrum  is 
very  distinctive  of  its  original  site ;  being  not  only  open  as  ordinary 
cancellous  texture,  but  also  rough  and  scabrous  at  every  point ;  shewing 
no  surface  of  a  smooth  and  laminated  character — unless  it  be  the  com- 
paratively smooth  internal  surface  of  the  medullary  canal. 

Or  the  entire  thiclmess  is  included ;  the  sequestrum  consisting  of  a 
portion  of  the  bone  which  is  rough  and  irregular  at  either  extremity  ;  but 
in  other  respects  seeming  as  if  artificially  removed  from  the  skeleton. 
And  thus,  according  to  its  situation  and  extent,  a  sequestrum,  like  its 
parent  ostitis,  is  termed  Internal,  External,  or  General. 

Symptoms. — The  symp>toms  of  necrosis  are,  at  first,  those  of  acute 
ostitis.  Suppuration  having  occurred,  these  are  aggravated ;  no  relief 
following  the  suppurative  crisis,  as  sometimes  happens  in  the  soft  tissues ; 
for  here  the  first  investment  of  the  pus  is  invariably  dense  and  unjdeld- 
ing.  But  relief  comes  with  evacuation  of  the  matter  ;  whether  effected 
by  nature  or  by  art.  By  the  former,  the  process  is  tedious,  and  abate- 
ment of  the  symptoms  proportionally  slow ;  by  the  latter,  if  early  and 
efficiently  fidopted,  relief  is  both  instant  and  great.  All  the  sm-rounding 
soft  parts  are  very  much  involved,  from  the  beginning  :  at  first  con- 
solidated, as  well  as  tliickened  and  enlarged ;  afterwards  the  seat  of 
suppuration,  more  or  less  extensive,  sometimes  diffuse,  more  frequently 
limited  by  fibrinous  condensation. 

The  matter  is  discharged,  usually,  throiTgh  several  apertures  ;  the 
number  generally  bearing  a  proportion  to  the  extent  of  the  disease. 
Through  the  papillse  and  cloacae  the  presence  of  the  dead  portion  of 
bone  is  detected ;  and  its  condition  as  to  detachment  may  be  fi'om  time 
to  time  ascertained,  by  the  use  of  a  probe— or,  what  is  better,  by  intro- 
ducing the  finger,  should  space  permit.  When  the  sequestrum  is  inter- 
nal, it  is  felt  rough,  yet  dense ;  when  external,  it  is  felt  smooth  and 
solid,  except  at  the  circumference,  where,  by  the  sulcus  of  separation,  the 
bone  has  been  rendered  rough  and  irregidar. 

During  the  stage  of  separation,  and  the  concomitant  one  of  repara- 
tion, discharge  is  continued ;  usually  copious  ',  and  invariably  fretid,  as 
before  stated.  In  consequence  of  such  discharge,  the  constitutional 
symptoms  which  during  the  ostitis,  both  simple  and  suppurative,  may 
have  shcAvn  all  the  characters  of  acute  inflammatory  fever,  often  intense, 
may  change  now  into  hectic.  Or,  in  strong  systems,  almost  aU  trace  of 
febrile  disturbance  may  pass  away. 

But  the  local  inflammatory  process  has  not  yet  subsided.  So  long 
as  the  foreign  body — as  the  sequestrum  truly  is — remains  unextruded, 
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the  living  parts  will  continue  to  resent  its  presence.  So  much  of  the 
inflammatory  process  is  sustained  in  its  immediate  vicinity,  as  is  essential 
towards  the  work  of  separation ;  while  a  minor  grade  of  the  process 
continues  to  pervade  the  whole  neighbouring  parts.  The  substitute  bone 
is  busily  advancing ;  in  the  soft  parts,  plastic  product  is  still  in  the 
ascendant,  and  absorption  is  doing  but  little  towards  remodelling  the 
limb.  Besides,  the  soft  parts  become  increased  in  vascularity,  sometimes 
to  a  very  considerable  degree  ;  so  that  when  incised — and  they  cut  like 
a  piece  of  gristle,  rather  than  ordinary  soft  textures — hemorrhage  is 
invariably  profuse ;  not  only  because  the  vessels  are  both  active  and 
numerous,  but  also  in  consequence  of  natural  hemostatics  being  opposed 
by  the  dense  structural  change  in  which  the  vessels  are  imbedded. 

Should  inflammatory  reaccession  occur,  the  symptoms  may  all  be 
renewed  with  their  pristine  severity.  And  if  the  newly-formed  pus  be 
so  situated  as  not  to  find  a  ready  exit,  it  is  not  improbable  that  serious 
extension  of  the  original  necrosis  may  ensue.  Thus  it  may  happen  that 
necrosis,  at  first  limited  to  but  a  small  part  of  laminated  texture,  may 
idtrmately  involve,  not  only  the  whole  thickness,  but  almost  the  whole 
extent  of  a  bone. 

When  the  sequestrum  has  become  wholly  detached  from  the  living 
bone,  it  does  not  always  seem  loose.  For  it  may,  at  more  than  one 
poiut,  be  bound  down  by  the  tight  embrace  of  the  new  cortical  forma- 
tion ;  or,  as  already  mentioned,  newly- formed  texture — granulation-tissue 
may — be  interwoven  with  its  cribriform  parts.  Or  new  bone  may  be 
deposited,  in  points  or  patches,  so  closely  on  the  dead  part's  surface, 
as  actually  to  re-establish  their  continuity.  Or  new  bone,  like  the  softer 
textures,  may  interlace  the  cribriform  spaces  of  the  sequestrum.  Gene- 
rally, however,  so  soon  as  detachment  is  complete,  the  sequestrum  is 
more  or  less  movable  ;  as  the  finger  or  probe  will  testify.  And  if  not 
then  artificially  removed — as  it  should  be — it  will  spontaneously  seek 
the  surface,  and  project  there — provided  there  be  space  left  for  its  exit 
through  the  cortical  formation ;  the  protruded  portion  becoming  black- 
ened, apparently  through  atmospheric  influence.  As  a  general  rule,  it 
may  be  safely  held  that  a  dead  portion  of  bone,  which  is  protruding 
through  an  external  opening  in  the  soft  parts,  has  been  completely  loosened 
from  its  connection  wdth  the  living  bone ;  and  that  if  it  seem  fixed,  it 
can  only  be  on  account  of  secondary  retention  in  one  or  other  of  the 
ways  just  mentioned — most  probably  by  cortical  embrace. 

Sometimes  the  substitute  itself  perishes,  by  inflammatory  accession  ; 
a  result  not  at  all  improbable,  when  we  consider  how  active  the  nutritive 
processes  have  been  in  determining  the  different  changes  through  wliicli 
it  has  passed  within  a  recent  period.  And  this  affords  another  reason, 
why  such  inflammatory  reaccession  should  be  anxiously  provided  against, 
throughout  the  whole  period  of  repair.  Should  the  superimposed  soft 
parts  happen  to  become  the  seat  of  hospital- sore,  the  substitute  cannot 
fail  to  be  more  or  less  exposed  and  involved  ;  and  may  consequently  die 
and  come  away,  in  whole  or  io  part. 

The  time  occupied  by  the  various  changes  is  extremely  various.  In 
acute  external  necrosis,  of  very  limited  extent,  as  in  the  phalanges  of  the 
fingers,  many  days  may  not  elapse  between  the  first  onset  of  the  inflam- 
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raatory  process  and  final  extrusion  of  the  small  sequesti-um.  In  more 
extensive  examples,  by  weeks  or  months  we  will  prove  more  ready 
reckoners  of  tlic  time.  Wlien  the  whole  thickness  of  a  hone  has  perished, 
to  some  considerable  extent,  many  months  may  be,  and  usually  are,  con- 
sumed, ere  the  bone  has  been  got  away ;  and  at  least  an  equal  terxn  may 
be  required  ere,  subsequently  to  that  event,  the  limb  resumes  even  an 
approach  to  its  pristine  form  and  function.  In  the  young  and  othermse 
healthy,  progress  will  be  more  rapid  than  in  tl>e  aged  and  infirm  ;  and 
much  Avill  also  depend  upon  treatment.  If  inflammatory  re-accessions 
have  been  either  directly  induced,  or  not  sufficiently  provided  against, 
the  term  of  cure  may  be  protracted  almost  indefinitely.  In  spongy  bones 
too,  the  process  is  ordinarily  more  rapid  than  in  dense  ;  the  former  being 
more  vascular,  and  better  capable  of  energetic  effort.  Also  the  bones 
of  the  superior  extremity  have  an  advantage,  in  this  respect,  over  those 
of  the  lower. 

Treatment — Again,  prevention  is  to  be  considered  paramount.  Treat 
the  preliminary  ostitis,  with  energy  yet  warily ;  in  order  that  it  may  be 
arrested  in  its  progress,  ere  any  destructive  result  has  yet  begun.  When 
suppuration  has  taken  place,  and  the  doomed  portion  or  portions  of  bone 
are  dead  or  dying,  our  object  is  a  minor  one  ;  to  mitigate  symptoms,  pre- 
vent extension  of  evil  already  incurred,  and  favour  the  advancement  of 
repair.  The  first,  and  not  the  least  important  indication  to  be  fulfilled, 
is  early  and  efficient  evacuation  of  the  purulent  formation  which  bathes 
the  inflamed  bone,  and  has  detached  it  from  its  periosteum.  Some  con- 
siderable time  must  be  unprofitably  consumed,  ere  pus  can  work  out  its 
own  discharge,  through  the  periosteum  and  other  unfavourably  investing 
tissues  ;  meanwhile  the  patient's  sufferings  will  have  been  great,  and 
aggravation  of  the  original  evil  not  inconsiderable.  Time,  texture,  and 
torture  may  be  all  saved,  by  an  early,  free,  and  direct  incision ;  which, 
accordingly,  should  invariably  be  practised,  so  soon  as  the  indications  of 
suppuration  are  sufficiently  manifest. 

Detachment  of  the  sequestrum  we  commit  entirely  to  Nature ;  con- 
tenting ourselves  with  overlooking  her  operation ;  and  taking  especial 
care  that  she  shall  not  be  interrupted.  With  this  latter  object  in  view, 
the  part  is  kept  quiet,  used  as  little  as  possible,  and  not  put  in  the  way 
of  external  violence.  By  some,  exercise  of  the  affected  part  is  enjoined, 
with  a  view  to  expedite  separation  of  the  dead  portion,  when  that  seems 
to  be  unreasonably  slow.  But  the  practice  seems  fraught  with  danger, 
as  regards  the  risk  of  fi^acture,  deformity,  or  at  least  aggravation  and 
extension  of  the  disease,  by  inducing  inflammatory  reaccession.  Should 
this  at  any  time  threaten,  leeches,  fomentation,  absolute  repose,  and 
general  antiphlogistics  if  need  be,  are  at  once  employed  with  a  view  to 
its  speedy  arrest.  On  this  account  also,  during  the  chronic  stage,  when 
perhaps  purulent  secretion  is  great,  and  hectic  is  either  thi-eatened  or 
fully  developed,  and  when  consequently  we  are  anxious  to  support  the 
system  in  its  difficulties — that  support  must  be  prudently  conducted,  and 
made  to  vary  from  time  to  time,  as  circumstances  may  demand. 

When  the  sequestrum  has  become  wholly  detached  from  the  living 
bone,  by  completion  of  the  sulcus  in  the  margin  of  the  latter,  Natures 
exclusive  work  is  over  ;  and  it  is  then  usually  our  cue  to  interfere. 
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JS'ature's  power  of  detachment  is  adequate  and  admirable,  but  ber  power 
of  extrusion  is  weak  and  imperfect ;  and  the  surgeon,  who  deliberately 
imposes  on  her  the  latter  elfort,  is  both  negligent  and  unskilful.  She 
may,  and  often  does  accomplisli  the  task  ;  but  only  after  much  suffering 
by  the  patient,  and  exhaustion  of  his  frame ;  and  not  until  much  struc- 
tural change,  perhaps  irremediable,  has  occurred  in  the  part — all  unneces- 
sary, and,  by  the  judicious  assistance  of  the  siugeon,  timeously  afforded, 
capable  of  being  altogether  prevented.  Very  pretty  preparations  are  to 
be  found  in  most  pathological  collections,  which  should  never  have  graced 
theii-  shelves;  sequestra,  quite  loose,  but  cooped  up  within  dense  and 
thick  ncAV  bone — the  cause  of  long  continued  suppm^ation,  growing  hectic, 
and  idtimate  amputation  of  the  limb.  Long  before  that  last  event,  they 
should  have  been  cut  down  upon,  taken  away ;  the  preparation  lost,  the 
limb  saved. 

But  perhaps  a  more  common  error  in  practical  surgery  is,  interference 
Avith  the  sequestrum  before  it  has  become  loose.  To  lay  hold  of  it  then, 
and  use  violence,  after  exposure  by  incision,  is  certainly  to  induce  a  com- 
bination of  evils.  The  evulsive  effort  fails ;  and,  consequently,  the 
patient  has  been  put  to  pain  unnecessarily  and  fruitlessly.  By  the 
violence,  a  fresh  ostitis,  probably  both  acute  and  extensive,  is  induced ; 
and  aggravation  of  the  necrosis  is  most  likely  to  follow.  Also,  the  loss 
of  blood  which  attends  on  such  an  attempt,  is  invariably  considerable ; 
coming  from  a  wound  of  soft  parts,  which  are  not  only  unusually  vascular, 
but,  besides,  unfavourable  to  natural  hemostatics,  as  formerly  explained. 
And  the  patient's  state  of  system  is  generally  such,  in  the  advanced  stage 
of  necrosis,  as  to  be  intolerant  of  a  repetition  of  such  hemorrhages. 
Therefore,  on  this  last  ground  alone,  it  is  plain  that  the  operation  for 
removal  of  a  sequestrum  should  never  be  undertaken,  especially  when  it 
is  situated  in  close  proximity  to  a  large  joint,  unless  the  surgeon  be 
tolerably  certain  that  his  effort  will  then  prove  successful. 

During  the  whole  stage  of  separation  between  the  dead  and  Kving 
bone,  the  wise  surgeon  is  little  more  than  an  interested  on-looker  ;  pre- 
pared to  ward  off  inflammatory  re-accession  by  suitable  antiphlogistics, 
should  that  threaten  to  occur ;  and  careful  to  limit  motion,  in  order  to 
avert  fracture  or  bending  of  the  changing  member.  From  time  to  time, 
he  may,  by  his  finger  or  probe,  ascertain  the  rate  and  extent  of  progress  ; 
yet  using  all  most  gently.  Every  rudeness  of  examination  must  be  care- 
fully eschewed ;  as  being  prone  not  only  to  interrupt  formation  of  the 
substitute,  but  also  to  extend  anew  the  limits  of  the  disease. 

In  probing,  the  simultaneous  use  of  two  instruments  is  sometimes 
advantageous.  One  probe  resting  on  the  end  of  the  sequestrum,  a  second 
IS  introduced  through  another  cloaca ;  and  by  pressing  with  each  alter- 
nately, looseness  of  the  sequestrum  may  be  made  plain,  in  circumstances 
otherwise  extremely  doubtful. 

So  soon  as  the  sequestrum  has  become  loose,  the  necessary  steps  are 
■taken  for  its  removal.  An  incision  is  made  through  the  superimposed 
soft  parts ;  neither  too  free,  causing  unnecessary  loss  of  blood ;  nor  too 
limited,  obstructing  the  subsequent  procedure  by  want  of  space.  In 
makmg  the  incision,  tlie  best  point  for  attack  is  about  the  middle  of  the 
secpiestrum.    Through  the  cloaca  or  cloacoe,  the  extent  and  form  of  the 
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dead  portion  or  portions  are  then  ascertained ;  and  if  the  natural  opening 
ailbrd  space  enough,  tlirough  this  forceps  are  introduced,  and  the  seques- 
truni  seized  and  extracfee(l.  It  usually  liappens,  however,  tliat  t]ie  natural 
openings  are  not  sufficient ;  the  sequestrum  proving  large,  and  having 
become  on  all  sides  invested  hy  stout  cortical  formation.  It  may  be 
necessary,  therefore,  either  to  divide  the  sequestrum  in  the  middle,  and 
extract  it  in  two  or  more  pieces,  or  to  convert  two  cloaca  into  one,  l)y 
the  saw  or  cutting  pliers.  Or  one  cloaca,  whether  in  old  or  new  bone, 
may  be  enlarged  to  the  required  extent,  by  the  cutting  pliers,  or  more 
suitably,  in  most  cases,  by  the  trephine.  In  aU  cases,  however,  let  as 
little  of  the  new  bone  be  sacrificed  as  possible.  For,  once  removed, 
it  will  be  but  sparingly  reproduced ;  and  the  limb,  in  consequence,  may 
be  permanently  and  unsafely  weakened,  as  well  as  deformed. 

The  sequestrum  having  been  duly  exposed,  the  laying  hold  of  it 
comes  to  be  of  some  consequence.  Forceps  are  the  best  adapted  instru- 
ment j  but,  in  general,  they  are  used  much  too  small  and  feeble.  The 
common  dressing  forceps,  as  found  in  the  ordinary  pocket  case,  are  quite 
unsuitable  ;  except  for  very  small  sequestra,  wholly  unconfined  by  cortical 
formation.     Strong  blunt  pliers,  made  for  the  piu-pose,  should  be  em- 
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ployed ;  Hke  bell-hanger's  pliers,  only  longer  in  both  blade  and  handle, 
with  the  former  well  serrated  to  prove  surely  prehensile,  and  powerful  in 
every  part.  By  means  of  these  the  dead  portion  is  firmly  grasped,  and 
moved  to  and  fro,  so  as  to  ensure  its  freedom  from  the  surrounding  sub- 
stitute. Then,  by  a  steady  pull,  it  is  brought  to  the  surface ;  leverage 
power  being  used,  if  need  be,  to  break  up  any  further  obstacle  which 
may  obstruct  its  final  removal.  Such  determined  procedure  saves  pain, 
time,  blood,  and  trouble.  For  the  smaller  and  w^eaker  instrument  is 
prone  to  slip  ;  only  after  repeated  efforts  is  anything  like  a  secure  hold 
obtained  by  it ;  and  thus  often  much  wriggling  and  real  force  are  required, 
to  overcome  unexpected  obstacles  by  unequal  means.  When  the  seques- 
trum is  long,  and  the  main  aperture  leads  to  its  middle  rather  than  to 
either  extremity,  extraction,  as  we  have  said,  is  often  much  facilitated  by 
cutting  through  its  centre  with  the  bone  pliers,  and  then  extractuig  each 
portion  separately.  In  otheir  cases,  again,  when  the  whole  thickness  of 
the  bone,  and  a  considerable  extent  of  its  shaft,  are  involved,  oj^erative 
interference  may  very  generally  be  delayed  for  some  time  after  separation 
has  become  complete,  until  we  ascertain  that  the  substitute  bone  has 
been  formed  to  such  an  extent  as  to  prevent  the  risk  of  collapse  of  the 
thickened  periosteum. 

Thus,  then,  the  errors  most  likely  to  occiu",  in  the  manual  treatment 
of  necrosis,  are  these  : — too  early  an  interference,  ere  the  natural  process 
Fig.  129.  Forceps  suitable  for  removing  sequestra. 
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of  separation  has  been  accomplished,  or  ere  the  substitute  bone  has 
become  sufficiently  developed ;  attempted  removal  of  the  dead  portion, 
when  loose,  by  inadequate  means  ;  and  the  leaving  of  it  undisturbed, 
when  loose,  throwiu!:;  on  Nature  the  labour  of  extrusion  as  well  as  of 
separation.  That  the  last  is  an  undoubted  error  is  very  plain,  when  we 
consider  that  the  sequestrum,  when  loose,  is  to  all  intents  and  purposes 
a  foreign  body,  and  as  such  will  be  regarded  by  the  living  parts  ;  creating 
much  local  disturbance,  as  well  as  serious  inroad  on  the  constitutional 
powers ;  both  unnecessary. 

By  some  it  has  been  urged,  in  defence,  or  at  least  in  palliation  of  the 
indolent  system  of  treatment,  that  there  is  a  possibility  of  the  dead  por- 
tion disappearing;  in  one  of  two  ways— either  by  absorption,  or  by 
solution  in  the  purulent  fluid  in  which  it  is  soaked.  That  such  hope 
is  altogether  futile,  from  either  of  these  events,  has  been  abundantly 
proveil  A  portion  of  bone,  detached  from  the  living,  is  plainly  not 
amenable  to  absorption ;  unless,  by  solution,  it  be  presented  for  absorp- 
tion in  a  fluid  form.  And  direct  experiments,  more  especially  those  of 
]\Ir.  GuUiver,*  have  shewn,  that  dead  portions  of  bone  are  wholly  in- 
soluble in  the  purulent  or  other  fluids,  to  which  in  a  living  part  they  may 
be  exposed.  A  portion  of  bone  adjoining  a  sequestrum  may  be  partially 
absorbed,  or  molecularly  disintegrated;  but  dead  bone  itself  is  liable 
to  neither  absorption  nor  disintegration,  nor  to  any  vital  process.  Be- 
cause a  large  cavity  is  found  in  the  interior  of  a  bone,  either  altogether 
empty,  or  containing  but  a  few  minute  sequestra,  we  are  not  thence  to 
infer  that  the  cancellous  texture,  originally  occupying  this  space,  has  first 
necrosed  and  then  been  absorbed.  It  has  parted  with  its  vitality  doubt- 
less ;  not,  however,  in  a  continuous  mass,  but  in  molecules ;  not  by 
necrosis,  but  by  caries.  And  though  the  dead  portions  have  been 
removed,  they  have  not  been  taken  back  into  the  system,  but  thrown 
out  through  the  external  opening. 

At  one  time  it  was  proposed  to  apply  nitrous  or  other  acids  to  the 
sequestrum,  with  a  view  to  its  becoming  pliable  through  loss  of  its 
earthy  matter,  and  so  capable  of  being  gently  pulled  away,  at  the  cost 
of  but  httle  pain  or  blood.  The  impossibility  of  confining  the  acid's 
action  to  the  part  to  be  destroyed,  is  an  insuperable  objection  to  the 
practice. 

AVhen  the  sequestrum  has  been  removed  by  operation,  the  wound  is 
stufi'ed  moderately  with  dry  lint ;  partly  to  arrest  the  bleeding,  partly  to 
ensure  the  wound's  ultimate  closure  by  a  gradual  filling  up  from  the 
bottom.  The  antiphlogistic  regimen  is  maintained  for  some  days ;  as  a 
certain  amount  of  inflammatory  accession  is  an  inevitable  result  of  the 
interference,  however  gently  and  skilfully  conducted ;  and  it  being  evi- 
dently of  much  importance  to  keep  such  affection  within  moderate  limits. 
Otherwise,  the  act  of  removing  one  dead  portion  of  bone  might  become 
the  means  of  inducing  the  formation  of  a  second  sequestrum,  perhaps 
more  extensive.  The  limb  is  kept  quiet,  free  from  motion  and  the  sup- 
port of  weight ;  for,  as  yet,  the  substitute  is  hollow,  imperfect,  conse- 
quently weak,  and  prone  on  the  application  of  either  motion  or  weight 
to  give  way  hy  fracture  or  bending.  Not  till  some  considerable  time  has 
*  Medico-Chinirgical  Transactions,  vol.  xxi.  London,  1838. 
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elapsed — varying  in  different  cases,  according  to  the  circumstances  of 
each — does  consolidation  of  the  substitute  occur;  sufficient  to  restore 
not  only  the  appearance,  hut  the  function  of  the  bone  affected.  Not 
until  then,  should  the  patient  be  permitted  to  employ  the  limb  with  any 
degree  of  freedom.  And,  indeed,  in  many  cases,  in  Avhich  temporary 
weakness  of  the  new  formation  is  peculiarly  manifest,  it  is  well  not  to 
leave  immunity  from  function  at  the  discretion  of  the  patient ;  but  to 
insure  this,  and  at  the  same  time  afford  an  adventitious  support  from 
without,  by  incasing  the  affected  portion  of  the  limb  in  splints  and 
bandaging.  As  already  stated,  similar  care  is  not  unfrequcntly  demanded 
tluring  the  latter  part  of  the  stage  of  separation ;  for  then,  aLso,  the  bone 
is  weak,  and  prone  on  exertion  either  to  bend  or  break.  At  neither 
period,  however,  let  the  limb  be  kept  constantly  rigid  and  unmoved. 
From  time  to  time,  let  the  articulations  be  suppled  by  gentle  and  passive 
motion  ;  otherwise,  stiffness,  or  even  actual  change  of  structure  by  disease, 
may  be  induced. 

Superficial  exfoliation  may  sometimes  be  hastened.  But  this  is  only 
an  exception  to  the  general  rule,  of  non-interference  previous  to  the  com- 
pletion of  detachment.  When  a  thin  shell  of  bone,  for  example,  is 
coming  slowly  away  from  the  calvarium,  it  may  sometuues  be  expedited 
by  applying  an  escharotic,  such  as  the  chloride  of  zinc ;  taking  care  that 
the  application  is  limited  to  the  dead  portion,  and  its  very  immediate 
vicinity. 

Again,  after  detachment  has  been  completed,  a  superficial  exfoHation 
of  the  skull  may  seem  fixed.  It  cannot  be  by  cortical  formation  ;  for,  in 
the  cranium,  this  is  seldom  if  ever  produced.  It  may  be  the  result 
either  of  redundant  granulation,  or  of  atmospheric  pressure.  Granula- 
tions may  have  sprung  up  from  the  surrounding  parts,  both  hard  and 
soft,  but  especially  from  the  latter,  to  such  an  extent  as  to  partially  over- 
lay the  dead  portion  of  bone  ;  confining  it  to  its  place,  even  though 
wholly  freed  from  attachment  beneath.  In  such  a  case,  the  redundant 
soft  parts  are  to  be  freely  pushed  aside,  by  the  knife  or  probe ;  and  the 
bone,  thus  liberated,  is  then  removed.  Atmospheric  pressiu'e,  when  the 
cause  of  undue  retention,  may  be  overcome,  by  fixing  a  screw  in  the 
dead  part,  and  thereby  elevating  one  portion  so  as  to  admit  the  air  be- 
neath ;  then  it  is  loosened  in  every  way,  and  can  be  readily  lifted  from 
its  place. 

Amputation  is  sometimes  demanded,  though  rarely,  in  necrosis.  It 
is  the  exception,  not  the  rule.  It  may  happen  that  in  acute  necrosis  of  the 
young,  violent  inflammatory  is  followed  by  severe  irritative  fever ;  and 
that  both  are  quickly  succeeded  by  a  formidable  hectic,  which  must 
plainly  be  relieved,  at  all  hazards,  by  removal  of  its  cause.  Under  such 
circumstances,  it  may  become  not  only  expedient,  but  imperative,  to  take 
off  the  limb  ;  perhaps  very  shortly  after  the  first  accession  of  the  disease ; 
while  the  recently  dead  bone  is  yet  freshly  bathed  in  pus,  and  when  the 
process  of  separation  has  but  just  begun.  Or,  in  the  more  chronic  cases, 
a  Idee  summary  procedure  may  be  required  at  a  fixr  more  distant  date ; 
after  not  only  weeks  but  months  have  elapsed  ;  when  the  sepai-ation  has 
become  far  advanced,  but  is  not  yet  complete ;  after  the  system  has  long 
borne  up  nobly,  under  the  exhausting  burden  of  irritation  and  discharge ; 
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but  when,  nevertheless,  it  has  evidently  become  imequal  to  a  prolonga- 
tion of  the  contest.  Such  cases,  however,  constitute  but  a  small  minority. 
The  greater  nnmber  are  prosperous  in  their  issue ;  if  duly  conducted. 
The  system,  which  has  borne  up  long,  is  enabled  to  sustain  its  task  till 
the  end ;  the  dead  part  is  separated  and  discharged ;  the  substitute  con- 
denses and  solidifies ;  the  swelUng  of  the  soft  parts  subsides  ;  purulent 
formation  diminishes,  and  the  apertures  in  both  hard  and  soft  parts  are 
closed ;  tli(3  limb  is  not  only  saved,  but  is  as  useful  as  before. 

On  the  one  hand,  we  must  beware  of  sacrificing  life,  in  vain  endea- 
vour to  save  a  limb  ;  and  on  the  other,  we  must  be  equally  careful  not 
to  sacrifice  a  Hmb,  in  our  anxiety  to  succour  life  not  yet  brought  into 
actual  danger ;  a  dilemma  in  practice,  from  whose  horns  we  can  extri- 
cate ourselves,  only  by  a  happy  combination  of  knowledge,  judgment, 
and  exj)erience.  And,  in  relation  to  this  subject,  it  is  important  to  re- 
member, that  necrosis  is  not  always  as  extensive  as  it  outwardly  seems. 
Discharge  may  be  copious,  fistulse  numerous,  soft  parts  extensively  in- 
volved, and  constitutional  disturbance  great ;  and  still  the  sequestrum 
may  be  of  but  limited  extent,  both  in  sui'face  and  in  depth. 

Eecom'se  to  amputation  may  also  be  advisable,  in  the  case  of  exten- 
sive death  of  a  bone  throughout  its  whole  thickness,  when  the  expected 
reproduction  has  failed.  The  limb  then  bends,  shrivels,  and  is  worse 
than  useless ;  its  removal  becoming  a  matter  of  expediency,  in  the  eyes 
of  both  patient  and  practitioner. 

In  consequence  of  neglect,  a  limb  may  be  presented  to  us  much  bent, 
and  otherwise  deformed ;  with  a  large  blackened  sequestrum,  partially 
protruded  from  the  surface.  The  appearance  may  be  altogether  so  un- 
promising, as  to  lead  a  hasty  and  inexperienced  observer  at  once  to  ad- 
vise amputation.  But  this  is  never  warrantable,  under  even  such 
circumstances,  unless  the  system  be  abeady  sunk  very  low,  and  plainly 
unable  to  bear  a  prolongation  of  the  strain.  Then  we  amputate  to 
save  hfe  ;  but  in  the  majority  of  even  such  examples,  we  ought  to  save 
both  Hfe  and  limb.  The  sequestrum  is  removed,  with  an  expenditure  of 
as  little  blood  as  possible ;  the  limb  is  laid  in  sphnts ;  the  bending  is 
gradually  undone,  by  bandaging ;  by  suitable  diet  and  medicine,  consti- 
tutional power  is  maintained  ;  and  thorough  restoration  of  the  limb  may 
be  ultimately  obtaiued. 


PEAGILITAS  OSSIUM. 

Bones  are  Uable  to  become  brittle,  by  reason  of  change  in  their 
structure.  By  some  this  has  been  attributed  to  the  absence  of  fluoric 
acid  as  a  constituent  of  the  skeleton  ;  permittmg  the  phosphate  of  lime 
to  assume  the  crystaUine  form,  and  so  rendering  the  bone  affected  more 
liable  to  fracture.  Be  this  as  it  may,  in  all  such  cases  oily  matter  exists 
^  unusual  quantity;  the  osseous  texture  is  lighter  and  more  spongy  than 
the  normal  state  ;  and  by  interstitial  absorption  the  external  laminated 
portion  has  been  diminished  by  conversion  into  medullary  tissue.  In 
ruth  the  bone  may  be  .said  to  consist  of  cancellous  texture,  fiUed  with 
an  oily  substance,  and  surrounded  externally  by  a  thin  brittle  lamella. 
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This  change  may  be  regai-acd  as  constituting  a  distinct  and  special 
disease  of  itself  (MoUities  ossium) ;  or  only  a.s  a  result  of  other  diseases 
— and  these  various.  It  results  from  old  standing  chronic  rheumatism, 
and  from  long  confinement  to  bed,  with  inactivity  of  the  extremities,  from 
any  cause.  It  is  one  of  the  many  docays  to  whicli  the  frame  is  liable  in 
consequence  of  the  intemperate  and  long  sustained  use  of  alcohols  ;  and  is 
specially  apt  to  occur  if  the  individual  happen  to  be  bedridden.  It  fre- 
quently complicates  cancerous  disease  of  the  soft  parts.  It  is  no  uncom- 
mon attendant  on  the  cachexy  which  results— more  especially  in  those  of 
advanced  life — from  the  sinister  combination  of  mercurial  and  syphilitic 
influences.  Scurvy,  too,  may  cause  it.  And  the  soft  and  rickety  bone, 
is  very  susceptible  of  fracture. 

The  exciting  cause  of  fracture  need  be  but  a  slight  one,  A  hasty  or 
inadvertent  step,  turning  in  bed,  rising  from  the  seat  or  from  the  knees, 
a  trij)  on  the  carpet,  or  any  sudden  muscular  exertion,  may  suffice. 

Treatment. — AU  that  can  be  done,  in  prophylaxis,  is  to  guard  against 
the  occurrence  of  exciting  causes ;  and,  at  the  same  time,  we  may  en- 
deavour to  prevent  increase  of  the  cachectic  state,  by  such  hygienic  and 
therapeutic  treatment  of  the  system  as  circumstances  may  seem  to  require. 

When  fracture  has  occurred,  the  jDart  is  to  be  arranged  carefully,  as 
in  ordinary  cases  of  that  accident.  It  may  be  that  re-union  may  not 
occur.  And  it  is  more  than  probable  that,  when  it  does  take  place,  the 
process  will  prove  very  tedious,  and  the  result  imperfect.  A  second  or 
third  fracture  may  happen,  during  the  treatment  of  the  first  (no  less  than 
22  fractures  occurred  in  a  case  of  Tyrell's,  and  31  in  a  case  of  Arnott's) ; 
the  constitution  may  sufler  and  siiik,  and  perhaps  so  rapidly  as  not  even  to 
permit  the  more  than  doubtful  chance  of  amputation.  Yet  it  is  plainly  our 
duty  to  permit  no  anticipation  of  such  untoward  consequences  to  in- 
fluence the  care  and  attention  bestowed  on  our  management  of  the 
case.  Let  our  treatment  be,  if  possible,  more  painstaking  than  in  ordi- 
nary circumstances  ;  and  it  may  be  that  our  care  is  rewarded  by  a  pros- 
perous conclusion. 

During  the  attempted  cure  much  judgment  is  required,  in  both 
general  and  local  management,  more  esjDecially  in  the  aged.  Locally,  we 
wish  by  bandaging  and  splints  to  keep  the  fragments  in  close  apj^osition, 
and  absolutely  immovable.  Constitutionally,  we  are  desirous  of  sup- 
porting the  vis  vitce ;  by  generous  food  and  other  tonics,  perhaps  freely 
administered.  But  the  following  out  of  these  indications,  blindly  and 
with  rashness,  is  ahnost  certain  to  induce  chronic  gangrene  of  the  ex- 
tremities, analogous  to  one  form  of  the  gangrjena  senilis.  The  bandage 
and  splint  must  be  only  moderately  tight ;  the  diet  must  be  nutritious, 
yet  non-stimulant ;  the  effects  of  both  must  be  carefully  Avatched ;  the 
water  bed  will,  in  many  cases,  be  found  signally  useful ;  and  shoidd 
gangrene  appear,  notwithstanding  all  our  care,  the  fracture  must  for  a 
time  be  comparatively  disregarded,  and  our  attention  mainly  directed 
to  the  mastery  of  the  more  serious  malady,  according  to  the  principles 
formerly  detailed.  Ly  some  the  internal  administration  of  alum  has 
been  recommended,  but  without  any  such  cogent  theoretical  reason,  or 
good  practical  results,  as  to  lead  to  its  re-emi)loyment. 

When  fracture  has  occurred  in  consequence  of  the  cancerous  diathesis, 
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often  a  malignant  tumour  forms  at  tlie  site  of  injury,  instead  of  the 
normal  callus?  But  that  result  is  by  no  meims  invariable ;  and  there- 
fore, oven  in  these  unpromising  cases,  cm*  treatment  should  still  be  the 
same. 

MOLLITIES  OSSIUM,  OSTEOMALAKIA,  OR  MALACOSTEON. 

Both  this  disease  and  rickets  are  characterized  by  a  deficiency,  actual 
and  relative,  of  phosphate  of  lime.  In  mollities  ossium,  the  skeleton, 
ori"ina  lly  of  normal  structure,  parts  with  its  earthy  matter ;  becoming 
soft  and  pliable  in  consequence  ;  while  in  rickets  the  osseous  structure  is 
abnormally  developed  from  the  first.  In  rickets,  also,  irregular  develop- 
ment of  the  bone  and  its  consecxuent  distortion  are  slow  and  gradual ; 
while  in  moUities  ossium  the  softening  of  the  completely  ossified  bone 
is  rapid,  and  distortion  may  be  both  speedy  and  great.  Further,  in 
rickets,  after  a  time,  the  abnormal  condition  is  departed  from ;  ossifica- 
tion becomes  complete  ;  the  skeleton  grows  solid  and  unyielding  ;  and  the 
general  health  may  be  in  a  great  measure  restored.  In  mollities  ossium, 
the  untoward  condition  is  usually  steadfast,  without  amendment  in  the 
state  of  either  health  or  skeleton ;  and  the  disease,  sooner  or  later,  almost 
always  proves  fatal.  It  occurs  more  frequently  in  females  than  in  males  ; 
happily,  however,  it  is  a  rare  afi'ection  in  both.  Eickets,  on  the  contrary, 
seems  to  have  no  predilection  for  sex ;  and  is  extremely  common. 

In  mollities  ossium,  a  copious  phosphatic  deposit  is  found  in  the 
urine,  along  with  a  peculiar  albuminous  substance.    The  general  health  is 
much  and  hopelessly  impaired ;  flesh,  spirits,  and  strength  diminishing 
daily.    The  bones  are  light,  soft,  and  greasy,  with  much  enlarged  cancelli ; 
the  osseous  having  been  converted  into  medullary  tissue.    This  excessive 
formation  of  medullary  spaces  gradually  advances  from  the  interior  towards 
the  surface,  so  that  the  bone  may  come  to  consist  of  a  thin  paper-like 
external  shell,  filled  with  soft  matter;  partly  lardaceous,  partly  oily. 
When  dry,  the  bones  present  a  dark  mahogany  colour ;  when  recent,  the 
section  has  a  dark  brown,  pink,  deep  crimson,  yellow,  or  orange  colour ; 
due  to  the  tint  of  the  oleaginous  particles  of  the  softened  and  almost 
diffluent  medullary  tissue.    When  examined  by  the  microscope,  there  is 
no  excess,  but  rather  an  absence  of  blood-vessels ;  and  the  fatty  matters 
consist  of  free  oil,  margarine,  and  empty  collapsed  fat  cells.  Sometimes 
much  paia  attends ;  in  other  cases,  the  unfortunates  sufi"er  little  or  no 
inconvenience.    In  one  remarkable  instance,  related  by  Mr.  Howship, 
a  sense  of  tightness  and  much  pain  were  complained  of,  at  one  parti- 
cular spot ;  and  there,  on  dissection  after  death,  marked  constriction  and 
depression  of  the  softened  bone  were  found. 

The  disease  may  affect  the  whole  skeleton ;  or  may  be  limited  to 
several  bones,  or  to  one.  The  pelvis  may  suffer  alone  ;  and  is  distorted 
pecuharly.  The  heads  of  the  high  bones,  pressing  against  the  acetabula, 
squeeze  the  sides  of  the  pelvis  inwards  and  upwards  ;  while  the  sacrum  is 
projected  downwards.  In  rickets,  on  the  contrary,  the  front  wall  of  the 
pelvis  is  generally  flattened,  and  the  bones  are  of  unnatural  proportion 
and  size  as  well  as  shape— both  stunted  and  deformed.    In  mollities 
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ossium,  on  the  contrary,  the  bones  are  of  their  natural  bulk  and  proper- 
tion;  and  if  their  "  various  doublings  were  unfolded,"  the  pelvis  would 
be  restored  to  its  normal  dimensions  and  form. 

The  cause  of  mollities  ossium  is 
involved  in  obscurity.  Loss  of  blood, 
mercurialism,  and  whatever  depresses 
constitutional  power,  are  believed  to 
predispose  towards  its  occurrence. 
It  is  most  common  in  the  large  manu- 
facturing towns  in  England.  In  th 
case  of  Madame  Supiot — a  memorable 
example — the  eating  of  much  salt  was 
a  prominent  peculiarity,  which  somi 
were  inclined  to  specify  as  a  cause ; 
but  it  seems  to  have  been  rather  au 
accessory  of  the  general  perverted 
state,  than  its  origin.  In  some  cases,  the  deficiency  of  calcareous  matter 
in  the  bones  seems  to  be  accompanied  with  a  copious  deposit  of  it  in 
the  tissues  of  the  lungs  and  stomach. 

The  disease  is,  according  to  present  experience,  incurable.  As  in 
other  affections  of  a  like  nature,  little  more  can  be  effected,  in  treatment, 
than  palliation  of  the  more  prominent  and  distressing  symptoms. 

EICKETS. 

As  formerly  remarked,  this  is  a  vice  of  the  skeleton  peculiar  to  early 
years.    "In  some  instances,  it  has  begun  immediately  after  birth.  It 
rarely,  however,  appears  before  the  fifth  or  sixth  month ;  and  the  most 
frequent  period  of  its  observed  commencement  is  between  eighteen  and  . 
twenty-four  months;"*  in  other  words  about  the  time  when  the  cliild 
begins  to  walk.    A  rickety  bone  has  three  characteristics  :  1st.  The 
shaft  is  shortened ;  2d,  The  epiphyses  are  enlarged ;  3d.  The  normal  . 
curvatures  are  increased.    Furthermore,  this  condition  is  attended,  from  i 
the  first,  by  a  marked  cachexy  of  system,  which  seems  to  be  identical  1 
with  the  scrofulous.     Usually,  however,  this  becomes  abated,  after  a  » 
time ;  even  independently  of  remedial  treatment.    And  cotemporaneously 
with  amendment  of  the  general  health,  the  abnormal  condition  of  bone  . 
-also  disappears  ;  a  fact  which  has  most  important  bearing  on  the  treat-  - 
ment,  and  which  should  therefore  be  borne  constantly  in  remembrance. 

The  bone  is  found  to  be  abnormally  developed.  The  process  consists  : 
essentially  not  in  a  softening  of  the  old  bone,  but  in  the  non-soHdifica- 
tion  of  the  fresh  layers  as  they  form.  The  old  layers  being  converted  into 
medullary  substance,  by  the  normal  progressive  formation  of  medullaiy 
cavities,  while  the  new  layers  remain  soft,  the  bone  becomes  brittle.  In 
a  section  of  such  a  bone  meduUary  substance,  cartilage,  calcified  cartilage, 

*  Stanley  on  the  Bones,  p.  218. 

Fig.  130.  Madame  Supiot ;  in  a  postiu'e  quite  practicable  iu  an  advanced  stage  of 
the  di.sease. 
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osteoid  tissue,  aiid  bone,  will  be  found  irregularly  mingled  together. 
Cancellous  cavities,  consequently,  largely  predominate  ;  containing  a  sub- 
stance of  a  brown,  or  reddish  hue,  soft,  comi^ressible,  gelatinous,  cartilagi- 
nous, fibrous,  or  even  sometimes  serous ;  Avhile  in  some  cases  a  sanious 
liquid  may  be  squeezed  out,  as  if  from  wet  leather.  The  whole  bone  is 
soft,  easily  cut  with  a  knife,  and,  while  the  articular  ends  are  preter- 
naturally  flexible,  the  shafts  are  liable  to  suffer  deformation  from  incom- 
plete fracture  taking  place  within  the  periosteum  which  remains  intact 
(Virchow).  While  such  bones  are  chiefly  defective  in  the  regular 
development  of  their  earthy  elements,  the  animal  matter  too  is  changed  ; 
for  the  extract  obtained  by  boiling  does  not  yield  either  chondrin  or  the 
gelatine  of  bone.  Besides  all  this,  comparative  arrest  of  growth  takes 
place  ;  as  is  seen  especially  in  the  lower  limbs. 

Sometimes  the  entire  bone  is  expanded,  even  to  a  great  extent ;  the 
calvarium,  for  example,  being  in  some  cases  found  of  more  than  double 
its  usual  thickness,  and  seeming  to  consist  almost  entirely  of  diploe. 


Fig.  131. 


Fig.  132. 


Sometimes,  on  the  contrary,  atrophy  is  the  prominent  change.  In  all 
cases,  whether  atrophy  or  expansion  exist,  the  bone  will  be  found  much 
lighter  than  in  the  normal  state.  The  flat  bones  are,  perhaps,  more 
frequently  thickened  than  otherwise ;  the  long  bones,  usually,  are 
shortened  in  the  shaft,  while  they  shew  enlargement  and  flattening  out 
of  the  articulating  extremities.     Such  enlargement,  however,  is  often 

l^igs.  131  and  132.  Permanent  rai-vature  of  the  spine,  with  rotation,  produced 
oy  nckets. 
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more  apparent  than  real ;  depending  mainly  on  tlio  appearance  due  to 
the  altered  condition  of  the  shaft.  According  to  Mr.  Stanley,  actual 
expansion  occurs  only  in  those  joints  which  arc  superficial ;  as  the  wi-ist 
ankle,  knee,  and  elhow.  In  these  joints,  certainly,  the  change  is  best 
marked  and  first  observed.  In  all  cases,  epiphyses  are  more  loosely 
connected  than  in  health. 

Although  the  whole  skeleton  may  have  thus  degenerated,  it  is  ob- 
vious that  those  bones  will  shew  tlio  change  most,  which  are  most 
exposed  to  muscular  action,  and  to  the  sustaining  of  superincumlj(;ut 
Aveight.  Consequently,  we  find  the  spine,  pelvis,  and  lower  limbs,  most 
prominently  distorted.  The  spine  may  be  bent  forward,  or  to  the  side ; 
usually  the  curvature  is  lateral,  with  more  or  less  rotation  of  the  bodies 
of  the  vertebras.  These  become  squeezed  in  at  the  concavity  of  the  curve 
— on  the  front  or  side,  as  the  direction  may  happen  to  be ;  while,  on  tlie 


convexity,  the  articular  processes  become  commensurately  both  tliickened 
and  enlarged.  Antero-posterior  bending  has  occurred  to  such  an  extent 
as  to  cause  doubling  of  the  aorta,  adlaesion  of  the  opposed  coats  at  the 
folded  part,  and  consequent  mal-nutrition  of  the  lower  limbs.  Tlie  tliighs 
and  legs  may  have  their  natural  curves  merely  exaggerated ;  or  they  may 
be  bent  in  a  variety  of  fantastic  ways.  Their  bones,  however,  are  not 
only  bent  but  flattened,  and  the  greater  diameter  of  the  bone  is  antero- 
posterior in  relation  to  the  curve ;  consequently,  when  completely  ossified, 
they  are  not  so  weak  as  they  otherwise  would  be.  The  heads  and  necks 
of  the  thigh  bones  bend  downwards  ;  and  may  idtimately  come  to  be  on 
a  lower  level  than  the  trochanter.  Arrest  of  growth,  too,  is  strongly  . 
Fig.  133.  Example  of  limbs  deformed  by  riekets. 
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marked  in  both  legs  and  thighs  ;  imparting  dwarfishness  to  the  frame,  as 
well  as  distortion.  The  articulating  ligaments  fail ;  causing  deformity 
of  the  knee  and  ankle-joints.  The  pelvis  is  small ;  its  front  wall  is 
flattened,  and  forced  back  .upon  the  sacrum.  And  a  characteristic 
hollowness  is  imparted  to  the  loins,  by  the  sacrum  being  thrust  down- 
wards ;  its  promontory  becoming  unusually  salient,  and  its  posterior 
surface  forming  the  bottom  of  a  hollow  on  the  back  part  of  the  pelvis. 
At  the  same  time  both  ilia  are  displaced  backwards,  so  as  to  overlap  the 
sacrum  and  approach  each  other  ;  sometimes  leaving  scarce  an  inch  of 
space  between  their  posterior  borders. 

The  ribs  foUow  the  spinal  distortion  ;  usually  so  as  to  produce  a 
marked,  and  even  sharp  prominence  of  the  chest,  which  is  greatly  con- 
tributed to  by  a  bending  forwards  of  the  sternum.    The  clavicles  have 

I  their  natural  curves  increased.    The  scapulas  are  not  much  changed  ; 

i  except  in  shewing  enlargement  of  the  articulating  surfaces.    The  bones 

I  of  the  arm  and  forearm  are  twisted,  more  or  less  ;  but  retain  much  more 
of  their  normal  character  than  do  the  lower  extremities  ;  the  one  set 
having  to  bear  muscular  effort  alone,  while  the  other  has  to  contend 
with  both  this  and  superincumbent  weight. 

By  alteration  in  the  important  visceral  cavities,  breathing  is  op- 
pressed, and  the  assimilatmg  organs  are  more  or  less  embarrassed ;  usually 
the  abdomen  is  preternaturally  prominent.  The  stature  is  stunted, 
dwarfish  and  unseemly.  Besides,  there  are  the  ordinary  characteristics  of 
the  scrofulous  diathesis;  the  child  being  usually  flabby  and  fat,  pot- 

[  belhed,  and  with,  frequently,  more  or  less  enlargement  of  the  thyroid  and 

I  thymus  glands.  The  forehead,  too,  is  remarkably  prominent ;  and 
though  the  entire  head  is  usually  below  the  standard  dimensions,  yet 

;  from  still  greater  deficiency  of  growth  in  the  bones  of  the  face,  the 

J  cranium  seems  unusually  large. 

!       The  features  are  marked,  and  developed  with  an  unpleasant  fulness  ; 
j  the  general  expression  of  the  face  is  displeasing,  and  altogether  so  pecu- 
;  liar  as  to  be  almost  pathognomonic  of  the  general  disease.  Although 
there  may  be  unusual  thickness  of  the  skull,  yet  this  is  to  be  under- 
stood only  in  its  literal  sense  ;  for  often  the  intellectual  power  is  vivid 
and  great. 

The  predisposing  cause  of  rickets,  as  formerly  stated,  seems  to  be 
a  vitiated  state  of  system,  analogous  to  that  of  scrofula.  It  occurs  most 
frequently  in  a  cold,  moist  climate,  and  among  the  children  of  the  poor ; 
where  malassimilation  is  produced  by  bad  or  insufficient  food,  and  the 
want  of  suitable  dwellings.  Frequently,  the  exciting  cause  is  traced  by 
the  friends  to  some  of  the  debilitating  accidents  incidental  to  childhood; 
as  dentition,  or  some  of  the  host  of  infantile  disorders  therewith  con- 
nected. ^  Often  the  change  in  the  skeleton  is  first  observed  on  the  child's 
attempting  to  walk;  and  then  the  primary  deformity  is  of  the  lower 
Hmbs,  chiefly  below  the  knee.  But  even  at  this  early  period  the  enlarged 
wrists  and  ankles  will  be  obvious.  In  the  legs  the  knees  approach  each 
other ;  the  ankles  diverge,  and  the  shins  curve  forwards  over  the  ankles ;  a 
very  different  kind  of  bending  from  the  ordinary  bandy  appearance,  or 
mere  exaggeration  of  the  natural  tibial  curve,  which  so  often  occurs  in  the 
heavy  but  healthy  child,  who,  perhaps  prematurely,  lias  begun  to  struggle 
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into  the  erect  posture.  After  the  lower  limhs,  the  spinal  column  begins 
to  yield  ;  and  then  follow  the  other  component  parts  of  the  Bkeleton  ; 
the  multiplicity  of  hones  affected  being  one  of  the  characteristics  of  this 
constitutional  disorder,  and  serving  to  distmguish  it  from  curvature  of 
single  bones — and  of  the  spine  more  especially — which  do  not  depend 
on  rickets,  or  any  other  vice  of  the  general  system. 

In  the  case  of  the  spinal  column,  it  is  important  to  remember  tliat 
many  examples  of  its  bending  arc  independent  wholly  of  rickets.  And 
that  those  cases  alone  are  rickety,  in  Avhich  the  system  is  plainly  and 
primarily  cachectic  ;  and  in  which  the  deformity,  by  bending,  is  not 
limited  to  the  spine  alone,  but  affects  other  bones  as  well ;  more  espe- 
cially the  ribs,  pelvis,  and  lower  extremities.  This  is  a  practical  point 
which  will  be  more  fully  dwelt  upon,  when  treating  specially  of  spinal 
curvature.  Meanwhile,  the  points  of  diagnosis  may  be  here  shortly 
stated.  Rickety  curvature  is  comparatively  rare  in  the  better  classes  ; 
it  affects  both  sexes  alike  ;  it  occurs  in  early  years  ;  it  is  accompanied 
with  distortion  of  the  pelvis  and  lower  limbs.  Other  curvatures,  not 
rickety,  are  most  common  among  the  affluent  and  among  females  ;  are 
most  frequent  between  the  ages  of  ten  and  sixteen  years  ;  distortion  is 
confined  to  the  spine  and  ribs ;  and  there  is  not  the  same  character  or 
extent  of  constitutional  cachexy  as  in  rickets. 

As  the  rickety  patient  advances  in  years,  the  disease  does  not  propor- 
tionally become  more  marked,  as  is  usually  the  case  with  moDities  ossium. 
But  at,  or  after  puberty,  if  not  before,  phosphatic  deficiency  is  found  to 
cease  ;  the  general  health  amends,  flesh  and  colour  are  gained,  the  spirits 
rise,  motion  is  more  sought  and  better  performed,  the  skeleton  is  found 
to  be  hardening  in  its  texture  ;  nutrition  has  begun  to  be  restored,  and 
is  gradually  approaching  the  healthy  standard.  If  means,  suitable  and 
successful,  have  been  adopted  ere  this  to  undo  the  curves  and  restore 
straightness  and  symmetry  of  form,  such  firming  of  the  skeleton  is  an 
unquahfied  boon.  But  if,  as  is  not  unlikely,  remedies  have  been  either 
wholly  absent  or  imperfect  in  their  operation,  there  results  an  irrevocable 
confirmation  of  the  existing  deformity. 

This,  however,  is  in  some  degree  ultimately  atoned  for.  The  general 
health  is  regained  ;  as  also  power  of  motion  to  a  certain  extent.  The 
muscular  fibre  becomes  fully  developed,  and  the  muscles  adapt  themselves 
to  the  shortened  and  bent  bones.  The  bones,  though  misshapen,  are 
strong  ;  and  yield  no  longer,  to  either  muscle  or  weight.  They  contain 
at  least  the  normal  proportion  of  earthy  matter  ;  and,  besides,  have  been 
strengthened  in  their  curves  by  new  bone  formed,  sometimes  copiously^ 
in  the  concavity.  The  pelvic  and  thoracic  viscera  accommodate  them- 
selves to  the  altered  circumstances  of  their  including  skeleton.  And 
thus  the  patient,  though  perhaps  a  confirmed  dAvarf,  and  weak  and  puny 
in  his  boyhood,  may  notwithstanding  prove  a  healthy,  muscular,  and 
tolerably  active  man. 

Treatment. — The  treatment  of  rickets  must  be  mainly  directed  to- 
wards amendment  of  the  general  system ;  as  is  plain  from  a  consideration 
of  the  nature  and  cause  of  the  disease.  And,  the  inductive  cachexy 
seeming  to  be  identical  with  the  scrofulous,  a  general  treatment  will  be 
expedient,  regarding  diet,  exercise,  clothijig,  tonics,  etc.,  similar  to  that  , 
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formerly  recommended  as  tending  to  subdue  the  strumous  diathesis,  and 
to  prevent  establishment  of  local  strumous  disease.  Triction  of  the 
general  surface  is  of  use ;  improving  the  skin,  and  at  the  same  time  pro- 
moting muscular  development.  Muscular  exercise,  too,  will  assist  in 
fulfilment  of  the  latter  indication  ;  but  it  must  be  both  gently  and 
briefly  practised,  otherwise  the  skeleton  cannot  fail  to  have  its  distortion 
increased.  Absolute  confinement  to  the  supine  posture  will  do  more 
harm  than  good ;  by  aggravating  the  constitutional  debility,  and  general 
disorder.  But  its  occasional  use,  for  an  hour  or  two  at  a  time,  or  even 
for  that  period  only  which  is  usually  allotted  to  waking  repose,  will  be 
found  of  much  service  ;  relieving  the  weak  spine,  and  lower  limbs,  from 
the  weight  imposed  by  the  erect  and  semi-erect  postures. 

If  the  spinal  column  continue  to  bend,  notwithstanding  the  persever- 
ing use  of  suitable  constitutional  remedies,  and  rehef  by  posture,  light 
mechanical  support  becomes  essential.  ISTot  by  the  heavy  cumbrous  stays, 
ordinarily  employed,  at  least  in  times  not  long  bygone ;  an  apparatus 
under  which  it  would  require  the  strength  of  a  stalwart  man-at-arms  to 
move  with  comfort ;  and  the  miserable  effect  of  which,  on  the  delicate 
and  weak  patient,  must  ever  be  in  the  highest  degree  disastrous.  But 
by  a  hght  and  easy  adaptation  of  mechanics,  such  as  the  well-informed 
modern  artist  now  supplies  ;  the  object  of  which  is  to  relieve  the  spine 
from  the  weight  of  the  head,  arms,  and  trunk,  by  taking  it  upon  itself ; 
without  cramping  the  muscles  by  a  tight  unyielding  embrace,  or  causing 
lassitude,  fatigue,  and  absolute  pain,  by  an  unwieldy  and  overpowering 
encumbrance.  The  principle  of  construction  is  simple  ;  light  steel  rods, 
supporting  weight  between  the  axillge  and  the  pelvis,  and  leaving  the 
spinal  column  free ;  while,  in  some  cases,  a  spring  is  made  to  act  on  that 
part  of  the  chest  which  requires  repression. 

In  the  use  of  all  mechanical  supports,  however,  let  the  soft  and 
yielding  state  of  the  whole  skeleton  be  remembered  ;  so  that  we  may,  if 
possible,  not  only  relieve  the  parts  most  oppressed,  but  also  do  no  harm, 
by  undue  compression,  to  those  parts  on  which  the  duty  of  support  is 
temporarily  thrown.  It  would  be  but  a  bad  result,  in  attempting  to 
straighten  the  spine,  to  crush  the  pelvis. 

When  the  lower  limbs  are  but  Httle  bent,  in  the  puny  child,  and 
the  rickety  condition  is  scarcely  yet  fully  developed,  no  mechanical 
apparatus  should  be  employed.  The  general  treatment  is  to  be  earnestly 
maintained ;  moderate  exercise  is  to  be  encouraged,  the  patient  should 
be  much  in  the  open  air,  and  diet  should  be  full  and  nourishing.  And 
generally,  in  such  cases,  the  little  patient,  in  common  phi-ase,  grows  out 
of  the  deformity;  the  limbs  spontaneously  resuming  strength  and 
symmetry.  But  when  curvation  is  great  and  increasing,  and  in  other 
respects  the  rickety  indications  undoubted,  light  apparatus  are  certainly 
expedient ;  as  fulfiUing  three  salutary  indications  :  preventing  increase  of 
the  deformity  ;  diminishing  that  which  has  already  occurred,  by  applying 
reducmg  power  in  the  required  direction  and  degree ;  and  enabHng  out- 
of-door  exercise  to  be  enjoyed,  much  to  the  advantage  of  the  general 
health,  and  yet  without  prejudice  to  the  limbs.  And,  in  regard  to  this 
orthopcedic  treatment,  lot  it  always  be  remembered,  that  the  time  for  its 
application  is  but  limited.    If  the  present  opportunity  be  not  improved, 
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the  period  is  probably  fast  approaching,  when  by  a  complete  change  in 
the  diathesis  the  bones  become  no  longer  pliable  and  yielding,  but, 
resisting  all  remedial  efforts,  have  their  deforming  curves  permanently 
confirmed. 

In  curvature  of  the  spine,  not  of  rickety  origin,  but  depending  on 
either  muscular  debility,  or  awkwardness  of  muscular  play  induced  by 
careless  and  improper  attitude,  benefit  is  sometimes  obtained  by  main- 
taining the  strictly  erect  posture  during  a  certain  number  of  hours  in 
the  day ;  and  by  the  poising  of  a  light  weight  on  the  crown  of  the  head. 
But,  in  rickets,  ponderation  of  any  kind  will  tend  to  prove  an  adjuvant, 
not  of  the  cure,  but  of  the  disease.  The  principle  of  the  former  is  not 
the  imposing,  but  the  abstracting  of  weight  from  the  enfeebled  column  of 
support. 

To  the  rickety  female,  celibacy  should  be  strictly  enjoined  ;  for,  un- 
fortunately, an  "  aptitude  for  conception"  often  exists,  along  with  pelvic 
change  and  other  circumstances  extremely  hostile  to  parturition. 

TUMOUES  OF  BONE. 

The  simple  or  non-malignant  tumours  of  bone  are  Exostosis,  Osteoma, 
Encliondroma,  Osteocystoma,  and  Osteosarcoma ;  the  malignant,  Osteo- 
cephaloma,  Osteoscirrhus,  Osteoid  cancer,  and  Osteomelanosis.  There  are 
also  vascular  formations. 

Exostosis. 

By  this  is  understood  a  growth  from  bone  ;  of  osseous  structure, 
analogous  to  that  from  which  it  has  sprung  ;  and  following  the  same 
course  of  formation  as  in  original  ossification.  Medullary  cells  are 
formed  beneath  the  periosteum,  which  either  pass  into  transitional  carti- 
lage or  become  directly  transformed  into  bone,  and  thence  the  osseous 
outgrowth  is  gradually  completed.  At  one  time,  the  term  was  made  to 
include  all  growths  of  bone ;  fleshy,  osseous,  and  cartilaginous.  But, 
with  propriety,  it  is  limited  to  growth  of  bone  from  bone.  There  are 
varieties. 

1.  The  Dense  or  Ivory  Exostosis. — This  is  most  frequently  found  in 

the  flat  bones,  especially  the 
calvarium.     It    consists  of 
dense   new  bone  intimately 
incorporated  with  the  exter- 
nal  portion  of  the  parent 
bone,  to  which  it  is  quite 
analogous  ;    its    surface  is 
usually  smooth  and  polished 
V    '  :    -"li   like  porcelain  or  enamel  J  its 
'''*i'Ait\\\|i'.  outline  forming  the  segment 
I'le- 134.  of  a  comparatively  large  circle, 

and  the  size  seldom  exceeding  that  of  a  nut,  bisected.    Growth  is  very 
gi-adual  and  altogether  painless  ;  and  liaving  attained  to  a  moderate  bulk, 
Fig.  134.  Several  ivory  exostoses,  clustered  on  the  os  frontis. 
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the  process  of  development  ceases,  the  superficial  formation  of  cells 
being  arrested  by  complete  calcareous  transformation.  When  super- 
ficiaUy  situated,  as  on  the  skull,  external  form  is  interfered  with  ;  and 
that  constitutes  the  chief  inconvenience.  Sometimes,  its  origin  may 
be  remotely  connected  with  a  blow,  or  other  injury  j  more  frequently 
there  is  no  assignable  cause.  No  treatment  is  required.  Were  a  commen- 
surate formation  to  take  place  on  the  internal  aspect  of  the  calvarium, 
serious  disorder  of  the  cerebral  functions  might  ensue ;  and  were  accu- 
racy of  diagnosis  attainable,  removal  by  the  trephine  would  be  expedient. 
But,  fortunately,  such  an  event  seldom  if  ever  occurs. 

2.  The  Cancellated  Exostosis. — A  minor  and  adventitious  bone,  of 
irregular  form,  projecting  from  one  which  is  primitive ;  structurally 
similar,  in  all  respects,  to  its  parent ;  having  both 
an  external  laminated  portion  and  internal  cancelli ; 
the  latter  either  continuous  with  the  cancelli  of  the 
larger  bone,  or  shut  off  by  the  latter's  external  lami- 
nated portion.  In  other  words,  sometimes  the  exos- 
tosis seems  to  be  formed  on  the  parent  bone,  like  the 
first  variety ;  or  it  seems  to  grow  out  of  it.  How- 
ever arranged,  it  follows  the  usual  course  ;  first  carti- 
lage, then  bone  ;  the  exostosis,  as  it  grows,  always 
being  covered  by  a  cartilage  of  encrustation.  When 
the  extreme  of  growth  has  been  completed,  and  the 
tumour  remains  stationary,  then  all  is  found  osseous. 

This  kind  of  exostosis  usually  occurs  only  in  the 
long  bones  of  the  extremities  ;  and  is  most  frequent 
in  the  femur  at  its  lowest  part.  The  upper  end  of 
the  humerus  is  also  a  common  site.  In  every  instance 
the  point  of  junction  of  the  shaft  with  the  epiphysis 
is  the  point  of  departure  of  these  growths.  The 
ciiucellated  texture  usually  predominates ;  the  ex- 
ternal laminae  being  thin  and  delicate.  But  in  some 
cases  the  growth  is  dense  at  the  neck  or  origin.  There 
is  an  investing  continuation  of  the  periosteum  ;  and 
iliis,  usually,  is  separated  from  the  muscular  or  other 
tissue  by  a  serous-looking  investing  capsule. 

Sometimes  the  attachment  is  by  a  narrow  neck.  And  however 
narrow  this  may  be,  it  does  not  materially  enlarge  with  the  rest  of  the 
tumour  ;  increase  taking  place  only  on  the  latter's  circumference.  Still, 
the  usual  form  partakes  more  of  the  cylindrical  than  of  the  pyriform. 

This  fact,  of  comparative  non-enlargement  at  the  point  of  attachment, 
has  an  important  and  obvious  practical  bearing,  as  regards  removal  of 
the  formation. 

In  some  cases,  the  size  is  small,  and  occasions  little  or  no  incon- 
venience ;  in  others,  the  exostosis  projects  several  inches  among  the 
muscles  of  the  Hmb,  greatly  impeding  their  function.  Sometimes  the 
tumour,  though  small,  produces  serious  inconvenience  by  pressure  on  im- 
portant parts.    Growing  from  the  first  rib,  it  has  displaced  and  flattened 

T'lg.  13.5.  Cancellated  exostosis  ;  growing  from  its  most  frequent  site,  the  lower 
part  of  the  femur  ;  and,  as  usual,  inrlining  upwards.    After  Duuttt. 
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tho  suTjclavian  ai-tery  ;  simulating  aneurism.  Growing  from  the.  lower 
cervical  vertebra),  it  has  compressed  the  same  artery,  and  caused  gangrene 
of  the  limb.  Of  similar  origin,  it  has  compressed  tlie  oesophagus,  pro- 
ducing dysphagia.  Growing  irom  the  odontoid  process,  it  h.is  caused 
fatal  press ui-e  and  softening  of  the  spinal  cord.  Projecting  backwards 
from  the  pubes,  it  has  caused  retention  of  urine,  and  even  produced 
organic  change  in  the  bladder.  Growing  inwards  from  the  cranium — 
fortunately  a  rare  event — it  has  occasioned  epilepsy.*  Growing  from 
the  neck  of  the  humerus,  it  sometimes  overlaps  tho  vessels  and  nerves  iu 
the  axilla. 

Increase  is  more  rapid  than  in  the  ivory  exostosis  ;  but  still  slower, 
and  more  insensible,  than  enlargement  of  an  Lafiammatory  kind. 

Sometimes  the  origin  may  be  connected  with  external  injury.  Pain 
and  swelling  ensue,  of  an  inflammatory  character ;  the  inflammatory  pro- 
cess and  its  pain  subside,  but  the  swelling  remains ;  resolution  is  incom- 
plete ;  and  subsequently  the  enlargement  is  continued,  of  a  circumscribed 
and  prominent  character.  Not  unfrequently,  the  exostosis  is  found  at 
the  site  of  a  muscular  insertion,  where  a  process  of  bone  naturally  exists; 
and,  by  the  play  of  that  muscle,  it  has  been  supposed  that  an  exaggera- 
tion of  the  normal  "  process"  into  an  abnormal  exostosis  is  gi'adually  pro- 
duced. 

In  some  cases,  an  ossific  diathesis  may  be  said  to  exist ;  even  a  shght 
blow  being  followed  by  an  exostotic  formation.  Such  cases,  however, 
are  rare.  The  skeleton,  so  susceptible,  is  prone  rather  to  the  inflamma- 
tory process,  and  its  results ;  abscess,  ulcer,  caries,  and  necrosis. 

In  the  majority  of  cases,  this  variety  of  exostosis  may  be  left  undis- 
turbed ;  hoping  that  by  and  by  the  ultimatum  of  growth  will  be  reached, 
and  matters  will  settle  down  accommodatingly.  Interference  is  warrant- 
able only  when  bulk  and  position  are  such  as  to  interfere  with  important 
functions — as  of  muscles,  vessels,  cavities,  canals,  or  internal  organs. 
Then  an  incision  may  be  made,  the  neck  of  the  growth  severed  by  a  saw 
or  bone-phers,  and  the  exostosis  carefully  removed.  Cases  demanding 
such  treatment,  however,  are  comparatively  rare. 

When  a  fleshy  part  is  operated  on,  such  as  the  thigh,  it  is  well  to 
make  the  wound  more  or  less  transverse  in  direction,  and  to  use  no 
stitches,  plasters,  or  other  means  towards  primary  union  ;  the  main  object 
being  to  prevent  retention  of  suppurative  discharge.  Por  the  wound  in- 
variably inflames  acutely ;  pus  forms  rapidly  and  profusely  ;  and  the 
serious  dangers,  local  and  constitutional,  of  confined  and  infiltrated  in- 
flammatory secretions  become  imminent,  unless  the  wound  be  patent  and 
free.  Patients  have  not  unfrequently  perished  from  the  inflammatory 
accidents  of  this  operation.  And,  in  consequence,  as  already  stated,  it  is 
not  to  be  resorted  to  as  an  ordinary  and  innocent  procedure. 

A  small  exostosis,  protruding  from  the  distal  phalanx  of  the  great 
toe,  is  not  uncommon  ;  and  generally  causes  so  much  lameness,  and  other 
inconvenience,  as  to  require  removal.  It  is  sufiicient  to  take  away  tho 
exostosis  alone  ;  dividing  the  soft  parts  on  either  side  of  it  by  a  A 
shaped  incision — its  apex  beneath  the  nail — and  then  shaving  ofi"  the 
growtli  with  the  point  of  a  stout  Wharnclifi'e  blade.    Formerly  it  was 

*  Stanley,  p.  154. 
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thonglit  necessary  to  remove  the  phalanx  also,  cither  in  whole  or  in 

^'^^\ometimes,  by  external  injury,  an  exostosis  sustains  fracture.  An 
acute  inflammatory  process  is  then  apt  to  be  Hghted 
up  ;  the  fractured  portion  dies  ;  and  suppuration^  takes 
place  around.  Under  such  circumstances,  incision  is 
required;  free  enough  to  permit  not  only  evacuation 
of  the  abscess,  but  also  removal  of  the  necrosed  portion.         rig.  i36. 

Eepeated  injury  may  fail  to  produce  fracture,  but  may  cause  degenera- 
tion, even  of  this  simple  structure,  into  a  soft  and  malignant  growth  ;  de- 
manding ablation  of  a  more  extensive  and  formidable  kind.  This  unto- 
ward change  is  more  hkely  to  be  simulated  than  real,  however  :  as  thus — 

After  injury,  the  part  becomes  painful,  tender,  and  manifestly  of 
increased  growth ;  while  a  most  suspicious  sense  of  elasticity  is  imparted 
to  the  examining  hand ;  and  at  the  same  time  the  system  is  begun  to 
sympatliize  more  or  less.  The  lump  looks  medullary,  and  thoughts  of 
amputation  begin  to  suggest  themselves.  Instead  of  this,  however,  in 
addition  to  absolute  rest,  apply  a  few  leeches  with  fomentation — and 
wait.  Within  a  few  days  the  unfavourable  symptoms  all  disappear ;  and 
the  swelKng  recovers  its  usual  bulk  and  innocence.  What  had  happened 
was  an  elFusion  of  serous  fluid  between  the  surface  of  the  exostosis  and 
its  investing  capsule,  the  result  of  a  simple  inflammatory  process  there. 

Osfeo7na. 

Exostosis  is  a  growth  of  bone  from  bone.  Osteoma  is  an  enlarge- 
ment of  the  bone  itself ;  hypertrophy,  accompanied  with  condensation  of 
structure ;  and  unassociated  with  the  inflammatory  process — therein 
differing  from  node.  The  enlargement  is  very  gradual,  and  unattended 
by  pain.  External  injury  may  be  the  remote  apparent  cause  ;  or  no 
cause  mjiy  be  assignable.  In  any  part  of  the  skeleton,  it  is  comparatively 
rare ;  biit  the  long  bones  of  the  extremities,  and  the  lower  jaw,  may  be 
reckoned  its  usual  sites.  The  size  is  seldom  great.  A  section  discloses 
density  of  structure ;  excepting  perhaps  a  little  portion  of  cancellous 
texture  in  the  centre. 

This  affection  of  bone  is,  originally,  most  simple  ;  and  may  long 
remain  so.  Yet  it  is  liable  to  degenerate  ;  either  in  consequence  of 
repeated  injury,  or  on  account  of  an  evil  disposition  having  crept  into  the 
general  frame  during  the  advance  of  years.  I  have  seen  a  section  of  such 
a  tumour,  dense  and  osseous  throughout,  except  just  at  the  centre  ; 
yhere  an  open  space  not  larger  than  to  enclose  a  small  nut,  instead  of 
being  occupied  by  cancellous  texture — as  it,  no  doubt,  originally  was — 
contained  a  distinctly  cerebriform  substance.  Early  treatment,  therefore, 
is  expedient. 

In  the  first  place,  arrest  of  growth  and  discussion  are  to  be  attempted 
by  the  ordinary  means  ;  but  fiuling  discussion,  if  the  affection  only  exists 
in  one  bone,  and  not  in  several,  as  is  sometimes  the  case,  extirpation  may 
be  had  recourse  to,  by  the  knife  and  saw. 

Fig.  136.  Exostosis  of  tlic  distal  phalanx  of  the  great  toe. 
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Encliondroma. 

This  is  a  cartilaginous  growth,  connected  with  hone,  chiefly  occurring 
in  the  young  and  middle  aged,  and  usually  attributahle  to  external 
injury.  The  form  is  spheroidal ;  the  size  sometimes  equals,  hut  seldom 
exceeds,  that  of  an  orange.  The  tumour  here  figured  (Fig.  137)  is  of 
unusual  size  ;  it  weighed  fourteen  pounds. 

The  nature  of  the  tumour  is  strictly  benign ;  and  there  is  little  ten- 
dency to  degeneration,  even  when,  after  many  years'  duration,  ulceration 
of  the  investing  integument  may  have  occurred.  In  the  case  already 
alluded  to,  growth  had  been  long  continued,  the  size  was  very  great,  and 
ulceration  of  the  surface  was  extensive.  Eepeated  hemorrhages,  too,  had 
occurred ;  and  the  patient  looked  cachectic.  Nevertheless,  section  of  the 
structure  shewed  nothing  but  purest  enchondroma.  At  the  same  time, 
cases,  though  few,  are  on  record,  in  which  degeneracy  seems  to  have 
begun  ;  the  interior  of  the  tumour  softening  and  breaking  doAvn,  not  by 
inflammatory  but  by  malignant  change  ;  the  surface  then  ulcerating,  and 
discharging  foetid  sanies  from  the  centre. 

All  parts  of  the  skeleton  are  liable  to  the  formation ;  but  it  is  most 
frequently  found  in  the  metacarpal  bones  and  phalanges  of  the  fingers. 
The  articulating  cartilages  are  not  involved,  but  form  the  limits  of  the 
growth  in  that  direction  ;  and  adjacent  tumours  have  no  tendency  to 
coalesce,  but  rather  remain  distinct.  Occasionally,  several  tumours  are 
simultaneously  developed. 

The  structure  consists  of  two  parts  ;  a  fibro-membranous  interlace- 
ment, forming  cells  of  different  sizes,  some 
equal  to  that  of  a  pea,  within  which  is  con- 
j,  tained  the  cartilaginous  matter.  The  general 
appearance  of  the  section's  structure  is  strik- 
ingly conglomerate  ;  and,  in  consequence, 
slight  inequalities  are  usually  imparted  to  the 
surface  of  the  tumour. 

There  are  two  varieties.  1.  The  adven- 
titious growth  is  developed  in  the  interior  of 
the  bone.  The  formation  gradually  takes 
place  in  the  cancellous  texture  ;  and  the  ex- 
ternal portion,  or  shell,  proportionally  dilates. 
This  outer  shell,  though  attenuated  by  dis- 
tension, yet  receives  addition  of  new  osseous 
Fig.  137.  matter  from  time  to  time ;  and  long  retains 

its  continuity.  Ultimately,  it  becomes  very  thin,  and  in  some  places 
membranous  ;  still  the  tumour  retains  its  smoothness  and  spheroidal 
shape.  This  variety,  then,  is  invested  by  both  bone  and  periosteum ; 
and  it  is  that  which  most  frequently  occurs. 

2.  The  second  variety — much  less  common — is  formed  on  the  ex- 
terior of  the  bone  ;  and  is  covered  only  by  the  periosteum  and  other  soft 
parts.    It  is  generally  met  with  in  the  flat  bones ;  cranium,  pelvis,  and 

Fig.  137.  The  large  enchondroma  referred  to.  At  a,  a  section  made  to  shew 
structure.  At  h,  the  ulcerated  surface,  whence  the  bleeding  came.  Amputation  vsa 
performed  at  the  wi'ist,  successfully. 
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ribs.  The  interior  of  the  tumour  is  the  same  as  that  of  the  preceding ; 
the  form  is  less  regularly  spheroidal,  and  the  surface  is  more  unequal. 

Treatment. — When  enchondroma  is  very  small  and  recent,  there  is 
some  reason  to  beUeve  that  discutients,  such  as  mercury  and  iodine,  may 
not  only  check  but  gradually  disperse  the  tumour.  In  the  great  majority 
of  cases,  however,  this  is  in  no  degree  amenable  to  absorption  ;  and 
therefore  demands  removal  by  the  knife.  The  second  variety,  external  to 
the  bone,  may  sometimes  be  simply  dissected  away,  the  bone  remaining 
entire  ;  but  more  commonly,  like  the  first,  requires  ablation  of  that  portion 
of  bone  from  which  it  is  produced.  And  if  removal  have  been  complete, 
reproduction  need  not  be  anticipated. 


Osteocystoma. 


Tills  in  some  respects  resembles  chronic  internal  abscess ;  by  the 
ancients  supposed  to  be  of  a  windy  character,  and  hence,  improperly, 
called  Spina  Ventosa.  A  membranous  cyst  forms  in  the  interior  of 
a  bone,  causing  equable  expansion  of  the 
laminae ;  and  forming  a  cavity  occupied  by 
straw-coloured  serous-looking  contents,  usually 
clear  and  glairy,  sometimes,  however,  resem- 
bling lard  in  consistence.  The  parietes,  as  the 
cavity  slowly  enlarges,  are  more  and  more  atten- 
uated; at  some  points  they  become  membranous, 
and  ultimately  the  membrane  may  give  way. 
No  great  amount  of  osseous  formation  accom- 
panies the  dilatation,  as  in  chronic  abscess  ; 
and  the  morbid  process  is  from  the  first  non- 
inflammatory. The  cavity  is  lined  by  a 
serous-looking  membrane  ;  and  sometimes 
membranous  septa  subdivide  the  space,  as  in 
compound  serous  cysts  of  the  soft  parts. 

The  distinctive  characters  of  the  swelling 
thus  are  : — the  contents  seldom,  if  ever,  truly 
purulent ;  the  parietes  little  more  than  simply 
expanded,  and  consequently  attenuated  ;  the 
formation  neither  preceded  nor  accompanied 
by  inflammatory  change ;  commencing  in 
the  cancellated  interior,  by  non-inflammatory  formation  of  a  cyst,  w^hich 
partakes  largely  of  the  serous  character. 

Treatment  is  similar  to  that  of  the  simple  and  compound  cysts  of  the 
soft  parts  j  puncture,  satisfactory  evacuation,  external  support,  internal 
stimulation  if  necessary.  Partial  ablation  of  the  external  wall  is  some- 
times necessary  ;  and  in  cases  of  compound  cysts,  entire  removal  is  essen- 
tial for  cure.  Even  where  the  cyst  is  a  simple  one,  amputation  may  be 
required.  Eor  example,  the  affection  is  not  unfrequent  in  the  phalanges 
of  the  fingers ;  and  if  one  of  those  be  wholly  expanded  into  a  large  cyst. 
It  IS  prudent  at  once  to  amputate  the  whole  or  part  of  the  finger,  instead 

Fig.  138.  Osteocystoma,  of  large  size  ;  occupying  lower  end  of  femur.  Prep,  in 
university  Museum. 


Fig.  138>. 
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of  attempting  a  protracted,  under  such  circumstances  certainly  an  impo  - 
fect,  and  probably  an  abortive  euro  by  incisioiL  In  the  case  of  a  lai-. 
bone  where  the  cysts  have  attained  to  a  large  size,  similar  severity  of  pr.. 
cedure  is  even  more  requisite,  as  shewn  in  the  accompanying  illustration. 
After  the  treatment  by  incision,  with  partial  ablation  of  the  distended 
wall,  and  dressing  from  the  bottom,  the  cure  is  often — nay  generally — 
all  that  could  be  desired.  Sometimes,  however,  the  swelling  is  repro- 
duced, either  by  repetition  of  the  cyst,  or  by  solid  formation  coming  in 
its  room — osteosarcoma. 


Osteosarcoma. 


By  this  is  understood  a  tumour  composed  partly  of  bone,  partly  (jf 
fleshy  substance — as  the  name  implies ;  the  latter  constituent  of  a 
simple  and  non-malignant  kind.  The  formation  is  usually  attributable 
to  external  injury,  perhaps  slight ;  and  originates  either  in  the  cancellous 

texture  of  the  interior  of  bone,  or  beneath 
the  periosteum  on  its  surface.  The  osseous 
part  is  analogous  to  the  fibrous  interlace- 
ment in  tumours  of  the  soft  parts.  It  is, 
as  it  were,  the  stroma  in  which  the  other 
constituent  is  produced ;  dense,  solid,  and 
roughly  granulated  (Fig.  144)  in  some  in- 
stances, in  others  spicular  and  foliated  (Fig. 
139),  leaving  interstices,  more  or  less  wide, 
in  which  the  fleshy  substance  is  lodged. 

The  interstitial  structure  is  of  diflPerent 
kinds.  In  some  cases,  it  is  partly  cartila- 
ginous ;  in  others,  of  a  fibrous  character ; 
in  others  it  is  myeloid.  Cells  or  cysts, 
too,  are  usually  found ;  being  probably 
formed  from  the  fluescence  of  some  portion 
of  the  tumour's  substance,  or  from  the  gra- 
dual enlargement  and  coalescence  of  cer- 
tain cellular  structures  forming  a  part  of 
the  fleshy  groAvth.  These  are  filled  vn\h 
fluid,  sometimes  glairy  and  clear,  some- 
times serous  and  turbid.  They  are  seldom 
of  large  size,  but  may  be  numerous. 

The  very  fact  of  their  existence  in  a 
fleshy  tumour  indicates  a  tendency  to  further  change  in  its  intimate 
character ;  and  thus  it  is  that  within  them,  as  endogenous  growths,  or 
connected  ydih.  them,  degenerations  of  such  tumours  into  medullary 
cancerous  formations  begin. 

In  those  cases  where  this  fleshy  growth  is  developed  in  the  interior  of 
the  bone,  the  exterior  shell  becomes  expanded.  And,  as  in  enchondroma, 
the  latter  for  a  time  retains  its  continuity,  in  some  places  even  with  an 
increased  thickness,  by  new  osseous  formation ;  but,  ultimately,  at  cer- 
Fig.  139.  Osteosarcoma  of  tlio  lower  part  of  the  feniur ;  iiiaeeratctl.  The  fleshy 
\)M  t  of  the  tumour  reiuovcd,  the  spiculated  osseous  stroma  remaius. 


Fig.  139. 
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tain  points — and  those  are  \isiially  towards  the  external  surface — it  be- 
comes first  tliin,  and  pliable  as  parchment,  and  then  entirely  membranous. 
Even  the  membrane,  after  a  time,  gives  way.  And  the  superimposed 
soft  parts,  too,  may  tighten,  inflame,  and  ulcerate,  thus  exposing  the  true 
structure  of  the  morbid  growth.  But  no  sprouting  fungus  results,  no 
hemorrhage,  no  foetid  ichorous  discharge.  The  discharge  is  purulent  and 
moderate  ;  the  sore  is  simple ;  and  even  cicatrization  may  be  effected. 

Growth  is  slow.  Many  months  may  have  elapsed,  and  the  tumour 
may  still  be  no  larger  than  an  orange.  Pain  can  hardly  be  said  to  attend  ; 
yet  there  is  more  inconvenience  and  discomfort  felt,  in  and  around  the 
part,  than  in  the  simpler  and  more  tardy  formations  of  exostosis  and 
osteoma.  Pressure  does  not  increase  pain  materially,  if  at  alL  When 
made  firmly,  a  craclding  sensation  is  often  experienced ;  partly  from  dis- 
placement of  the  parchment-like  portions  of  the  osseous  shell,  partly  from 
interference  with  the  osseous  skeleton  of  the  mass.  The  sensation  of 
firmness,  imparted  to  the  touch,  is  less  than  that  of  exostosis  or  osteoma ; 
much  greater  than  that  of  osteocephaloma.  There  is  no  elasticity ;  and 
the  presence  of  fluid  accumulation  is  not  simulated.  There  is  little  or  no 
constitutional  disorder  ;  unless  important  function  be  interrupted  by  the 
bulk  and  position  of  the  tumour.  Often  the  patient  seems  to  be,  in  all 
other  respects,  of  even  robust  health. 

This  tumour  seldom  appears  before  adult  age.  It  is  originally  simple, 
and  may  long  remain  so  ;  but  nevertheless  it  may  degenerate  from  even 
slight  causes,  local  or  constitutional.  Eapid  growth,  great  pain,  open 
condition,  fungous  protrusion,  involvement  of  surrounding  parts,  and 
marked  constitutional  cachexy,  may  supervene  after  the  infliction  of  but 
a  trifling  injury.  Early  removal,  therefore,  by  excision  or  amputation, 
is  in  the  highest  degree  expedient ;  while  yet  the  tumour  is  small,  and 
the  wound  may  be  slight  and  safe ;  while  yet  the  structure  and  tendency 
are  simple,  and  immunity  from  return  may  be  secured. 

When  a  long  bone  is  affected  by  osteosarcoma,  in  its  shaft,  as  but 
seldom  happens,  fracture  at  that  point  is  not  unlikely.  After  such  a 
casualty,  amputation  is  imperative.  There  is  no  chance  of  reunion  ;  but, 
instead,  rapid  enlargement,  with  perhaps  avowed  malignancy  of  the 
tumour. 

It  will  be  observed  that  under  the  term  Osteosarcoma  are  included 
aU  the  soHd  non-malignant  tumours  of  bone — excepting  exostosis, 
osteoma,  and  enchondroma.  This  may  be  inexact  and  unscientific  ;  but 
it  is  of  practical  value,  as  tending  to  bring  out  the  contrast  between  such 
formations  and  those  which  follow — the  truly  malignant. 


Osteocephaloma. 

This  term  denotes  the  medullary  formation  as  it  occurs  in  bone ;  a 
most  malignant  and  intractable  tumour ;  and,  unfortunately,  not  of  rare 
occurrence.  When  osteosarcoma  degenerates,  it  is  to  assume  the 
characters  of  this.  Then,  instead  of  fleshy  interstitial  substance,  of  a 
simple  kind,  there  is  medullary  change  ;  commencing  usually  at  a  central 
part.  The  osseous  skeleton  for  a  time  remains  ;  but  sooner  or  later  it 
disappears,  and  its  place  is  occupied  by  a  soft  brain-like  mass.    The  ex- 
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torior  osseous  shell,  in  like  manner,  is  involved  ;  the  surface  is  reached ; 
ulceration  follows  ;  and  the  medullary  substance,  then  exposed  and  un- 
confined,  quickly  establishes  the  condition  of  fungus.  The  articular 
cartilage  is  usually  the  structure  most  resistful,  long  continuing  as  a  crust 
or  coating  at  that  portion  of  the  tumour  which  corresponded  to  the  arti- 
cular end  of  the  bone.  The  absence  of  communicating  channels  between 
the  cells  of  cartilage,  by  which  tlie  imbibition  of  diseased  fluids  from  the 
tumour  to  the  cartilage  may  occur,  has  been  presumed  to  explain  this  un- 
doubted fact.  Still  cartilage  does  in  some  cases  yield  before  the  advanc- 
ing growth.  Then  the  cartilage  corpuscles  multiply,  the  hyaline  substance 
becomes  proportionately  smaller,  as  well  as  fibrous  in  character  ;  and  both 
cells  and  fibres  are  fused  with  the  cancerous  growth.  In  other  cases  tlie 
cancer  extends  from  the  bone  to  the  synovial  membrane,  and  thence  over 
the  surface  of  the  cartilage,  enclosing  it  to  some  extent  within  the  can- 
cerous structure. 

More  frequently,  the  tumour  is  primary.    Medullary  from  the  first ; 


Fig.  140.  Fig.  141. 


making  no  change,  except  from  the  occult  to  the  open  state,  and  perhaps 
to  assume  the  condition  of  fungus  hematodes ;  rapid,  painful,  involving 
all  textures,  pushing  none  aside,  and  attended  by  a  most  marked  and 
wasting  cachexy.  Sometimes  the  origin  is  in  the  cancellous  tissue,  ex- 
Fig.  140.  Section  of  Osteocephaloma  affecting  the  lo^ve^  part  of  the  femur  ;  a  very 
common  site.  The  whole  bone  at  that  part  is  converted  into  a  pulpy  brain-like  mass  ; 
the  articular  cartilage  alone  remaining  entire. 

Fig.  141.  Ostcocephalonia  of  the  femur,  near  its  middle.  Fracture  occurred  pre- 
viously to  amputation.    Patient  recovered. 
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panding  the  bono  from  within  ;  sometimes  the  first  formation  is  perios- 
teal ;  and  sometimes  the  disease  originates  in  the  soft  textures  exterior 
to  bone,  and  involves  the  latter  secondarily.  In  the  latter  class  of  cases, 
the  continuity  of  the  shaft  may  be  maintained  throughout  the  wliole  pro- 
gress of  the  disease,  the  laminated  texture,  however,  disappearing,  and 
in  its  place  plates  and  spicula  of  delicate  spongy  bone  radiating  through- 
out the  substance  of  tlie  mass,  and  constituting  an  osseous  skeleton  of 
support  to  the  cancerous  formation.  By  some  this  is  considered  as  a 
form  of  osteoid  cancer. 

Wlien  the  tumour  forms  in  the  shaft  of  a  long  bone,  fracture  is  still 
more  Hkely  to  occur  than  in  osteosarcoma ;  greatly  aggravating  the  unto- 
ward progress  of  the  disease. 

Treatment  is  by  early  and  thorough  removal.  Amputation  of  the 
limb  is  usually  preferable  to  extirjDation  of  the  part ;  and  it  is  a  safe 
general  rule,  that,  when  practicable,  the  bone  in  Avhich  the  tumour  has 
been  produced  shoidd  not  be  sawn  through  at  any  part,  but  disarticulated. 
If  an  opportunity  for  early  interference  be  not  afforded,  the  knife  should 
be  withheld,  and  palliatives  alone  employed. 

Diagnosis. — Practically,  it  is  of  the  utmost  importance  that  we 
should  be  able  to  distinguish  between  osteosarcoma  and  osteocephaloma. 
Both  are  of  frequent  occurrence  ;  and  each  requires  distinct  rules  of 
treatment.  The  most  common  sites  of  each  are  the  maxillary  bones, 
lower  and  upper ;  and  next,  the  long  bones  of  the  extremities,  especially 
the  heads  of  the  tibia  and  fibula,  and  the  corresponding  end  of  the 
femur.  But  the  flat  bones,  as  the  scapula,  cranium,  and  pelvis,  are  by 
no  means  exempt. 

The  prominent  points  of  difference  are  the  following  j  sufficiently 
distinct  to  protect  the  experienced  and  careful, 

1.  Osteosarcoma  is  seldom  found  prior  to  adult  age ;  Osteocepha- 
loma may  occur  at  any  period,  and  is  perhaps  more  common  in  the 
adolescent  than  in  the  adult.  2.  Osteosarcoma  is  usually  attributable, 
in  its  origin,  to  external  injury,  Osteocephaloma  is  more  frequently  of 
spontaneous  growtL  3.  Osteosarcoma  is  slow  and  gradual,  and  more 
or  less  uniform  in  its  growth,  Osteocephaloma  is  much  more  rapid,  and 
tends  to  enlarge  unequally  ;  growing  chiefly  at  those  points  where  there 
is  least  mechanical  resistance.  4.  Osteosarcoma,  usually,  is  almost,  and 
sometimes  altogether  painless ;  unless  when  some  nervous  trunk  or 
plexus  is  compressed.  Osteocephaloma,  from  the  first,  is  attended  with 
severe  lancinating  pain.  5.  Osteosarcoma  is  firm,  and  yields  but  little 
to  the  touch  ;  even  rude  pressure  is  scarcely  painful ;  an  obscure  crepitus 
■/s  often  felt.  Osteocephaloma  is  soft  and  elastic,  from  an  early  period  ; 
the  shell  of  bone,  and  all  other  remains  of  the  original  texture,  soon 
becoming  merged  in  the  medullary  formation.  It  is  elastic,  and  affords 
no  crepitus — when  an  original  tumour ;  and  pain  is  aggravated  by  even 
slight  compression.  6.  Osteosarcoma  entails  but  little  disorder  of  the 
general  health.  Osteocephah)ma  is  attended  with  marked  cachexy,  even 
from  the  beginning,  7.  A  casual  abrasion  of  the  skin,  or  mucous  mem- 
brane, investing  an  osteosarcoma,  shews  a  simple  character  ;  and  may 
be  brought  to  heal,  under  ordinary  treatment,  A  similar  breach  in  the 
surface  of  an  osteocephaloma  docs  not  heal,  but  widens  more  and  more. 
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and  becomes  the  site  of  fungous  protrusion.  8.  OstGofiarcoma  does  not 
invade  the  neighbouring  tissues  ;  but  pushes  tliem  aside  by  its  ej^pan- 
sion,  and  abides  within  the  bono  in  which  it  was  first  developed.'  In 
the  upper  jaw,  for  example,  it  remains  limited  to  the  expanded  confines 
of  the  antrum.  And,  at  those  parts  where  the  bony  and  even  mem- 
branous parietes  are  deficient,  there  is  no  ulceration  followed  by  fungous 
protrusion  ;  but  only  a  moderate  increase  of  growth,  in  a  lobulated  form, 
with  or  without  a  rawness  of  the  surface.  Osteocephaloma,  on  the  other 
hand,  pushes  no  texture  aside,  but  early  involves  all ;  the  antrum  is 
soon  passed  beyond ;  the  base  of  the  cranium  is  aifected,  even  before 
much  appearance  has  been  made  externally ;  and  wherever  deficiency  of 
the  investing  texture  occurs,  ulceration  and  fungous  growth  are  sure  to 
follow.  9.  Osteosarcoma  long  continues  in  the  occult  condition. 
Breach  of  the  surface,  when  it  does  occur,  does  not  extend  rapidly,  and 
evinces  uo  malignancy  of  character.    The  discharge  is  purulent,  or  puri- 


Fig.  142.  Fig.  143. 


form ;  not  profuse.  There  is  no  tendency  to  hemorrhage,  unless  by 
accidental  injury  ;  and  then  it  is  slight,  and  easily  restrained  by  pressure. 
Osteocephaloma  soon  passes  from  the  occult  to  the  open  state.  The 
ulcer  spreads,  and  is  obviously  the  seat  of  malignancy.  Discharge  is 
profuse,  foetid,  and  bloody.  Hemorrhage  is  not  unlikely;  of  spontaneous 
origin,  and  little  amenable  to  control.  10.  Osteosarcoma  does  not 
spread ;  either  by  contiguity  in  the  tissues,  or  remotely  by  the  lymphatics. 
Osteocephaloma  does  both ;  at  an  early  period,  the  lymphatics  are 
manifestly  and  hopelessly  involved. 

Such  are  the  striking  differences  between  the  two  tumours.  The 
distinction  is  equally  great  in  the  treatment  applicable  to  eacL  It  the 
tumour  be  an  osteocephaloma,  operation  is  warrantable  only  at  o,  very 

Fig.  142.  Osteosarcoma  of  lower  jaw.  Hard,  smooth,  non-iilcerating.  Slow  in 
growth.— LiSTON. 

Fig.  14.3.  Osteocephaloma,  contrasted  with  the  preceding.  Soft,  fungous,  ulcerous, 
rai)idly  enlarging,  and  involving  all  textures. — LisTON. 
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eai'ly  period,  when  there  is  a  certainty— or  good  hope,  at  the  least— that 
the  whole  of  the  ailected  parts,  and  something  more,  can  bo  wholly 
removed;  and  when  the  constitution  does  not  seem  to  be  much  and 
irreparably  involved.  An  osteosarcoma,  on  the  other  hand,  admits  of 
operation  till  a  late  period.  Its  extirpation  may  be  fearlessly  attempted, 
with  a  good  hope  of  success,  even  after  the  tumour  has  attained  an 
enormous  bulk ;  and  experience  has  fully  shewn,  that  though  the  opera- 
tion may  bo  bloody  and  severe^  yet  it  seldom  terminates  but  in  a  fortu- 


Flg.  144. 


nate  issue.  In  a  case  closely  resembling  Fig.  144,  no  single  bad 
symptoms  marred  the  cure,  which  was  permanent. 

In  regard  to  prognosis  also,  the  tumours  widely  differ.  After 
removal  of  an  osteocephaloma,  even  under  favourable  circumstances,  we 
can  never  be  certain  of  immunity  from  return.  When  a  genuine  osteo- 
sarcoma, on  the  contrary,  has  been  taken  away,  the  mind  may  be  at  ease. 
For  return  is  very  improbable  ;  even  when  the  operation  has  been  per- 
formed at  an  advanced  age  of  both  tumour  and  patient.  ^ 

Osteoscirrhus  and  Osteo-cancer 

Is  comparatively  rare.  When  it  does  occur,  it  may  be  either  as  a  mass 
of  hard,  elastic,  gray,  and  shining  aspect,  formed  by  a  gradual  invasion  of 
the  osseous  and  medullary  substance,  which  disappears  by  transformation 
into  the  cancerous  mass ;  or  we  may  find  the  cancelli  still  existing  of 
their  normal  size,  or  perhaps  diminished  by  transformation  of  the  outer 
layers  of  the  medullary  cells  in  each  cancellus  into  new  bony  matter, 
while  the  inner  portion  becomes  converted  into  a  true  scirrhous  substance. 

Fig.  144.  Large  Osteosarcoma  of  upper  jaw  ;  macerated,  shewing  tlio  osseous 
stroma.    Still  limited  to  the  superior  maxilla,  in  which  it  originated. — Howsiiir. 
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This  form  ol  cancer  is  usually  met  with  as  a  secondary  disease;  the 
primary  affection  having  been  either  a  scirrhus  in  the  soft  parts — as  in 
the  mamma,  or  perhaps  a  medullary,  osteoid,  or  colloid  disease  of  the 
same  bone,  in  another  part  of  its  shaft  or  extremities.  The  scirrhus 
of  bone  rarely  produces  any  gi-eat  tumour  ;  its  limit  is  usually  the 
periosteum,  so  that  in  some  instances  where  nearly  the  whole  extent 
of  the  bone  was  involved,  it  retained,  with  but  little  change,  the  original 
form  and  shape.  The  formation  of  such  secondary  growth  may  be  excited 
by  the  occurrence  of  fracture.  More  commonly  the  order  of  events  is 
reversed ;  the  tumour"  gradually  expanding,  and  thus  attenuating  the 
bone  walls  by  its  growth  from  within  ;  and  the  bone,  thus  changed, 
snapping  across  during  some  slight  exertion.  Under  such  circumstances, 
all  hope  of  cure  is  vain — even  by  amputation. 

Osteocancer,  a  malignant  ulceration  of  bone,  is  not  uncommon. 
Usually  of  secondary  origin  also  ;  the  invasion  having  come  from  the 
soft  parts.  A  malignant  ulcer  of  the  scalp,  for  example,  not  unfre- 
quently  involves  the  subjacent  skull  in  a  hopeless  loss  of  substance  ;  and 
epithelioma,  beginning  in  the  skin,  may  soon  excavate  the  tibia,  or  the 
upper  or  lower  jaw,  as  the  case  may  be.  Such  an  occurrence,  in  either 
of  the  extremities,  would  warrant  amputation  ;  unless  lymphatic  tumour, 
or  other  indication  of  an  irrevocably  involved  system,  should  contra-indi- 
cate  all  active  interference. 

Osteoid  Cancer. 

As  already  mentioned,  the  medullary  tumour  originating  from  the 
periosteum  and  surface  of  a  bone,  and  possessing  an  osseous  framework- 
or  skeleton  in  the  form  of  radiating  plates  and  spicula,  is  regarded  by 
some  as  an  example  of  this  form  of  disease.  In  its  true  form  the  tumour 
is  characterised  by  its  elongated  oval  shape,  its  smoothness  of  surface,  its 
incompressible  hardness,  and  the  pain  which  accompanies  it ;  resembling 
in  these  respects  a  simple  ostitic  enlargement.  On  dissection,  it  is  found 
contained  within  the  thickened  and  adherent  periosteum,  of  a  smooth 
or  broadly  tuberous  surface.  On  section,  it  is  found  to  consist  of  a  very 
compact,  hard,  lamellated,  or  finely  porous  osseous  tissue,  of  which  the 
Avhole  mass,  except  the  exterior  part,  consists.  This  latter  portion  is 
composed  of  dense  tough  fibrous  substance.  Examined  with  the  micro- 
scope, these  tumours  consist  of  short  stunted  reticularly-arranged  fibres, 
closely  matted  together,  with  cancer  cells  sparsely  scattered  among  their 
interstices,  but  with  an  abundance  of  connective  tissue  cells  ;  and  these 
may  be  observed  becoming  transformed  by  the  calcareous  transformation 
of  surrounding  parts  into  lacunas.  The  hard  portion  of  the  tumour  in 
fact  consists  of  bone,  more  or  less  perfectly  formed,  with  a  cancerous 
development  of  its  medullary  substance.  These  tumours  grow  rapidly, 
exhausting  the  patient  by  pain  and  the  early  development  of  the  can- 
cerous cachexia,  as  well  as  by  the  involvement  of  the  lymphatics  in 
malignant  disease.  Early  amputation  is  the  only  means  of  relief,  but 
with  an  unfavourable  prognosis. 
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Odeoinelanosis. 

This  disease,  too,  is  usually  secondary,  and  not  recognised  by  any 
external  signs  from  the  other  forms  of  medullary  cancer,  until  examined 
after  death  of  the  patient,  or  removal  of  tlie  tumour.  The  melanotic 
matter  is  either  infiltrated  or  in  distinct  patches.  Sometimes  it  is  sepa- 
rate and  distinct  ;  more  frequently,  as  in  soft  parts,  associated  with 
medullary  formation.  There  is  no  remedy  but  by  amputation  ;  and  the 
cases  are  few  in  which  that  operation  will  be  deemed  expedient. 


Vascular  Tumours  of  Bone. 

Bone  may  be  variously  affected  by  a  morbid  condition  of  the  blood 
and  blood-vessels.  1.  Osteoaneurism. — A  kind  of  aneurism,  it  is  alleged, 
may  form  in  the  cancellous  texture ;  an  artery  dilating,  giving  way,  or 
otherwise  communicating  with  a  sac,  in  which  blood  accumulates  so  as 
to  distend  the  laminated  portion  into  the  form  of  a  tumour  of  greater  or 
less  magnitude.  The  sac  is  composed  of  thin  osseous  and  periosteal 
walls,  with  osseous  plates  projecting  inwards  at  parts  of  their  surfaces, 
presenting  a  honey-combed  appearance  on  the  interior.  This  disease 
may  follow  upon  an  external  injury,  which  may  be  supposed  to  have 
ruptured  the  arterial  coats ;  or  it  may  form  spontaneously,  by  arterial 
degeneration.  It  is  said  to  have  occurred  in  the  head  of  the  tibia,  the 
condyles  of  the  femur,  the  scapula,  and  the  clavicle.  A  cure  has  been 
effected  where  the  head  of  the  tibia  was  affected,  by  tying  the  femoral 
artery;  at  the  same  time  applying  uniform  sustained  compression  of 
the  tumour.  Such  a  result  must  be  regarded  as  exceptional;  and  in 
most  cases  removal  of  the  whole  of  the  affected  bone  by  amputa- 
tion will  be  expedient ;  if  the  part  be  so  situated  as  to  admit  of  this 
operation.  For  were  the  disease  left  to  itself,  the  open  condition  would, 
sooner  or  later,  be  attained ;  and  death  by  hemorrhage  ensue.  A 
remarkable  example  of  this  disease  occurred  to  Mr.  Liston,  and  is  related 
in  his  Elements  of  Surgery,  p.  170. 

2.  Erectile  tissue  may  become  developed  in  the  cancellous  texture, 
expanding  the  laminated  portion  of  the  bone,  which  comes  to  form,  as  it 
were,  its  outer  case.  The  symptoms  are  necessarily  obscure.  Fortu- 
nately, the  occurrence  is  rare.  Deligation  is  plainly  inapplicable. 
Amputation  must  be  had  recourse  to. 

3.  Either  of  the  preceding  varieties  may  be  conjoined  with  medul- 
lary formation.  In  such  circumstances,  early  and  free  removal  by  the 
knife  is  plainly  and  urgently  indicated  ;  but  with  an  unfavourable 
prognosis,  as  to  the  probability  of  return.  It  was  in  a  case  of  this  kind 
that  Mr.  Syme  first  excised  the  scapula. 

In  all  these  different  forms  of  the  disease,  the  affection  is  a  painful 
one  from  the  commencement.  In  the  early  stages  of  the  case  the  diag- 
nosis IS  rendered  difficult,  as  the  bone  at  the  part  affected  is  only  slightly 
enlarged.  In  the  more  advanced  stage,  when  a  considerable  thinning 
01  the  osseous  walls  has  occurred,  the  disease  is  characterised  by  the 
unequal  resistance  afforded  by  difforont  parts  of  the  tumour,  by  a  sense 
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of  crackling  when  the  thin  osseous  plates  composing  paiis  of  the  sac  yield 
under  pressui-c,  and  by  more  or  less  obscure  pulsation  or  throbbing  felt 
by  both  patient  and  i^ractitioner  in  the  tumour  itself. 

Pulsating  Tumours  of  Bone. 

Certain  enlargements  of  bone  are  observed  to  be  endowed  witli  pul- 
sation ;  this  varying  from  a  mere  thrill  to  the  strong  impulse  of  an 
aneurism.  The  cause  is  various.  It  may  be  from  the  inherent  structure 
of  the  tumour,  as  in  erectile  tumour  of  bone,  and  osteoaneurism.  Or  the 
nutrient  arteries  of  the  bone  may  be  preternaturally  enlarged.  Or  it 
may  be  in  consequence  of  an  osteocephaloma  overlaying  a  large  artery, 
or  being  permeated  by  one  or  more,  and  so  receiving  their  impulse ;  thus 
simulating  the  aneurismal  state,  as  tumours  of  the  soft  parts  do  in  like 
circumstances.  Sometimes,  nay  often,  bruit  accompanies  pulsation. 
And,  in  consequence,  accurate  diagnosis  may  be  rendered  very  difficult. 
It  is  apparently  most  distinct  where  the  bulk  of  the  tumour  is  supported 
by  dense  bone,  so  that  the  communicated  pulsation  is  reflected,  as  it 
were,  entirely  in  one  direction.  Lately  a  patient  was  sent  to  me,  said  to 
be  affected  with  popliteal  aneurism.  The  tumour  proved  to  be  medul- 
lary enlargement  of  the  lower  end  of  the  femur,  possessed  of  very 
remarkable  pulsation — and  this  depending  not  so  much  on  the  vascularity 
of  the  mass  itself,  as  on  the  play  of  enlarged  articular  arteries  exterior 
to  it. 

Entozoa  in  Bone. 

Hydatids  have  not  unfrequently  formed  in  the  cancellous  texture  of 
bone.  Under  their  accumulation  the  walls  of  the  bone  expand,  so  as  to 
form  a  tumour  of  greater  or  less  size,  and  of  varied  form.  And  then, 
attenuation  and  deficiency  of  the  parietes  taking  place,  the  hydatids  may 
escape  into  the  superimposed  soft  tissues ;  causing  suppuration  there, 
and  subsequent  discharge  of  themselves  along  with  the  purulent  secre- 
tion. In  a  flat  bone,  such  as  the  cranium,  removal  of  the  disease  may 
thus  be  obtained,  with  the  aid  of  surgical  interference.  In  the  long 
bones,  the  occurrence  is  likely  to  lead  to  fracture,  under  very  inauspicious 
circumstances. 

Treatment,  accordingly,  wiU  vary  according  to  the  extent  and  site 
of  the  disease.  The  bone  may  be  exposed  by  incision,  the  hydatids  and 
altered  osseous  tissue  may  be  scooped  and  gouged  away,  and  the  parts 
may  afterwards  granulate  and  heal  kindly.  Or  it  may  be  necessary  at 
once  to  proceed  to  amputation. 


CHAPTER  XIV. 

DISEASES  OF  THE  JOINTS. 

Formerly,  all  tlie  grave  examples  of  disease  in  joints  were  included  un- 
der one  common  designation,  "  White  sioelling a  custom,  scarcely  con- 
venient, which  led  to  much  confusion  and  inaccuracy  as  to  the  nature  of 
the  affections,  as  well  as  to  uncertainty  in  their  treatment.  But,  thanks 
to  the  labours  of  modern  surgeons — among  whom,  in  this  department, 
the  name  of  Sir  Eenjamin  Brodie  stands  pre-eminent — much  of  this  con- 
fusion and  uncertainty  have  been  dispelled ;  and  each  disease,  set  forth 
in  its  proper  site  and  character,  may  have  its  appropriate  remedy  or 
system  of  treatment  assigned.  As  can  be  readily  understood,  however, 
such  discrimination  can  be  practised  only  while  the  disease  is  yet  com- 
paratively recent ;  for,  after  a  time,  the  morbid  process,  in  whatever 
texture  it  may  have  originally  dwelt,  involves  the  whole  articulating  ap- 
paratus in  one  chaos  of  disease.  It  is  at  the  beginning  of  the  attack  that 
treatment  is  most  likely  to  prove  successful ;  and  fortunately,  it  is  at  the 
same  period  that  we  enjoy  a  facility  and  accuracy  of  diagnosis. 

We  shall  consider,  in  succession,  the  results  of  disease  in  the  different 
component  textures  of  the  joints ;  1.  In  the  Synovial  Membrane ;  2. 
In  the  Cartilage  ;  3.  In  the  Bones. 

SYNOVITIS. 

By  this  term  is  meant  the  inflammatory  process  occurring  in  synovial 
membrane.    It  may  be  either  acute  or  chronic. 


Acute  Synovitis. 

The  inflammatory  process  tends  to  spread  from  one  part  over  the 
■whole  membrane,  to  be  accompanied  with  much  inflammatory  product, 
and  to  result  in  serious  change  of  structure.  At  first,  the  membrane  be- 
comes congested,  turgid,  and  shews  an  apparent  increase  of  vascularity, 
especially  in  the  plica  vasculosse ;  the  natural  secretion  is  poured  out  in 
increased  quantity,  and  of  a  more  aqaeous  character  than  in  health.  This 
necessarily  causes  general  swelling ;  which  forms  almost  synchronously 
with  the  first  painful  indication  of  the  morbid  process,  and  is  diagnostic  of 
the  aifection.  Then  the  membrane  begins  to  change  in  structure.  It  be- 
comes thickened,  soft,  red,  abnost  pulpy ;  and  loses  its  translucency,  as 
tim  fv.  '  ^""^^"^^^^  glistening  appearance  of  its  internal  surface.  At  this 
mom  '  l""'™"''^^^^^  product  ceases  to  be  chiefly  serous,  and  contains 
or  less  of  fibrin,  usually  floating  about  in  detached  flakes  ;  and 
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also  plastic  material  is  found  over  the  surface  of  the  membrane,  as  well 
as  in  its  parenchyma.  It  is  at  this  stage  of  the  process  that  adliesion 
may  occur  between  two  opposing  portions  of  the  membrane ;  causing 
obliteration  of  some  part  of  the  joint's  cavity.  But  this  result  is  of 
comparatively  rare  occurrence  ;  probably  for  two  reasons.  First,  the  pro- 
cess usually  tends  rapidly  onwards,  and  soon  overpasses  the  opportu- 
nity for  plastic  formations ;  quickly  arriving  at  the  suppurative  and 
ulcerative  stage.  Second,  because  the  presence  of  much  fluid  in  the  joint 
is  plainly  inimical  to  adhesion ;  the  surfaces  being  separated  Ijy  the  dis- 
tfuision. 

Subsequently,  as  the  suppurative  crisis  is  approached,  and  also  after 
it  has  occurred,  change  of  structure  increases.  The  membrane,  besides 
being  thickened  and  changed  in  itself,  becomes  incorporated  with  the 
plastic  material  which  was  formed  on  the  free  surface  ;  and  which  has 
assumed  a  membranous  appearance  and  function.  From  this,  purulent 
secretion  is  continued  in  greater  or  less  quantity.  And  the  con- 
tents of  the  joint,  at  first  serous,  then  sero-purulent,  now  become 
wholly  of  the  nature  of  pus.  Throughout  the  whole  period,  the  super- 
imposed soft  parts  have  been  sympathizing  closely  ;  themselves  involved 
in  a  minor  grade  of  inflammatory  change,  and  consequently  becoming 
swoln  and  infiltrated  thereby. 

The  symptoms  are  sufficiently  distinct.  Pain  is  early  and  severe. 
It  is  constant ;  and,  gradually  increasing  in  severity,  ultimately  becomes 
intense.  There  is  swelling ;  also  gradually  on  the  increase,  sometimes 
becoming  great ;  and,  as  already  stated,  its  accession  is  synchronous  with 
that  of  pain.  The  swelling  is  not  altogether  uniform  ;  but  is  much  more 
so  than  in  the  chronic  form  of  the  affection.  The  joint  naturally  be- 
comes most  prominent  at  those  points  where  there  is  least  resistance ;  in 
the  knee-joint,  for  example,  bulging  is  chiefly  lateral,  and  beneath  the 
tendon  of  the  quadriceps  muscle.  But  then  such  pecuUarities  of  bulk 
become  very  much  obscured  and  masked  by  general  oedematous  swelling 
of  the  superficial  parts.  The  skin  is  red,  tense,  hot,  and  sensitive.  Tlie 
'  pain  is  general ;  pervading  the  whole  part,  but  greatest  in  the  interior  ; 
much  aggravated  by  pressure,  and  altogether  intolerant  of  the  slightest 
motion. 

A  position  is  assumed,  naturally,  in  which  the  parts  affected  are 
most  relaxed,  and  pressure  removed  from  the  opposed  surfaces.  And, 
besides,  as  the  joint  fills  with  its  fluid  contents,  flexion  necessarily  occvu-s 
from  a  physical  cause.  EeUef  is  felt  from  this  posture  ;  and  it  is  not 
only  assumed  but  maintained  involuntarily.  Also,  the  muscles  in  the 
neighbourhood  are  involved.  Their  tonicity  is  increased  ;  as  evinced  by 
firm  solidity  of  the  muscular  fibre,  and  rigidity  of  the  tendon.    For  ex- 

:  ample,  when  the  knee  is  affected,  we  find  it  in  a  state  of  semiflexion, 
with  the  ham-strings  tense  and  hard  as  cords.  The  muscles  are  liable 
to  spasm  also  ;  whereby  involuntary  startings  of  the  limb  occur,  especially 

■during  the  short  and  uncertain  periods  of  disturbed  sleej) ;  and  by  the 
jerking  motion  thereby  occasioned,  all  the  symptoms  are  much  aggravated. 
The  constitution  labours  under  inflammatory  fever,  of  a  grave  kind; 
which  increases  with  the  progress  of  the  local  disorder. 

On  suppuration  having  occfurred,  there  is  marked  aggravation  of  all 
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the  symptoms,  both  constitutional  and  local  ;  and  a  succession  of  rigors 
usually  ushers  in  the  exacerbation.  Tever  rises  higher,  and  the  system 
is  proportionally  more  oppressed  ;  swelling  is  larger  and  more  tense  ;  the 
pain,  heat,  and  feeling  of  tightness  are  increased,  accompanied  with  a 
deep-seated  throbbing  ;  and  each  pulse  seems  still  further  to  augment  the 
pain.  The  superficial  swelling  becomes  of  a  more  urgent  character  ;  being 
the  result,  now,  of  a  higher  grade  of  disease.  Eluctuation  Avithin  the 
joint  also  changes  its  type  ;  and  affords  to  the  experienced  touch  a  toler- 
ably certain  indication  of  pus.  At  one  or  more  parts,  the  swelling  be- 
gins to  point ;  the  matter  now  approaching  the  surface,  through  the 
intervening  textures.  Ultimately  tlie  integument,  at  the  prominent 
points,  either  gives  way  or  is  opened  artificially  ;  the  matter  is  discharged ; 
and  the  joint's  cavity  is  exposed.  For  a  short  time,  immediately  subse- 
quent to  evacuation,  the  more  urgent  symptoms  may  subside  ;  from  the 
relief  of  tension.  But  very  soon,  a  second  aggravation  generally  ensues  ; 
even  greater  than  that  which  followed  the  first  formation  of  matter.  A 
fresh  inflammatory  attack,  as  it  were,  seizes  on  the  interior  of  the  joint ; 
and  the  destructive  process  ranges  anew,  accompanied  by  violent  consti- 
tutional disturbance,  perhaps  now  of  the  irritative  rather  than  of  the 
inflammatory  type.  This,  in  its  turn,  is  not  unlikely  to  give  way  to 
hectic  ;  the  whole  joint  having  become  a  prey  to  the  worst  inflammatory 
results,  and  the  system  beginning  to  sink  beneath  its  burden. 

Such  is  the  nature  of  acute  synovitis  ;  when  its  whole  course  is  run. 
•But  it  is  to  be  understood  that,  at  any  period  of  the  process,  the  disease 
may  cease  to  advance  and  begin  to  subside ;  spontaneously,  or  from, 
treatment;  and  that  the  symptoms  will  vary  accordingly. 

The  disease  may  originate  without  any  apparent  Cause.  More  fre- 
quently it  is  the  result  of  injury ;  as  bruise,  or  wound.  In  the  latter 
case,  unless  union  be  eff"ected  by  simple  adhesion,  synovitis  is  inevitable. 
For  when  the  wound  inflames,  a  portion  of  the  synovial  capsule  inevi- 
tably partakes  in  that  process  ;  and,  as  already  stated,  it  is  a  peculiarity 
•of  that  tissue  that  the  inflammatory  process,  attacking  a  part,  quickly 
spreads  over  the  whole.  Whence  a  plain  and  practical  inference  is  to  be 
drawn ;  that  in  the  treatment  of  wounds  of  joints,  it  is  of  the  greatest 
moment  to  moderate  the  inflammatory  process,  and  ensure  simple  ad- 
hftsion. 

Rheumatism  is  a  frequent  predisposing  cause  of  synovitis  ;  the  local 
disease  being  modified  by  the  specific  diathesis.  And  during  the  pre- 
valence of  this  diathesis,  a  very  slight  exciting  cause  siiffices  ;  or  even  this 
latter  may  be  altogether  wanting.  The  suppurative  stage  is  seldom  if 
ever  reached,  either  in  this  form  of  the  disease,  or  in  that  which  is  at- 
tendant on  gout. 

Exposure  to  cold  often  induces  sjoiovitis  ;  even  in  persons  previously 
of  the  most  robust  health  ;  but  most  readily,  of  course,  in  those  having 
a  rheumatic  tendency.  And  mercury,  among  its  many  evil  results,  often 
remote,  is  an  undoubted,  frequent,  and  prolific  parent  of  some  of  the 
worst  forms  of  synovitis  ;  at  least,  if  not  both  predisposing  and  exciting 
«au8e,  it  is  certainly  the  former. 

'Jlie  joints  most  liable  to  be  attacked,  are  those  of  the  extremities  ; 
most  exposed  to  external  violence,  and  to  atmospheric  vicissitude ;  the 
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loico,  elbow,  wrist,  and  anklo.  On  the  whole,  the  first  is  tlie  most  fre- 
quent snflcrer. 

Treatment. — Treatment  is  early,  active,  and  truly  antiphlogistic. 
Blood  is  taken  away  copiously  from  the  near  vicinity  of  the  inflaming 
part,  leeches  or  by  cupping  ;  it  being  obviously  of  the  utmost  impor- 
tance to  check  the  process  at  its  outset,  or,  at  all  events,  to  bring  it 
down  to  a  slower  rate  oi  progress,  and  to  a  minor  grade  of  intensity. 
The  tissue  alfected  is  endowed  with  both  importance  of  function  and  de- 
licacy of  structure.  After  bleeding,  therefore,  the  exhibition  of  calomel 
and  opium  is  advisable ;  as  being  most  calculated,  by  its  systemic  in- 
fluence, to  save  structure,  and  consequently  retain  function.  Should  cir- 
cumstances render  mercurialization  inexpedient,  or  at  least  hazardous,  full 
doses  of  aconite  or  antimony  may  be  substituted.  When  the  rheumatic 
diathesis  is  apparent,  colchicum,  with  the  salines,  will  be  preferable  to 
either — the  former  pushed,  in  full  doses,  till  its  physiological  effect  has 
been  at  least  threatened,  if  not  established. 

The  limb  is  encouraged  to  maintain  the  relaxed  posture,  voluntarily 
assumed  ;  and  immunity  from  motion  is  anxiously  secured,  by  gentle 
deligation  of  the  part  to  soft  pillows,  skilfully  and  carefully  arranged. 
Purgatives  are  inexpedient ;  as  opposed  to  immunity  from  motion. 
Should  tendency  to  spasm  prove  troublesome,  opiates  are  advisable  ; 
and  the  combination  of  camphor  with  hyoscyamus,  or  belladonna  will 
sometimes  be  found  preferable.  Fomentation  is  applied  to  the  part ; 
regimen  is  low ;  and,  in  short,  aU  the  ordinary  details  of  antiphlogistic 
treatment  are  rigidly  enforced. 

In  the  great  majority  of  cases,  early  seen  and  judiciously  treated,  the 
disease  is  arrested  in  its  progress,  ere  the  suppurative  crisis  has  been 
attained.  Then,  as  ordinarily  happens  in  acute  serous  collections,  the 
work  of  resolution  slowly  advances,  almost  spontaneously ;  aid  from  treat- 
ment consisting  merely  in  continued  rest  of  the  part,  occasional  fomen- 
tation, and  maintenance  of  the  spare  regimen.  Absorption  is  soon  busy 
in  clearing  away  the  results,  and,  in  most  cases,  is  equal  to  the  efficient 
completion  of  its  task.  But  should  it  begin  to  flag,  then  it  may  be 
assisted  from  without  ;  by  gentle  friction,  pressure,  stimulating  plasters 
or  inunction,  or  the  slighter  forms  of  counter-irritation ;  these,  however, 
being  always  adopted  cautiously,  and  as  if  with  hesitation ;  lest,  by  their 
premature  use,  the  embers  of  a  not  yet  extinct  disease  might  again  be 
lighted  into  flame. 

When  the  inflammatory  process  has  subsided,  and  its  results  also 
have  been  removed,  motion  is  to  be  gradually  restored  ;  at  first  passive 
and  gentle,  and  always  desisted  from  when  pain  is  induced.  Many  a 
limb  has  been  lost — for  many  a  joint  has  suppurated — in  consequence  of 
reaccession  of  acute  disease  from  imprudent  resumption  of  motion. 
Some  surgeons,  while  they  forbid  voluntary  motion,  yet  forcibly  alter 
the  position  of  the  joint  during  the  acute  progress  of  the  disease;  on  the 
ground  that  thus  all  subsequent  awkwardness  and  deformity  are  more 
likely  to  be  avoided.  It  is,  doubtless,  an  object  of  very  great  importance, 
that  the  part's  function  should  ultimately  be  restored;  that  the  limb 
should  not  be  permanently  bent,  and  the  joint  not  permanently  stiff ; 
but  an  over-anxiety  to  fulfil  this  indication  may  lead  one  to  straigliten 
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the  limb,  and  move  the  articulation,  too  much  and  too  soon.  And,  surely, 
the  safer  side  on  which  to  err,  is  to  run  some  hazard  of  trouble  even  by 
threatened  anchylosis,  rather  than  to  incur  that  of  reinduccd  disease,  and 
probable  disorganization  of  the  part  thereby.  It  seems  wiser  to  huniom-  the 
natural  position  of  the  limb,  during  tlie  acute  stage  ;  and,  when  this  has 
passed,  to  restore  what  is  normal  gradually  and  with  caution.  In  elfect- 
iug  this,  relaxation  of  the  muscles  will  be  obtained,  and  much  pain  and 
nervous  irritation  saved  by  putting  the  patient  fully  under  the  influence 
of  chloroform. 

When  the  inflammatory  attack  has  fairly  passed  away,  resumption  of 
motion  is  imperative.  For,  even  independently  of  other  considerations, 
it  is  to  be  borne  in  mind  that  long  continued  immobility  of  a  joint  is, 
of  itself,  sufiicient  to  cause  serious  structural  change ;  effusion  of  blood 
or  serum  into  its  cavity,  fibrinous  change  of  the  synovial  membrane,  dis- 
ease of  the  cartilages,  and  anchylosis. 

Up  to  the  time  when  motion  is  begun  to  be  systematically  restored, 
all  movement  in  the  joint  is  to  be  most  studiously  avoided.  During  the 
acute  stage,  the  part  is  intolerant  of  bandages  and  splints  ;  then  we  have 
to  trust  to  pillows,  and  gentle  binding  of  the  limb  upon  them.  But  so 
soon  as  the  acute  stage  has  passed  away,  so  as  to  permit  the  application 
of  splints,  these  are  forthwith  had  recourse  to  ;  being  by  far  the  most 
efficient  means  of  fulfilling  the  all-important  indication.  A  very  suitable 
kind  are  those  of  thick  leather,  softened  by  immersion  in  hot  water  ; 
applied  when  pHable — usually  one  on  either  aspect  of  the  hmb ;  retained, 
by  bandaging,  for  a  few  hours,  till  they  harden  into  a  case  closely  adapted 
to  the  surface  of  the  part ;  then  removed,  and  lined  by  some  soft  sub- 
stance, such  as  tow,  wadding,  or  chamois  leather ;  reapplied  with  mode- 
rate tightness,  and  constantly  retained. 

When,  unfortunately,  our  efforts  to  arrest  the  disease  have  failed, 
and  suppuration  has  occurred — the  interior  of  the  joint  being,  in  truth, 
converted  into  an  acute  abscess — the  general  rules  of  surgery  are  not 
to  be  departed  from  ;  an  early  and  free  incision  should  be  practised. 
This,  however,  can  only  be  had  recourse  to,  when  the  symptoms  are  so 
very  distinct  as  to  leave  not  the  slightest  doubt  of  suppuration  having 
occurred.  To  plunge  a  bistoury  into  the  cavity  of  a  joint,  filled  with 
serous  or  sero-purulent  fluid,  would  be  a  most  unwarrantable  procedure  ; 
rendering  disorganization  certain,  where  otherwise  all  might  have  been 
saved ;  such  fluids,  and  the  change  of  structure  which  attends  on  them, 
being  perfectly  amenable  to  absorption — on  arrest  of  the  active  process 
which  caused  them.  When  there  is  any  doubt,  therefore,  as  to  the 
nature  of  the  contents,  we  withhold  the  knife,  for  a  time.  If  they  are 
purulent,  the  natural  process  of  pointing  will  soon  disclose  the  real  state 
of  matters  ;  and  then  incision  is  unhesitatingly  performed. 

After  incision,  fi-esh  inflammatory  accession  is  inevitable ;  and  has  to 
be  guarded  against  accordingly.  The  maintenance  of  rest,  with  other 
local  management,  is  if  possible  more  assiduous  than  before ;  and  tem- 
porary resumption  of  general  antiphlogistics  will  probably  be  expedient. 
Afterwards,  our  expectation  is  that  the  cavity  will  gradually  contract  and 
c  ose ;  as  do  other  acute  abscesses.    But,  on  account  of  the  peculiar 
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Tiaiure  of  the  parts  implicated,  it  is  not  improbaljle  that  such  hopes  may 
bo  disappointed. 

As  formerly  observed,  punilent  formations  not  unfrequently  form  in 
the  larger  joints,  in  the  latter  stage  of  pyaemia.  Such  formations,  how- 
ever, are  altogether  different  from  ordinary  abscess  ;  not  the  disease,  but 
only  a  symptom  of  one  infinitely  more  formidable,  under  -which  latter 
the  system  has  rapidly  given  way,  and  hopelessly.  The  complication  by 
articular  abscess  does  not  cause,  but  probably  accelerates  dissolution — 
already  very  near.  There  is  seldom  time  or  opportunity  afforded,  there- 
fore, for  treatment  of  the  local  malady  ;  even  should  this  be  deemed  ex- 
pedient. But  if  there  should,  general  principles  are  still  to  be  enforced ; 
a  free  and  dependent  incision  is  made. 

Chronic  Synovial  Disease. 

This  may  be  simple  in  its  nature — chronic  synovitis  ;  or  connected 
with  and  marked  by  the  scrofulous  or  other  cachexies — scrofulous,  or 
gelatinous,  and  fimbriated  degeneration  of  the  synovial  membrane. 

1.  Simple  Chronic  Synovitis. — It  may  be  original  or  secondary. 
The  inflammatory  process  may  have  been  chronic  from  the  first ;  or 
originally  acute,  and  subsequently  assuming  the  chronic  form.  The  pain, 
heat,  etc.,  are  comparatively  slight.  Swelling  is  the  prominent  symptom. 
And  now  the  peculiarities  of  bulging,  dependent  on  the  structure  of  the 
joint,  come  to  be  distinctly  seen — a  'circumstance  diagnostic  between  the 
chi'onic  and  acute  forms  of  synovitis.  For  the  superimposed  soft  parts 
sympathize  but  little,  a,nd  consequently  cause  little  or  no  obscuration  of 
the  synovial  bulge.  The  membrane  is  thickened,  dull  in  hue,  increased 
in  vascularity ;  and  gradually  changes  its  smooth  internal  aspect  into  a 
soft,  pulpy,  or  villous  surface.  The  cavity  contains  more  or  less  of  a 
serous  fluid  ;  either  pure,  or  mingled  with  a  small  proportion  of  flocculent 
secretion.  This  has  accumulated  slowly  ;  the  parts  have  gradually  ac- 
commodated themselves  to  its  presence  ;  and  the  process  of  distension  is 
consequently  attended  with  but  little  uneasiness. 

Sometimes  the  process  of  accumulation  is  peculiarly  indolent  and 
painless  ;  and  yet  tolerably  rapid  in  its  rise.  The  superficial  soft  parts 
are  wholly  uninvolved ;  the  whole  disease  seeming  to  be  the  product  of 
a  suddenly  occurring  passive  congestion  of  the  synovial  membrane,  and 
limited  to  that  texture.  The  fluid  is  entirely  serous  ;  and  the  form  of 
the  swelling  is  very  decidedly  influenced  by  the  natural  configuration  of 
the  joint.  This  condition  is  termed  Hydrops  Artictdi.  The  knee  is  its 
most  frequent  seat.  It  is  most  apt  to  occur  at  or  beyond  adult  age ;  and 
in  those  who  have  suffered  from  mercury. 

Chronic  synovitis,  though  not  in  itself  urgent  in  its  nature,  is  never- 
theless fraught  with  danger  by  continuance.  For,  at  any  time,  a  slight 
exciting  cause  may  suffice  for  the  induction  of  acute  inflammatory  acces- 
sion. Even  supposing  that  this  do  not  occur,  structure  is  certain 
ultimately  to  be  seriously  changed  by  persistence  of  the  present  affection, 
chronic  though  it  be ;  and  that  not  only  in  the  texture  originally  in- 
volved, but  in  others  to  which  the  disease  may  gradually  extend — the 
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cartilages,  and  even  the  bones.  In  another  point  of  view  also,  the  affec- 
tion is  important ;  Avhen  we  remember  how  much  more  difficult  of  satis- 
factory removal,  are  the  results  of  chronic  than  of  acute  effusion. 

The  prominent  symptom,  as  already  said,  is  the  unequal,  fluctuating 
swelling.  There  are  also  dull  pain  or  uneasiness,  some  heat,  and  great 
limitation  of  motion  ;  the  joint  is  more  or  less  flexed,  and  the  tendons  of 
the  flexor  muscles  gradually  assume  a  rigid  condition.  The  limb,  by 
confinement,  wastes ;  and  its  muscles  become  altered  in  structure  as  well 
as  in  bulk. 

"When  the  disease  is  extending  to  other  tissues,  and  formidable 
though  chronic  change  of  structure  is  in  progress,  the  swelling  often 
loses  its  lax  fluctuating  character.  The  thinner  portion  of  the  synovial 
contents  is  probably  being  absorbed  ;  thickening  of  the  synovial  mem- 
brane is  taking  place.  The  swelling,  consequently,  becomes  more  solid 
and  elastic,  less  fluctuating  ;  the  joint  is  more  painful,  and  more  abridged 
in  motion ;  and  constitutional  sympathy,  before  perhaps  slight,  now 
becomes  considerable — 'tending  towards  the  hectic  type. 

Chronic  synovitis  is  seldom  the  result  of  external  violence.  More 
commonly,  it  follows  exposure  to  cold ;  or  it  may  be  attributed  by  the 
patient  to  some  slight  twist  or  strain ;  and  it  most  frequently  occurs  in 
those  who  have  suffered  by  the  venereal  poison,  by  the  mercurial,  or  by 
botL    Eheumatism,  too,  is  a  fertile  inducing  cause. 

Treatment. — Moderate  local  depletion,  by  leeching,  may  sometimes 
be  advisable  at  first ;  not  so  much  on  account  of  a  remedial  effect  ex- 
pected from  itself,  but  rather  to  pave  the  way  for  the  use  of  counter- 
irritation,  on  which  the  main  hope  of  cure  has  to  i-est.  The  counter- 
irritants  may  be  varied,  according  to  circumstances  ;  blisters,  in  succession ; 
croton  oil  embrocation  ;  tartar  emetic  ointment  or  solution ;  or  an  oint- 
ment of  nitrate  of  silver,  strong  enough  to  produce  a  pustular  effect  by 
inunction — are  some  of  the  most  common  and  suitable  forms. 

"When  the  inflammatory  process  has  fairly  Ceased,  and  all  is  quiet,  then 
attention  may  be  mainly  directed  to  discussion.  With  this  view,  suitable 
plasters  may  be  applied ;  as  the  gum  plaster,  or  the  mercurial,  or  equal 
parts  of  both.  Or  pressure  may  be  employed,  either  by  simple  bandaging, 
or  by  combination  of  this  with  plaster.  The  iodide  of  potassium  may 
be  used  in  the  form  of  ointment,  as  well  as  given  internally  ;  or  a  stron  ^ 
solution  of  iodine,  either  aqueous  or  alcoholic,  may  be  pencilled  on  the 
surface.  But,  still,  let  the  effects  of  these  remedies  be  carefully  watched  ; 
lest  over-stimulation  be  induced.  And  throughout  the  whole  treatment 
let  the  paramount  indication  be— rigid  maintenance  of  absolute  rest  in 
the  affected  part,  by  splilits ;  at  first  lightly  applied,  so  as  merely  to 
prevent  motion ;  afterwards  with  tightness,  in  order  by  their  pressure 
to  as.sist  in  the  favouring  of  absorption.  In  due  time,  by  passive  motion, 
cautiously  increased,  the  joint's  function  is  restored. 

Constitutional  management  is  not  to  be  disregarded.  Invariably, 
wore  or  less  disorder  will  be  found  in  the  system  ;  and  rectification 
ot  that  IS  essential  to  due  advancement  of  the  cure.  If  any  peculiar 
cachexy  exist,  as  is  not  unlikely,  it  must  be  met  by  the  suitable  remedies  ; 
obstmate  and  liu-king  venereal  taint,  by  an  alterative  and  cautious  mer- 
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ciirial  course;  mercurial  taint — the  more  fre(iuent  of  the  two,  eitlier 
single  or  combined  with  the  preceding — by  the  iodide  of  pota.ssium  ; 
rlieumatio  diathe>sis,  by  colchicum,  saUnes,  etc. 

lu  hydrops  articuli,  the  most  trustworthy  remedy  is  iodine  ;  used 
both  externally  and  internally.  Should  it  fail,  mercury,  unless  otlier- 
wise  contra-indicated,  may  be  cautiously  tried  in  a  similar  way ;  exter- 
nally, in  the  form  of  ointment  or  plaster ;  internally,  as  an  alterative 
course,  mildly  and  prudently  given.  Or  the  tartrate  of  antimony  may 
be  administered  internally ;  pushed,  in  almost  as  full  and  as  frequent 
doses  as  for  pneumonia.  This,  however,  is  a  harsh  remedy  ;  and  not  to 
be  employed  till  others,  more  simple  and  more  usual,  have  been  tried  and 
failed.  Locally,  acupuncture,  with  subsequent  application  of  the  ex- 
hausted cuppmg-glass,  has  been  tried ;  but  the  result  has  proved  unsatis- 
factory. Lately,  it  has  been  proposed  to  treat  the  part  as  if  it  were  a 
hydrocele ;  to  draw  off  the  serum  by  tapping,  and  subsequently  to  inject 
a  solution  of  iodine  ;  a  practice  not  free  of  serious  risk,  and  in  regard  to 
which  the  testimonies  of  experience  are  somewhat  conflicting. 

When  the  dropsical  accumulation,  however,  is  considerable,  it  may 
very  appropriately  be  evacuated  by  means  of  the  needle  trochar,  as  a 
preliminary  to  vesication  of  the  surface,  for  the  pui-pose  of  exciting  the 
requisite  amount  of  irritation  to  modify  the  nutrition  of  the  synovial 
membrane,  and  restore  it  to  a  healthy  type.  Effusion  occurs  after  this 
procedure  ;  but  under  pressure  it  soon  disappears,  and  with  rest,  and 
possibly  the  reappHcation  of  the  bhsters,  a  perfectly  satisfactory  result  is 
attained. 

2.  Scrofulous  Gelatinous  Synotial  Disease. — This  affection  is  accom- 
panied with  marked  indications  of  the  strumous  cachexy  ;  throughout  its 
whole  course,  as  well  as  previously  to  accession.  The  membrane  slowly 
thickens,  degenerating  into  a  gelatinous  pulpy  substance,  soft,  and  of  a 
whitish  or  light  gray  colour ;  at  first  with  merely  an  exaggeration  of  the 
ordinary  secretion,  slightly  perverted  in  character — thicker  and  more 
opaque.  The  synovial  membrane  does  not,  however,  alone  suffer.  The 
synovial  fringes  which  surround  th&  margins  of  the  articular  cartilages 
early  become  implicated  in  the  process  of  cell  multiplication  which  consti- 
tutes the  essence  of  the  disease  ;  and  from  them  the  disease  invades  the 
cartilaginous  surface ;  the  dehcate  margin  of  the  membrane  dipping  into  the 
cartilage  by  a  series  of  fine  vascular  serrations,  formed  from  the  transfor- 
mation of  the  cartilage  ;  the  hyaline  substance  becoming  converted  into 
fibrous  tissue,  the  corpuscles  by  multipUcation  into  granulation  texture — 
so  closely  resembling  the  transformation  which  the  synovial  membrane 
has  itself  undergone,  as  to  make  it  impossible  to  say  where  the  original 
membrane  ends  and  the  transformed  cartilage  begins.  But  suppuration 
is  not  unlikely  to  follow,  probably  occasioned  by  acute  inflammatory 
accession ;  or,  it  may  be,  merely  in  accordance  with  the  onward  progi'ess 
of  the  original  disease.  From  whatever  cause  induced,  the  occurrence  is 
quickly  followed,  as  usual,  by  great  aggravation  of  the  symptoms,  both 
general  and  local,  and  speedy  disorganization  of  both  cartilage  and 
bone. 

The  symptoms  differ  from  those  of  ordinary  synovitis.    The  patients 
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arc  usually  adolescents  ;  and  evince,  more  or  loss  strongly,  the  scrofulous 
cachexy.  A  slight  injury,  as  a  blow,  strain,  or  twist,  may  or  may  not 
have  been  sustained  by  the  part.  The  joint  slowly  swells,  and  has  its 
motion  more  and  more  impaired ;  but  little  or  no  pain  is  experienced.^ 
The  swelling  is  soft,  doughy,  somewhat  clastic,  but  totally  devoid  of 
anything  like  true  fluctuation ;  the  integuments  are  pale,  and  scarcely 
tense ;  and  even  free  pressure  and  manipulation  may  be  comparatively 
•well  borne.  In  this  indolent  condition,  the  joint  may  continue  for 
months.    But,  faihng  gradual  cure,  suppuration  usually  supervenes. 

During  the  progress  of  this  disease — and,  indeed,  the  observation 
may  be  extended  to  almost  all  serious  and  chronic  structural  changes  of 
joints — the  whole  limb  undergoes  an  atrophy ;  hard  textures  as  well  as 
soft.  The  bones  become  more  slender  in  their  shafts,  and  of  less  density  ; 
the  ligaments  are  opened  out  in  texture  and  softened,  and  thus  permit 
an  increased  degree  of  lateral  mobility  of  the  articulation,  or  even  spon- 
taneous displacement  of  the  articular  surfaces,  to  take  place  ;  the  adipose 
tissue  disappears  by  absorption ;  the  muscles  grow  flabby,  pale,  small, 
and  weak ;  and  in  the  lower  part  of  the  limb,  passive  congestion  and 
oedema  are  not  unfrequent. 

It  may  be  here  stated,  also,  that  in  many  examples  of  diseased  joint, 
in  whatever  texture  morbid  change  may  have  originated,  the  advanced 
stage  is  often  complicated  by  enlargement  of  the  lymphatic  glands  j 
sometimes  indolent,  sometimes  active  and  prone  to  suppuration — occur- 
ring in  the  axilla,  from  diseased  elbow,  for  example  ;  in  the  groin,  from 
diseased  hip  or  knee.  The  complication  is  a  serious  one  ;  and  ought 
always  to  be  taken  into  account,  in  both  treatment  and  prognosis. 

Treatment. — In  the  early  stage,  local  treatment  is  the  same  as  for 
simple  chronic  synovitis  ;  rest  and  counter-irritation.  Constitutionally, 
the  ordinary  remedies  are  to  be  employed,  whereby  the  system's  taint 
may  be  most  hopefully  opposed  ;  and  this  anti-strumous  treatment  must 
be  maintained,  unweariedly,  throughout.  When  the  indolent  condition 
has  become  thoroughly  declared,  pressure  and  rest  constitute  the  principal 
remedial  means. 

These,  indeed,  are  powerful  agents  of  cure  in  all  chronic  alfections  oi 
joints,  however  originated  ;  whether  occurring  in  their'  hard  or  soit 
tissues ;  but  most  hopeful  in  the  latter  case,  as  can  readily  be  imagined. 
And  there  is  every  reason  to  believe,  that  to  the  more  skilful,  as  well  as 
more  frequent  use  of  these  remedial  means,  the  marked  improvement  in 
the  treatment  of  diseased  joints,  in  modern  times,  is  largely  to  be  attri- 

1  buted.    Many  an  articulation  is  now  saved,  which  formerly  would  have 

i|  been  imhesitatingly  doomed  to  the  knife. 

!  _  Much  credit  is  due  to  Mr.  Scott,  for  having  directed  attention  to  the 
4  importance  of  this  mode  of  treatment.    And  a  modification  of  what  is 

\  ordinarily  termed  "Scott's  dressing,"  will  be  found  a  most  valuable 

I  remedy  for  all  chronic  affections  of  joints,  in  the  truly  indolent  stage  ; 

\  more  especially  for  those  wherein  the  disease  has  not  only  originated  in 
the  synovial  apparatus,  but  is  still  limited  to  that  tissue.  The  limb 
n  ^"(?  ^^^^^  uniformly  supported  by  a  bandage,  from  its  extremity  up  to 
ll'o  ai  ectcid  joint,  the  surface  of  the  swelling  is  covered  by  strips  of  lint, 

J  spread  with  some  gently  stimulating  ointment— soap  cerate  with  camphor, 
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for  example,  or  that  with  a  greater  or  less  proportion  of  the  unguentum 
rargyri.  The  whole  articulation  is  then  surrounded  by  long  bands 
of  adhesive  plaster  ;  drawn  with  moderate  and  uniform  tightness,  so  as  to 
support,  and  firmly  yet  vmiformly  compress  the  parts,  without  producing 
absolute  pain  or  uneasiness.  Above  all,  splints  are  applied,  to  secure 
total  immunity  of  motion  ;  and  they  may  be  of  leather,  of  wire,  of  paste- 
board, or  of  wood — the  first  usually  the  most  suitable.  When  this 
dressing  has  become  loose,  from  subsidence  of  the  swelling — as  usually 
happens  in  a  few  days,  when  first  employed,  progress  thereafter  becoming 
more  gradual — it  is  reapplied,  as  often  as  may  be  necessary.  But  should 
fresh  excitement  occur  in  the  joint,  from  any  accidental  cause,  this  system 
of  dressing  must  be  discontinued,  until  such  excitement  has  been  subdued 
by  the  usual  means  ;  and  when  pressure  is  resumed,  it  should  at  first  be 
very  moderate. 

During  treatment,  the  limb  must  be  kept,  or  gradually  brought  into 
the  most  advantageous  position  for  future  usefulness  ;  particularly  if 
from  the  nature,  duration,  and  extent  of  the  disease,  there  is  reason  to 
fear  ultimate  impairment  of  the  joint's  motion.  Thus,  by  steady  exten- 
sion with  splints,  the  knee-joint  may  be  brought  into  nearly  a  straight 
position,  so  that  it  shall  be  serviceable  in  progression ;  and  the  elbow 
may  be  bent  so  as  to  be  convenient  for  prehension.  By  prudent  yet 
persevering  friction,  and  occasional  passive  motion,  these  desirable  changes 
may  be  greatly  facilitated.  But  all  such  alterations  of  stiffened  limbs 
must  be  proceeded  with  very  cautiously ;  otherwise,  they  may  occasion 
undue  excitement,  and  consequent  renewal  of  the  disease. 

The  Fimbriated  Synovial  Membrane. — This  affection  does  not  always 
require  surgical  interference ;  indeed,  in  its  slighter  forms,  it  may  be 
considered  as  a  mere  variety  of  the  normal  condition.  According  to 
Mr.  Eainey,  those  parts  of  a  joint,  theca,  or  bursa,  least  exposed  to 
pressure,  are  provided  with  a  peculiar  disposition  of  the  synovial  ap- 
paratus. Loops  of  capillaries,  of  various  degrees  of  complexity,  project 
into  the  joint,  covered  by  synovial  membrane,  disposed  in  the  form  of 
"sacculi"  or  villi.  "From  the  sacculi  enclosing  the  capillaries,  numer- 
ous other  sacculi,  into  which  no  capillaries  enter,  proceed  :  these  are  of 
various  forms  and  sizes,  but  generally  they  are  attached  to  the  primitive 
sacculus  by  an  extremely  long  and  slender  filament  of  fibrous  tissue,  re- 
sembling the  petiole  of  a  leaf,  the  secondary  sacculus  resembling  its 
expansion.  Sometimes  there  are  several  series  of  th-ese  sacculi  attached 
one  series  to  another,  exhibiting  an  arborescent  appearance  ;  but  in  every 
instance  the  secondary  sacculi  are  extra-vascular."* 

These  fringes  of  synovial  membrane,  though  long  known  to  ana- 
tomists, have  received  too  little  attention  in  connection  with  morbid 
conditions.  It  is  nearly  certain  that  the  disease  now  under  considera- 
tion consists  in  the  mere  hypertrophy  of  these ;  and  in  some  cases 
they  appear  to  become  the  seat  of  abnormal  fibro- cartilaginous  or  bony 
tissue.  According  to  Mr.  Eainey  {loc.  cil),  it  is  by  the  detachment 
of  them  when  thus  transformed,  from  rupture  of  their  narrow  pedicles, 
that  many  of  the  loose  bodies  in  joints,  hereafter  to  be  noticed,  are 
produced. 

*  Monthly  Jour.  May  1849,  p.  747  ;  Quain  and  Sharpey's  Anat.  Introd.  p.  cclxxiii.  . 
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The  following  is  Mr.  Listen's  description  of  this  affection  in  its 
advanced  condition.     "The  synovial  membrane  may  be  studded,  on 
its  inner  aspect,  with  pendulous  substances  projecting  into  the  cavity 
of  the  joint ;  sometimes  of  almost  cartilaginous  consistence,  but  more 
frequently  of  a  fatty  appearance.    The  entire  surface  of  the  membrane 
is  occasionally  covered  with  these  bodies,  which  are  of  a  white  or 
yellowish  colour,  and  very  variable  in  size  and  shape ;  the  smallest 
presenting  the  form  of  villi  not  much  larger  than  those  of  the  jejunum,  the 
largest  having  someAvhat  the  magnitude  and  appearance  of  the  appendices 
epiploicJB  of  the  large  intestine,  while  many  of  an  J^^^^&r 
intermediate  size  approach  in  appearance  to  a  lemon  i^^^^^^^^ 
seed.    In  some  instances  the  membrane  is  only  par-  mM^^^S^^ 
tially  pervaded  by  them ;  and  sometimes,  they  are  ^M^^p 
arranged  like  a  fringe  around  the  edge  of  the  arti-  ^M^^'fv^^ 
cidation.    They  are  generally  very  smooth  on  the  J3|^^p^|^^^ 
surface ;  which  appears  to  be  perfectly  continuous,  ^S^^^y^/^v| 
if  not  identical,  with  the  synovial  membrane.    Their  ^h|^^^^^^ 
attachment   is   sometimes   broad,  sometimes   very  ^^^^^^y^^ 
narrow  and  pedunculated,  often  merely  filamentous ;  Fig.  145. 

so  that  a  Httle  further  thinning  of  the  part,  or  slight  force  acting  on  the 
body,  would  remove  it  from  the  capsule,  and  tlirow  it  loose  into  the 
cavity  of  the  articulation.  The  disease  has  been  most  frequently  seen  in 
the  knee,  and  sometimes  in  the  elbow. 

"  The  affection  is  obscure  in  its  nature,  and  slow  in  its  progress ; 
the  joint  is  the  seat  of  pain  after  and  during  exercise,  probably  from 
the  abnormal  processes  interfering  with  motion  of  the  articular  surfaces. 
As  the  disease  advances,  the  joint  becomes  swelled  and  elastic  ;  un- 
attended, generally,  by  ulceration  of  the  tissues  within  or  around  it. 
In  examining  the  part,  when  the  articular  surfaces  are  moved  on  each 
other,  it  will  be  found  that  their  motion  is  more  or  less  interfered 
with ;  and  considerable  irregularity  in  their  action  may  be  felt,  by  the 
hand  placed  firmly  on  the  joint  during  the  procedure."  *  In  many  cases 
these  developments  constitute  a  part  of  the  changes  in  an  articulation 
included  under  the  name  bestowed  upon  them  by  Mr.  Adams  of  "  chronic 
rheumatic  arthritis." 


Disease  of  Cartilage. 

Loss  of  substance  may  take  place  in  cartilage,  by  either  a  rapid  or  a 
slow  morbid  process ;  and  either  with  or  without  disease  of  the  other 
structures  involved  in  the  joint. 

It  is  now  well  understood  by  physiologists,  that  nutrition  of  the  tex- 
tures takes  place  according  to  the  laws  and  powers  inherent  in  the 
essential  elements  of  those  textures  themselves;  and  that  the  blood- 
vessels are  only  in  so  far  subservient  to  the  act  of  nutrition,  as  they 
furnish  to  the  texture  the  materials  for  its  renewal.    The  power  of  im- 

*  Liston'a  Elements  of  Surgery,  p.  89. 


Fig.  145.  Finihriatnd  kncc-joiiit ;  the  surface  of  the  patella  is  the  only  part  unoccupied. 
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bibitioii  possessed  by  these  textures  themselves,  and  the  vital  properties 
with  which  tliey  are  endowed,  form  the  essential  parts  of  this  process ; 
and  it  is  sufficient  if  the  nutritive  iluid  be  carried  by  its  vessels  into  sucli 
a  degree  of  approximation  with  the  minuter  elements  of  the  tissues,  as 
shall  admit  of  the  imbibition  by  them  of  an  amount  corresponding  with 
their  nutritive  activity.  In  the  former  chapters  of  this  work  it  has  been 
shewn,  in  conformity  with  these  views,  that  the  different  morbid 
processes  taking  place  in  tlie  textures  are  mostly  to  be  regarded  as 
perverted  forms  of  their  nutritive  changes,  and  consequently  dependent 
only  in  a  secondary  degree  on  the  nature  and  amount  of  the  vascular 
supply. 

Mr.  Goodsir  has  led  the  way  to  the  true  pathology  of  articular  carti- 
lage, by  shewing  that  the  disintegration  of  these  structures  is  accompanied 
by  changes  in  their  minuter  organization,  which  cannot  be  accounted  for 
on  physical  principles,  and  must  be  the  result  of  inherent  though  per- 
verted nutritive  activity  in  the  tissue  itself  Cartilage  is  composed,  as 
is  well  known,  of  corpuscles  contained  in  cells  implanted  with  a  certain 
order  and  arrangement  in  an  apparently  homogeneous  intercelluJar  sub- 
stance, which  has  been  called  the  matrix,  hyaline  substance,  or  intercellular 
substance.  Mr.  Goodsir  has  pointed  out,  that  disorganization  in  cartilage 
is  invariably  accompanied  by  changes  in  the  form  and  size  of  these  cells, 

which  become  much  enlarged,  and 


more  rounded  than  in  the  normal 
state  ;  "  and  instead  of  two  or  three 
nucleated  cells  or  corpuscles  in  their 


W^^^^:^''^^^--'^''^^  interior,  contain  a  mass  of  them" 


At  the  Same  time  the  matrix  softens 
and  breaks  up,  being  probably  ab- 
sorbed in  part  into  the  enlarged  cor- 
puscles, the  more  superficial  of  which 
have  their  walls  destroyed,  and  their 
cellular  contents  set  free.  In  the 
course  of  these  changes,  the  cartilage 
remains  entirely  non-vascular ;  but 
as  it  gradually  disappears,  the  ex- 
posed surfaces  are  very  commonly 
occupied  by  a  fibrous  membrane, 
Avhich  lies  everywhere  in  close  ap- 
position with  them,  and  is  pervaded 
by  new  vessels  derived  from  the  vascular  system  of  the  adjacent  bone 
or  synovial  membrane.  Sometimes  this  fibrous  structure  is  also  formed 
between  the  cartilage  and  the  bone — in  room  of  the  articular  lamella, 
which  has  undergone  transformation  ;  and  in  this  case  destruction 
is  found  to  be  in  progress,  both  at  the  attached  and  free  surface  of 
the  cartilage.  The  apparent  vascularity  of  cartilage  in  disease,  there- 
fore, seems  to  depend  altogether  upon  a  transformation  into  fibrous 
tissue. 

Fig.  146.  Diseased  articular  cartilage  magnified  240  diameters,  shewing  the  en- 
largement of  the  corpuscles,  the  more  superficial  of  which  are  throwing  out  their  con- 
tents into  the  softened  intcrcorpuscular  substance. — IIedfkrn. 


Fig.  146. 


RESULT  OF  CORPUSCULAR  MULTIPLICATION. 
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Dr.  Eedfcrn,  late  of  Abordoen,  in  liis  excoUont  niomoir  on  the 
morbid  processes  in  the  articular  cartilages,  gives  numerous  examples  of 
the  changes  in  the  cells  mentioned  by  Mr.  Goodsir ;  and  also  of  the  for- 
mation of  the  vascular  membrane  above  adverted  to.  Dr.  Eedfern  has 
likewise  investigated  very  closely  the  changes  taking  place  in  the  matrix 
or  interccllulai-  substance.  This,  which  in  the  normal  state  is  of  homo- 
geneous aspect  and  nearly  structureless,  appears  under  the  influence  of 
disease  to  split  up  into  bands  and  fibres  ;  and  these  are  often  found,  in 
partially  and  slightly  diseased  joints,  giving  a  soft  and  velvety  aspect  to 
the  siu'face  of  the  cartilage.  As  the  disease  proceeds,  the  altered  hyaline 
substance  becomes  full  of  corpuscles,  which  are  the  result  of  the  bursting 
and  discharge  of  the  cell  contents ;  and  these  two  elements  combine 
to  form  the  fibrous 
and  vascular  membrane 
which  is  found  in  con- 
tact with  the  cartilage 
in  such  cases.  This 
membrane  is  not,  there- 
fore, as  Mr.  Key  sup- 
posed, the  agent  of  disin- 
tegration, but  the  result 
of  it. 

The  nuclei  of  the 
cartilage  cells  are  not  un- 
frequently,  according  to 
Dr.  Eedfern,  converted 
into  fatty  granules  ;  but 
the  most  important 
change  is  their  elonga- 
tion and  transformation 
into  fibres,  by  being  incorporated  with  the  altered  hyaline  substance. 


Fig.  147. 


Pig.  148. 


Another  change  occurring  in  many  diseased  cartilages  is  the  infiltra- 
tion ot  them  with  amorphous  mineral  matter,  chiefly  phosphate  of  lime  ; 

in^r^it  ^^^''''''''°P^°  of  ^  perpendicular  section  of  articular  cartilage,  shew- 
^Ull  «P^i*ting  of  the  hyaline 

t^zZ'.  ''""^'''^  ^*  appearance  to  the  naked  eye.- 

Bcribed  if  ?         ^"'^"'^'^^         '^"^^  ""''^^■i ;  fo^^d,  aa  above  de- 

_ on  the  surface  of  the  cartilage  of  the  patella. -Reufern. 
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which  probably  forms,  when  abundant,  the  porcellanous  alteration  to  be 
afterwards  described. 


^'ig-  149.  rig.  150. 


Ulceration  or  Destruction  of  Cartilage. 

This  may  be  a  sub-acute  or  chronic  process  ;  leading  to  little  pain,  or 
perhaps  none,  if  the  cartilage  alone  be  involved  ;  unattended,  at  least  in  the 
first  instance,  by  any  purulent  or  even  puriform  secretion  ;  and  giving  rise 
to  no  swelling.  This  state  of  matters,  while  confined  to  the  cartilage 
alone,  may,  we  believe,  exist  "wdthout  symptoms  for  weeks  or  even  months. 

The  characters  of  the  disease  thus  established  may  vary  according  to 
its  extent.  When  recent  and  limited,  it  is  often  of  a  circular  form,  aud 
seeming  as  if  a  chemical  erosion  of  the  tissue  had  there  occurred ;  with- 
out any  sign  of  attempted  repair.  The  aflPected  surface  is  usually  villous 
or  velvety,  even  to  the  naked  eye  when  floated,  in  water  ;  and  under  the 
microscope  shews  the  bands  and  fibres  arising  from  the  splitting  hyaline 
substance.  When  the  affection  is  very  superficial,  much  of  the  cartilage 
may  present  this  character  without  any  other  mark  of  disease.  "\ATien, 
however,  the  morbid  process  involves  other  textures,  symptoms  of  a  severe 
character  become  developed.  The  bone  may  have  been  laid  bare,  or 
disease  may  be  lighted  up  in  the  synovial  apparatus  ;  an  accute  inflam- 
matory process  ensues  ;  pus  is  formed  from  the  rapid  multiplication  of 
the  cartilage  corpuscles,  and  transformation  of  the  granulating  synovial 
membrane  and  osseous  tissues,  should  they  be  affected  ;  destruction  of  the 
cartilage  in  a  more  rapid  form  is  accordingly  established,  accompanied 
with  pain,  swelling,  and  fever. 

The  destructive  affections  of  cartilage,  attended  by  characteristic 

Fig.  149.  Vertical  section  of  cartilage  in  a  diseased  knee-joint,  shewing  the  cells 
enlarged,  granular,  and  biirstiiig.  On  the  right,  and  above,  their  contents  are  seen 
mingling  with  a  fibrous  and  granular  mass  which  occupies  the  surface. — Hedfekn. 

Pig.  150.  Deposition  of  opaque  calcareous  matter,  commencing  in  tlie  walls  of  the 
cartilnge  cells. — Redfern. 
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syniptonis,  may  be  said  practically  to  originate  in  one  of  two  ways. 
It  may  folloAv  on  chronic  scrofulous  or  gelatinous  degeneration  of  the 
synovial  membrane,  or  it  may  be  the  result  of  disease  in  the  cancellated 
texture  of  the  articulating  extremities  of  the  bones  ;  at  first  chronic,  ulti- 
mately acute  and  rapid  in  its  destructive  progress.  In  the  former  case, 
there  are  at  first  the  ordinary  symptoms  of  the  indolent  scrofulous  de- 
generation of  the  synovial  membrane,  specially  characterized  by  swelling 
and  stiffness  of  the  articulation.  When,  however,  the  cartilage,  as  already 
described,  becomes  converted  into  a  fibro-vascular  granulation  texture,  like 
the  synovial  membrane,  interposed  between  the  bones,  deep  seated  pain, 
especially  severe  at  night,  accompanied  by  spasmodic  starting  of  the 
limb,  supervenes.  The  swelling  increases  from  effusion  taking  place  into 
the  joint ;  or,  where  the  cavity  of  the  joint  has  become  obliterated  by  the 
previous  gradual  progress  of  the  disease,  from  rapid  cell  formation.  This 
change  is  attended  by  local  inflammatory  symptoms  of  an  acute  or  sub- 
acute character.  Su]3puration  follows  in  one  or  more  situations,  and 
finds  its  way  to  the  surface,  often  burrowing  widely  beneath  the  skin 
before  it  is  evacuated.  In  the  process  of  disorganization  which  follows, 
all  the  textures  are  more  or  less  implicated,  and  with  this  the  system 
suffers  from  fever  of  either  an  acute  inflammatory  or  irritative  type, 
which  gradually,  however,  subsides  into  hectic.  Should  the  articulating 
surfaces,  during  this  change,  have  passed  free  of  each  other  from  spon- 
taneous displacement,  the  pain  and  irritation  begin  to  abate;  and  the 
result,  if  the  articulation  is  left  to  itself,  will  either  be  gradual  exhaustion 
from  hectic,  or  gradual  diminution  of  the  discharge,  consolidation  of  the 
parts,  and  recovery  of  the  patient  with  a  shrunken,  more  or  less  useless, 
and  distorted  limb. 

When  the  morbid  change  in  the  cartilage  is  determined  by  disease 
commencing  in  the  articulating  extremities  of  the  bones,  the  alteration  in 
the  affected  cancelli  is  the  same  as  already  described  as  constituting  the 
morbid  anatomy  of  simple  ostitis,  scrofulous  ostitis,  and  caries.  When 
the  cartilage,  as  well  as  the  articular  lamella  on  which  it  rests,  has  been 
destroyed  by  this  ostitic  change,  the  subjacent  bone  is  exposed,  and  con- 
verted into  medullary  or  granulation  substance.    Around  this  the  cartilage 
is  irregularly  disintegrated,  and  through  it  a  red  papilla  or  vascular  granur 
lation  peeps,  continuous  with  the  surrounding  cartilaginous  structures, 
and  with  the  transformed  osseous  substance  beneath.    The  synovial  mem- 
hrane,  in  the  immediate  vicinity,  is  often  sympathetically  involved,  like 
I  the  conjunctiva  around  a  cornea  affected  with  acute  ulcerative  keratitis, 
and  appears  red,  swoln,  and  pulpy — espe-cially  in  its  plicse  vasculosse  ;  and 
when  the  affection  is  progressing  near  the  synovial  margin,  or  the  disease 
m  the  bone  is  rapidly  and  acutely  advancing,  the  syno^^al  membrane  will 
I  he  observed  plainly  to  be  undergoing  inflammatory  change  of  structure. 
']  ilie  parts  most  prone  so  to  suffer  from  this  form  of  disease  of  cartilage 
j  are  the  inside  of  the  head  of  the  tibia  and  the  corresponding  points  of 
I  the  condyles  of  the  femur,  the  head  of  the  humerus,  and  the  acetabulum. 
;       Heahng  of  the  ulcerating  cartilage  may  occur  in  different  ways,  but 
in  no  case  is  there  any  reproduction  of  true  cartilage.     1.  In  the  super- 
cial  and  limited  forms,  the  surface  of  the  cartilage  remains  permanently 
I  'lepressed,  and  somewhat  rough  and  villous;  with  the  edges  of  the 
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erosion  more  or  less  bevelled  and  smooth.  2.  When  destruction  is  more 
extensive,  the  chasm  may  be  partially  filled  up  by  a  fibrous  cicatricial 
structure.  3.  When  disintegration  has  penetrated  to  the  bone,  the  cicatrix 
is  formed,  in  some  cases,  by  this  texture,  and  osseous  nodules  occupy  the 
exposed  part.  These  do  not  rise  so  as  to  fill  the  chasm,  but  remain 
limited  and  low,  becoming  smooth,  and  rounded  off  or  porcellanous  on 
their  surface.  4.  Or  there  may  be  no  depression,  there  having  been  no 
destructive  disintegration.  The  place  of  the  cartilage  has  simply  been 
taken  by  a  hard  amorphous  substance,  like  ivory,  which  presents  a  surface 
as  smooth  and  fine  as  porcelain.  This,  though  wanting  the  elasticity  of 
cartilage,  is  yet  a  wonderfully  efficient  substitute.  5.  Or  the  healing 
process  may  be  of  a  fifth  kind.  Often  deep  erosions  of  cartilage  exist  at 
opposite  and  corresponding  points  of  the  articulation.  From  these,  fibrous 
or  osseous  reproductions  coalesce,  causing  fixity  of  the  joint  by  anchylosis. 

Sometimes  death  of  cartilage,  in  continuous  mass,  complicates  and 
aggravates  the  process  of  disintegration.  In  such  cases,  doubtless,  the 
initiative  has  been  in  the  subjacent  bone — or,  rather,  in  the  articular 
lamella,  wliich,  becoming  rapidly  disintegrated,  leaves  the  cartilage  loose 
and  undermined — like  skin  sloughing  after  ulcerative  destruction  of  its 
subjacent  areolar  tissue.  By  continuance  of  the  loss  of  substance  beneath, 
the  dead  portion  is  ultimately  detached  by  marginal  separation ;  and, 
becoming  loose  in  the  joint,  adds  to  the  mischief  already  there  the 
stimulus  of  extraneous  matter  within  an  inflamed  and  suppurating  cavity, 

The  symptoms  of  such  change  of  structure  in  articular  cartilage  are 
very  distinct  from  those  of  affection  of  the  synovial  membrane.  With 
ordinary  care,  they  need  never  be  confounded.    As  already  stated,  in  the 
advanced  stage  of  joint-disease,  when  all  textures  are  involved,  it  may  be 
difficult  to  tell  from  present  symptoms  the  original  and  chief  seat  of  the 
malady ;  but  while  the  morbid  process  is  advancing  in  one  texture,  and  . 
as  yet  limited  to  that,  the  diagnostic  signs  of  its  presence  and  nature  are  i 
usually  plain  enough.    Be  it  remembered,  however,  that  the  symptoms  t 
of  destruction  of  cartilage,  although  indicative  of  that  pathological  change,  , 
are  not  always  a  test  of  its  amount,  because  not  uniformly  proportioned  I 
to  it.    They  rather  indicate  the  amount  of  disease  in  which  the  other  r 
textures  of  the  joint  have  become  involved. 

The  symptoms  are  found  to  accord  with  the  chain  of  pathological 
events  formerly  stated.  At  first  there  is  dull  uneasiness  in  the  part — 
and  sometimes  hardly  that — with  some  impairment  of  motion  ;  but  with- 
out swelling  or  other  apparent  change  of  structure.  This  state  may  con- 
tinue for  days,  or  even  weeks,  with  but  little  change.  Then  the  uneasy 
feelings  become  more  marked,  and  are  aggravated  nocturnally.  When 
bone  is  reached,  by  perforation,  or  original  implication, — or  synovial  tex-: 
ture,  or  perichondrium,  by  lateral  extension — the  pain  is  undoubted; 
deep,  constant,  worst  at  night ;  sometimes  referred  by  the  patient  to  one 
particular  spot  deep  in  the  joint,  and  likened  to  the  unceasing  gnawin 
of  an  animal  there.  Acuter  pain  comes  with  the  advance  of  the  inflam- 
matory process  towards  its  crisis,  and  keeps  pace  with  it.  It  is  aggm- 
vated  by  motion,  more  especially  if  great  and  sudden  ;  and,  on  gentle 
movement  of  the  part,  a  grating  sensation  is  ultimately  perceived,  in  con- 
sequence of  exposure  of  opposing  points  of  bone.    Very  frequently  sym- 
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pathetic  pain  is  complained  of,  sometimes  predominating  over  that  in  the 
pfji-t — an  example  of  irritation  in  one  locality,  induced  by  inflammatory 
change  of  structure  in  another  ;  pain  in  the  knee,  for  example,  is  usually 
the  most  prominent  symptom  of  disease  in  the  hip  ;  and  pain  in  the  leg 
may  mask  destruction  of  the  cartilages  in  the  knee.  The  whole  of  the 
limb  beneath  the  affected  joint  is  usually  both  functionally  and  vitally 
weak ;  feeble  and  tottering ;  of  diminished  temperature,  congested,  and 
inclined  to  oedema. 

Wasting  of  superimposed  muscle  is  often  both  a  prominent  and  an 
early  symptom  of  articular  disease ;  atrophy 
of  the  deltoid,  for  example,  along  with 
pain,  will  at  first  be  all  there  is  to  betoken 
disease  of  cartilage,  of  bones,  or  of  both,  in 
the  shoulder ;  and  flaccidity  of  the  glutei 
does  the  same  in  regard  to  morbus  coxarius. 
In  the  child,  however,  we  must  be  on  our 
guard  against  mistake  on  this  point ;  inasmuch 
as  muscular  atrophy  over  joints  not  unfre- 
quently  occurs  in  early  life,  altogether  un- 
connected with  articular  disease ;  dependent 
on  dentition,  or  on  intestinal  irritation.  This 
atrophy  of  muscle,  around  such  a  joint  as  the 
knee  or  elbow  affected  with  disease  of  the 
cartilaginous  surface,  gives  it  the  appearance 
of  enlargement  in  the  articulating  extremi- 
ties of  the  bones.  There  is  however  no  real 
enlargement  at  this  stage  of  the  disease ; 
though  from  inflammatory  change  the  soft 
parts  around  the  ends  of  the  bones  become 
agglutinated  together,  giving  a  smooth  oval 
aspect  to  the  general  outline  of  the  articu- 
lation. 

Swelling — not  appearing  till  uneasy  sen- 
sations have  been  present  in  the  joint  for 
some  considerable  time  ;  weeks,  perhaps  even 
months — then  follows  the  steady  aggravation  of  pain,  which  indicates 
the  advance  of  the  disease ;  and  is  both  less  bulky  and  less  rapid  in  its 
formation,  than  that  which  attends  on  synovitis.  It  is  composed  of  two 
parts  j  one  internal,  caused  by  gradual  distention  of  the  synovial  pouch  by 
slowly  accumulating  fluid  ;  the  other  external,  from  the  inflammatory  pro  - 
duct  in  the  textures  exterior  to  the  joint,  these  being  now  involved  in  a 
tolerably  active  sympathetic  affection.  In  consequence  of  its  double  and 
gradual  nature,  the  peculiar  bulgings  dependent  on  the  natural  conforma- 
tion of  the  joint  do  not  occur  ;  a  diagnostic  mark  between  this  affection 
and  chronic  synovitis.  In  acute  synovitis,  swelling  is  tolerably  uniform  ; 
but  at  the  same  time  it  is  great,  rapid,  and  coeval  with  the  occurrence  of 
pam ;  whereas  in  destruction  of  cartilage,  it  is  slow,  gradual,  never  so 

firsf'f  ^''^  ^^^''ti"g  of  muscles  shewn,  with  the  apparent  elongation  of  limb,  in  the 
sentwi^fh^  disease  of  the  hip-joint.  The  muscular  deficiency  is  but  imperfectly  repre- 
;  the  change  of  natal  fold,  resulting  from  it,  is  however  sufficiently  apparent. 

2  A 
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great,  while  suppuration  has  not  taken  place  and  an  abscess  not  formed, 
as  to  make  the  nicasuremont  of  the  joint  greater  than  that  of  the 
corresponding  sound  one — and  it  comes  on  at  a  period  long  subsequent 
to  the  feeling  of  uneasiness  in  -the  part.  In  chronic  degeneration  of  the 
synovial  membrane,  on  the  other  hand,  the  swelling  is  early,  slow,  and 
somewhat  uniform;  elastic,  doughy,  and  superficial — not  deep  and 
obscurely  fluctuating,  like  that  which  attends  on  affection  of  the  harder 
tissue.  The  latter  swelling,  too,  is  intolerant  of  pressure,  pain  being 
thereby  much  increased ;  while  the  other,  on  the  contrary,  so  long  as 
suppuration  is  not  impending,  is  caj)able  of  bearing  manipulation  with 
comparative  impunity. 

When  swelling  has  become  fully  established,  the  disease  is  no  longer 
hmited  to  the  cartilage  ;  it  has  involved  all  textures.  Pus  accumulates  ; 
change  of  structure  takes  place  in  the  synovial  membrane  and  textures 
exterior  ;  the  ligamentous  apparatus  relaxes,  and  the  joint  becomes  pre- 
ternaturally  loose ;  and,  if  moved  freely,  grating  of  the  articular  osseous 

surfaces  is  felt,  and  intense  suffering 
occasioned  to  the  patient ;  ultimately 
the  capsule  gives  way,  and  the  fluid 
escapes  from,  the  joint,  frequently  by  a 
small  aperture,  but  collecting  in  quan- 
tity external  to  the  joint,  makes  its  way 
to  the  surface,  and  is  thence  discharged. 
In  consequence  of  this  increased  laxity, 
the  joint,  which  previously  may  have 
assumed  the  position  of  semiflexion, 
may  become  wholly  luxated  ;  the  flexor 
muscles  having  then  to  encounter  but 
little  opposition  to  their  displacing  force ; 
and  ordinarily  there  is  also  more  or  less 
rotation,  or  other  displacement  ;  one 
muscle,  or  set  of  muscles,  exerting  a  supremacy  of  power.  Thus,  in  such 
afi'ection  of  the  knee,  the  bones  of  the  leg  are  dislocated  backwards  mto 
the  popliteal  space  ;  and  at  the  same  time  the  head  of  the  tibia  is  usually 
rotated  outwards,  by  the  preponderating  action  of  the  biceps  flexor  cruris. 

Such  important  local  changes  are  not  unattended  with  sympathy  of 
the  system.  At  first  the  constitutional  symptoms  may  be  but  shght ; 
little  more  than  general  discomfort,  or  slight  feverish  ness,  being  com- 
plained of  But  when  pain  becomes  undoubted  and  steadily  crescent, 
inflammatory  fever  is  declared  with  more  or  less  intensity;  usually, 
accompanied  by  involuntary  startings  of  the  aff"ected  hmb — especially 
during  sleep — by  the  jarring  and  motion  of  which  the  pain  is  fearfully 
aggravated,  and  the  inflammatory  process  hurried  on  in  its  destructiAc 
tendency.  Ultimately,  in  the  open,  lax,  discharging,  perhaps  dislocated 
state  of  the  part,  hectic  is  inevitable. 

The  results  are  various.    Eesolution  may  occur,  at  an  early  period  oi 
the  process  ;  the  disease  having  given  way  to  rest  and  counter-irritation, 
without  any  morbid  products  having  been  poured  out,  and  with  only 
shght  and  superficial  destruction.    Or  disintegration,  having  occurred, 
Fig.  152.  Luxation  of  hip,  in  consequence  of  niorhn.s  coxariu.i. 
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may  prove  but  slight  and  transient,  and  function  may  be  restored  ;  tlie 
breach  being  closed  in  one  or  other  of  the  ways  already  noticed.  Or 
osseous  reproduction  may  prove  excessive,  occasioning  true  anchylosis ; 
the  limb  being  retained,  but  permanently  maimed  in  the  function  of  its 
articulation.  Or  the  inflammatory  destruction  of  the  osseous  textures, 
attended  by  ulceration  and  articular  caries,  may  ultimately  become  both 
so  general  and  so  great,  and  the  constitutional  sjanpathy  so  formidable, 
as  to  banish  all  hope  of  saving  the  part,  even  with  impaired  form  and 
fimction ;  compelling  us  to  direct  our  attention  solely  to  the  saving  of  life 
by  excision  or  amputation.  The  joints  most  prone  to  suffer  are  the  hip, 
shoulder,  knee,  ankle,  and  elbow ;  but  any  articulation  may  suffer  from 
this  form  of  disease,  even  the  vertebral  articulations  and  sacro-iliac  syn- 
chondroses. 

The  affection  may  be  idiopathic.  More  frequently  it  is  attributed  to 
external  injury ;  perhaps  slight ;  probably 
neglected.  Exposure  to  cold,  too,  is  favour- 
able to  its  induction  ;  as  are  the  rheumatic, 
gouty,  mercurial,  syphilitic,  and  scrofulous 
taints  of  system.  The  former  causes  are 
more  frequent  in  the  adult,  the  last  at  an 
early  age  and  in  adolescents. 

Treatment. — When  the  disease  is  only 
commencing,  the  hot  douche  Avill  be  found 
in  many  cases  sufficient  to  cope  with  it  suc- 
cessfully ;  but  in  more  severe  and  advanced 
cases  the  obtaining  of  complete  immimity 
from  all  motion,  by  the  adaptation  of  splints, 
pust  be  the  paramount  indication  from  the 
fjeginning  to  the  end  of  the  cure ;  and  next 
Ln  importance  ranks  counter-frritation  on 
;he  surface.  The  vesicant  form  we  found  to 
pe  most  suitable  for  affections  of  the  syno- 
vial membrane.  In  this  disease,  a  higher 
l^ade,  the  pyogenic,  is  required  Issues  are 
ihe  form  generally  in  use ;  and  they  may 
i)e  established  by  either  the  potential  or  the 

Actual  cautery.  The  latter,  as  being  more  powerful,  and  not  more  painful, 
save  in  its  first  appHcation,  is  usually  preferred ;  except  in  cases  where 
<he  destruction  of  the  cartilage  has  commenced  in  disease  of  the  synovial 
membrane,  when  it  is  certain  to  aggravate  matters,  and  probably  hurry  on 
^ippuration.  The  cure  is  generally  tedious  ;  and,  consequently,  the  coun- 
<f'.r-imtation  and  other  means  require  to  be  patiently  continued.  For  some 
<'me,  often  considerable,  the  irritation  and  discharge  must  be  continued 
Bom  the  surface  ;  and  this  may  be  effected  in  one  of  two  ways,  either  by 
yrmmg  a  succession  of  fresh  issues,  or  by  maintaining  an  open  state  of 
r T  made.    The  latter  method  is  most  commonly  followed  : 

S  effectual  with  the  other,  less  troublesome  to  the  surgeon,  less 
f-  nnu  to  the  patient.  The  discharging  surface  is  dressed  from  time  to 
"  clxarit!'  '^^'''^'"^"g'  swelling,  deformity,  lamenes.s  ;  the  advanced  stage  of  i 
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time  with  some  irritating  ointment  or  lotion,  or  may  Le  touched  occa- 
sionally by  potass  or  other  caustic.  This  last  mode  of  refreshing  tlie  sore 
is  probably  the  best ;  the  iiaflammatory  reaccessions,  thereby  induced  in 
the  surface,  being  of  service,  as  well  as  the  maintenance  of  sufficient 
purulent  discharge  ;  it  being  generally  our  object,  in  these  cases,  not  to 
obtain  either  counter-irritation  or  evacuation  alone,  but  a  combination  of 
both.  Also,  let  us  at  all  times  beware  of  placing  the  artificial  sore  too 
near  the  joint ;  otherwise  we  shall  fail  in  counter-irritation,  and  apply  a 
direct  stimulus  to  the  disease.  And  in  cases  which  tend  to  retrograde 
after  a  temporaiy  change  for  the  better  from  the  use  of  the  cautery,  the 
induction  of  cicatrization  of  the  open  issue  may  be  attempted  with  advan- 
tage. Constitutional  treatment  is  at  the  same  time  employed,  according 
as  circumstances  may  demand.  When  much  pain  and  spasm  exist,  full 
opiates  are  indispensable  ;  and  remedies  may  with  great  advantage  be 
employed,  especially  in  the  early  stage  of  the  disease,  adapted  to  influence 
the  constitutional  condition  which  predisposes  to  the  diseases  of  the  joint. 
Calomel  and  opium,  colcliicum,  and  iodide  of  potassium,  are  serviceable 
in  many  rheumatic,  gouty,  and  syphilitic  cases ;  while  cod-liver  oil  and 
iodide  of  iron  may  be  given  advantageously  in  the  scrofulous  form.  In 
all,  tonic  remedies  and  a  richly  nutritious  regimen  will  be  required,  after 
suppuration  has  taken  place,  and  hectic  become  established. 

In  the  more  favourable  cases,  such  treatment  is  slowly  followed  by 
gi'adual  amendment,  even  though  considerable  progress  may  have  been 
made  in  the  process  of  destruction ;  the  pain  abates,  and  ultimately 
ceases;  the  constitutional  symptoms  also  disappear;  swelling  yet  remains, 
but  softer,  indolent,  and  less  painful  on  pressure.    "WHien  this  state 
of  quiescence  has  been  reached,  counter-irritation  is  to  be  desisted 
from.    The  issues  are  allowed  to  heal ;  the  splints  are  retained,  still  to 
control  motion ;  and  pressure,  by  the  method  formerly  mentioned,  is 
had  recourse  to,  to  hasten  absorption  and  consequent  return  to  the  nor- 
mal state.    At  first,  however,  pressure  must  be  applied  with  especial 
caution,  lest  acute  accession  ensue ;  and  if  this  threaten,  the  original 
treatment  must  be  at  once  renewed.    When  not  only  the  inflammatory 
process,  but  its  products  also,  have  been  removed,  motion  is  restored ; 
but  hardly  till  then;  passive  at  first,  gentle,  and  brief.    A  certain  degrc" 
of  uneasiness  may  always  be  expected  on  resumption  of  motion,  however 
cautiously  conducted  ;  but  that  is  not  to  deter  from  perseverance  in  its 
use.    Only  when  the  sensation  is  that  of  imdoubted  pain,  deep  and  con- 
stant, not  in  any  marked  degree  diminishing  on  cessation  of  the  motion, 
are  we  warned  of  danger ;  and  such  warning  we  are  never  to  neglect. 
The  splints  are  resumed ;  along  with  leeches  and  counter-irritation,  il 
need  be  ;  and  all  movement  is  as  scrupulously  avoided  as  at  first ;  other 
wise  back  will  come  the  ravages  of  renewed  disease,  perhaps  in  an  aggra- 
vated form.    Such  intercurrent  inflammatory  accessions  are  by  no  menw- 
unfrequent ;  and  not  always  the  result  of  malapraxis — sometimes  super 
vening  without  any  assignable  cause. 

When  we  are  satisfied  that  suppuration  has  fairly  taken  place,  an< 
that  destruction  of  cartilage  as  Avell  as  of  other  textures  is  advancm 
rapidly,  we  need  not  fear  to  carry  out  the  general  princi]iles  of  our  ari 
by  free  evacuating  incision.    It  is  the  only  practice  capable  of  aflordin 
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degree 


the  disaster  already 


immediate  rcliet;  or  of  retrieving  m  any 
iucurred. 

In  the  open  condition  of  the  ulcerated  joint,  cure  is  hy  no  means 
hopeless.  The  probability  is  that  motion  Avill  be  permanently  impaired 
to  a  certain  extent ;  but  wo  have  usually  good  hope  of  retaining  the 
part;  amputation,  now-a-days,  being  not  the  rule  but  the  exception,  even, 
in  this  class  of  cases.  After  the  estabhshment  of  the  oj)eii  state,  not 
unfrequently  the  disease  advances  with  increased  virulence  for  a  time,  as 
formerly  stated ;  and  this  exacerbation,  expected,  is  to  be  met  and  sub- 
dued in  the  ordinary  way.  Afterwards,  by  rest,  constitutional  treatment, 
and,  if  necessary,  counter-irritation — in  addition  to  the  evacuant  remedy 
which  has  spontaneously  formed — the  quiet  condition  is  attained.  And 
then  the  treatment  by  compression  will  often  be  followed  by  the  happiest 
results ;  subsidence  of  swelling,  gradual  disappearance  of  all  uneasy  sensa- 
tions, closure  of  the  apertures,  and  diminution  of  the  discharge.  The 
compressing  apparatus  is  aj)plied  in  the  ordinary 
way,  and  does  not  requu'e  unusual  frequency  of 
renewal ;  the  discharge  in  the  truly  quiet  condition 
of  the  joint — to  which  state  alone  such  treatment 
is  apphcable — being  inconsiderable,  and  not  tend- 
ing to  accumulate  injuriously  beneath  the  dressing. 
Under  such  circumstances,  however,  it  is  expedient 
to  extract  all  mercurial  ingredients  from  the  oint- 
ment and  plaster,  otherwise  a  constitutional  influence 
I  may  be  induced  unnecessarily;  the  open  state  of  the 
jpart  being  very  favourable  to  absorption.  After 
satisfactory  amendment  under  the  compressing  plan, 
motion  is  to  be  cautiously  attempted.  In  some 
cases,  we  may  succeed  in  restoring  it  completely; 
in  others,  it  is  incomplete,  partly  from  alteration  in 
the  joint  itself,  partly  from  structural  change  in  the 
ligamentous  and  other  apparatus  exterior.  In  not  a 
few  cases,  motion  is  scarcely  if  at  all  regained,  true 
anchylosis  having  occurred. 

In  some  cases — but  more  particularly  in  the  scrofulous  destruction  of 
cartilage  and  subjacent  bone — there  is  no  hope  of  cure,  even  by  anchy- 
The  disease  will,  as  it  were,  accept  of  no  compromise.    If  the 


losis. 


Jpart  be  accessible— as  the  elbow — it  is  to  be  removed  by  the  knife,  ere 
Hvet  the  system  have  been  irretrievably  involved  in  the  downward  pro- 
|gres3 ;  if  inaccessible, — or  supposed  to  be  so,  as  in  some  affections  of  the 
Jliip  (unsuitable  for  resection) — we  must  be  content  to  palliate  what  we 
{cannot  cure.    The  constitutional  symptoms  are  to  be  met  by  the  ordinary 
linearis.  Locally,  neither  counter -irritation  nor  depletion  are  to  be  thought 
«ot ;  but  rest  is  all  important.    By  the  skilful  adaptation  of  splints,  so  as 
p  secure  immunity  from  motion,  yet  without  galhng  the  part  or  axinoy- 
•>'.^'  the  patient,  and  not  interfering  with  facihty  of  dressing  requisite  for 
'-j^aminess,  much  comfort  is  obtained.    Life  is  not  only  made  infinitely 
l^^^'e  tolerable,  but  maybe  protracted  for  even  a  considerable  period. 
^  '      m  the  most  hopeless  cases,  decided  benefit  will  not  fail  to  shew 
Fig.  154.  Destruction  of  cartilage,  in  tlie  knee-joint. 
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itself — at  least  for  a  time ;  and  in  some,  at  first  apparently  irremediable 
the  amendment  may  be  both  so  marked  and  so  sustained,  as  not  only  to 
Avarrant  the  entertainment  of  a  hope  of  cure,  but  even  to  carry  that  out 
to  a  tolerably  successful  issue  ;  the  joint  may  diy,  and  stiffen,  and  be  con- 
solidated— both  life  and  limb  retained. 

In  any  case  of  urgency,  whose  circumstances  point  to  early  amputa- 
tion, it  behoves  us  to  consider,  before  determining  on  that  extreme  mea- 
sure, that  it  is  possible  the  counter-irritant  treatment  may  have  been 
carried  too  far,  and  that  this  may  be  the  cause,  at  least  in  part,  of  both 
the  local  and  constitutional  aggravation.  Accordingly  it  is  expedient,  in 
the  first  instance,  whenever  circumstances  permit,  to  abandon  all  active 
treatment — allowing  the  issues  to  heal,  maintaining  absolute  rest  of  the 
part,  giving  due  regard  to  the  general  health,  and  letting  an  interval  of 
repose  declare  whether  the  urgency  has  arisen  from  the  progress  of  the 
disease,  or  from  excessive  action  of  the  means  of  cure.  If  the  issues 
have  been  in  fault,  the  symptoms  Avill  satisfactorily  subside,  during  this 
interval ;  amputation,  in  consequence,  is  not  only  deferred,  but  may  be 
rendered  altogether  unnecessary.  If,  on  the  other  hand,  no  amendment 
follow,  amputation  or  excision  is  unhesitatingly  performed. 

In  those  scrofulous  and  cachectic  cases  in  which  it  is  plain  the  part 
cannot  be  saved — and  unfortunately  these  do  not  constitute  the  minority 
— removal  of  the  joint  by  either  amputation  or  resection  is  naturally 
looked  to  as  the  only  source  of  hope ;  that  by  a  sacrifice  of  a  part,  a 
mutilated  whole  may  still  be  saved.    But  careful  inquiry  and  reflection 
are  necessary  ere  this  resource  can  be  duly  determined  on ;  otherwise  it 
may  happen,  that  by  removal  of  a  part  we  do  not  succeed  in  preserviii. 
the  whole,  even  for  a  time,  but  on  the  contrary  greatly  accelerate  i; 
decay.    It  may  be  that  the  frame  is  irrevocably  the  victim  of  the  tuber- 
cular cachexy,  and  doomed  sooner  or  later  to  perish  thereby ;  but  for  tl 
time  it  is  relieved  by  the  breaking  out  of  a  drain  or  safety  valve  in  tl: 
suppurated  joint,  whereby  the  injurious  deposit  is  with  comparative  in 
punity  prevented  from  occurring  in  internal  parts  ;  exhausting  the  syste: 
in  one  sense,  it  is  true,  and  inducing  marked  hectic,  under  which  vit . 
power  must  ultimately  be  prostrated ;  but  still  keeping  back  the  moi 
formidable  obstacle  to  life  by  disease  in  an  internal  organ — lungs,  livci 
kidneys,  or  all.    Such  deadly  internal  disease  may  be  only  threatened  ;i 
yet ;  and  the  open  joint  may  delay  its  invasion.    Or  even  should  tin 
phthisis  be  already  plain,  the  local  discharge,  if  free  and  constant,  ma^^ 
moderate  its  onward  progress.    Whereas,  should  the  operation  be  per 
formed,  and  should  the  wound  dry  and  heal,  the  probability — ^nay,  almos 
the  certainty  is,  that  the  internal  and  more  serious  disorder  will  sustaii 
a  mighty  and  altogether  uncontrollable  aggravation,  and,  inducing  a  f;i 
Avorse  form  of  hectic,  hiuiy  the  patient  fast  into  the  grave.    With  tli 
open  joint,  he  might  have  lived  for  months,  in  comparative  ease  ;  will 
out  it — supposing  the  operation  to  be  in  all  respects  locally  successful- 
days,  or  weeks  at  most,  will  see  his  doom  complete.    Ere  opemtion  1 
definitively  resolved  on,  therefore,  let  there  be  a  careful  review  of  tl 
patient's  past  history  and  present  circumstances  ;  let  the  state  of  tl 
internal  organs — more  especially  of  the  lungs — be  diligently  iuquin 
into  ;  and  if  these  appear  free  from  tubercular  disease,  as  well  as  fro 
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strong  predisposition  to  it,  let  the  operation  be  undertaken,  hopeful  of 
success ;  but  if,  on  the  contrary,  the  internal  organs  be  plainly  already 
involved,  and  that  seriously,  let  us  by  all  means  refrain  from  operating, 
and  content  ourselves  with  palliation  of  the  more  distressing  and  urgent 
symptoms.  Wlien  there  are  strong  marks  of  predisposition,  but  yet  no 
decided  evidence  of  the  internal  disease,  expediency  of  operation  is  at  all 
times  doubtful ;  and  the  question  can  only  be  rightly  resolved  by  the 
deliberate  use  of  judgment  and  experience.  Should  amputation  be  per- 
formed, immediate  union  of  the  wound  by  adhesion  is  j)lainly  not  desir- 
able ;  for  sudden  drying  up  of  the  long  continued  discharge  might 
seriously  incommode  the  system.  We  seek  suppuration  and  granulation, 
and,  by  that  mode  of  healing,  have  a  gradual  transition  to  local  sound- 
ness. Wlien,  however,  the  disease  of  the  joint  is  a  source  of  great  suf- 
fering, with  loss  of  sleep  and  appetite,  and  the  patient  is  obviously 
dying  unless  relieved  from  its  irritation,  the  operation  may  then  be 
undertaken  without  regard  to  the  presence  of  incipient  disease  elsewhere. 
In  such  circumstances,  disease  of  the  lungs  has  been  arrested,  and  serious 
disease  of  the  kidney  has  not  proved  fatal ;  while  in  other  cases  the 
confinement  to  bed  which  the  disease  of  a  joint  has  required,  has 
apparently  induced  disease  of  internal  organs,  a  result  which  a  timeous 
operation  might  have  prevented. 

In  those  cases  in  which  cure  is  slowly  advancing  by  anchylosis,  it  is 
very  important,  with  a  view  to  the  future  usefulness  of  the  limb,  to  have 
regard  to  the  position  of  the  joint.  In  the  elbow,  for  example,  we  prefer 
neither  complete  extension  nor  extreme  flexion,  but  an  intermediate 
angular  position ;  the  limb,  when  so  fixed,  being  most  favourably  dis- 
posed for  prehension.  The  spontaneous  flexion  of  the  knee,  on  the  con- 
trary, wiU  be  gradually  undone,  and  yet  full  extension  not  desired  ;  the 
limb  when  slightly  bent,  so  as  to  permit  weight  to  rest  on  the  ball  of  the 
foot,  being  in  the  posture  best  suited  for  progression. 

When  cure  has  resulted  with  fixity  of  the  joint,  whether  in  a  favour- 
able position  or  otherwise,  a  question  arises  as  to  the  propriety  of 
attempting  to  overcome  the  rigidity,  and  restore  motion.  When  anchy- 
losis is  osseous  and  complete,  the  question  may  be  unhesitatingly  answered 
in  the  negative.  Disruption  of  the  osseous  union  could  only  be  efl'ected 
by  such  violence  as  must  inevitably  reinduce  the  inflammatory  process, 
probably  of  a  grave  kind,  in  a  part  whose  power  of  control  has  been  greatly 
impaired  by  previous  and  recent  disease  ;  the  process  of  disorganization 
advances  anew,  and  the  joint  is  lost. 

Still  a  question  may  arise,  whether  or  not  a  joint  thoroughly  anchy- 
losed  is  beyond  the  reach  of  our  remedial  art.  In  the  case  of  the  elbow 
this  is  easily  answered  ;  excision  of  that  joint  for  anchylosis  having  been 
both  frequently  and  most  successfully  resorted  to  in  this  city.  In  the 
case  of  the  shoulder-joint,  the  mobihty  of  the  scapula  renders  any  inter- 
lerence  unjustifiable  ;  in  the  case  of  the  knee,  rigidity  being  better  there 
than  mobihty,  excision  could  not  be  of  the  slightest  benefit.  The  case  of 
the  hip-jomt  alone  remains  for  consideration.  All  the  textures  enjoying 
a  coniph.tf.  immunity  from  inflammatory  disease  and  tendency,  may  not 

nunsion  be  made  immediately  beneath  the  stiffened  joint,  the  bone 
ere  sawn  across,  and  the  case  subsequently  treated  so  as  to  establish  a 
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false  articulation — inferior  doubtless  to  the  original,  yet  still  capable  of 
assuming  at  least  some  of  its  functions  and  utility  1  This  has  been 
practised  by  Mr.  Barton,  of  America,  with  success  ;  sectioij  of  the  neck 
of  the  femur  having  been  performed  for  the  relief  of  anchylosis  of  the 
hip-joint.  Further  experience  would  assuredly  be  required,  however, 
ere  such  procediu-e  could  be  said  to  be  as  expedient  in  practice  as  feasible 
in  theory. 

Hy2-)ertro2Jhy  and  Atrophy  of  Cartilage. 

Articular  cartilage,  like  cuticle  and  other  non-vascular  tissues,  may 
become  preternaturally  developed,  or  diminished  in  bulk,  either  generally, 
or  only  at  certain  points.  The  parts  most  prone  to  undergo  enlargement 
are  those  where  pressure  is  habitually  the  least ;  as  on  the  patella.  The 
free  surface  is  often  less  smooth  and  polished  than  in  the  normal  state ; 
dull,  yellow,  and  almost  villous  in  its  aspect.  When  examined  with  the 
microscope,  multiplication  of  the  corpuscular  elements  of  the  cartilage 
will  be  found  taking  place,  with  amyloid  degeneration  even  manifested 
by  the  application  of  iodine  to  the  portion  under  examination.  The 
affection  may  occur  at  any  age.  The  symptoms  are  obscure ;  dull  un- 
easiness, perhaps  a  very  slight  degree  of  swelling,  impairment  of  motion, 
and  a  feeling  of  weakness  in  the  part.  The  treatment  will  consist  of 
rest,  with  the  minor  forms  of  counter-irritation  ;  and  the  iodide  of  potas- 
sium is  likely  to  be  of  use,  given  both  externally  and  internally.  After- 
wards, friction,  and  support  of  the  part  by  bandaging,  or  by  an  elastic 
close-fitting  "  cap,"  will  be  advisable. 

Atrophy  of  cartilage,  again,  occurs  chiefly  in  the  old,  at  the  points 
habitually  most  compressed ;  and  the  aged  who  have  led  a  laborious  life, 
much  in  the  erect  posture,  are  the  most  prone  to  suffer.  It  is,  in  fact, 
one  of  the  changes  which,  taken  as  a  whole,  has  of  late  years  received 
the  name  of  Chronic  Rheumatic  Artlmtis.  The  joints  of  the  lower 
extremity,  especially  the  knee  on  its  inner  part,  are  the  most  frequently 
affected.  Is  is  with  difiiculty  distinguished  from  the  slighter  forms  ot 
destruction  already  described.  At  first  the  cartilage  seems  to  be  opened 
up  in  texture ;  afterwards  the  normal  density  is  resumed,  but  with 
diminished  bulk.  The  cartilage  may  be  merely  thinned,  in  stripes  or 
patches,  continuous  or  detached ;  or  it  may  be  wholly  removed,  exposing 
the  subjacent  bone.  This  latter  tissue,  however,  usually  remains  entire ; 
giving  way  neither  by  absorption  nor  by  ulceration,  but  tending,  on  the 
contrary,  towards  a  reparative  effort.  The  symptoms  are,  like  those  of 
the  opposite  condition,  obscure  ;  rigidity,  creaking  sensation  and  noise  in 
attempted  motion,  rheumatic  pains,  tendency  to  occasional  puffiness  by 
superficial  oedema,  with  inability  long  to  maintain  the  erect  posture,  and 
still  less  to  bear  any  considerable  weight.  The  principal  treatment  will 
consist  of  kindness  to  old  age  ;  local  support  by  bandaging  or  "  cap  ; " 
and  perhaps  complete  rest,  with  light  counter-irritation,  for  a  time,  should  : 
the  symptoms  prove  unusually  urgent,  and  the  inflammatory  process  » 
threaten  to  supervene.  Long  conlinement  and  severe  local  remedies  are 
inexpedient ;  for  it  is  not  to  be  expected  that  tlie  atrophy  will  be  so 
arrested ;  a,nd  the  general  health  would  surely  suflcr. 
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Porcellcmous  Change,  Ehurnation. 

This  may  follow  on  destructive  disintegration  of  cartilage  ;  one  mode 
of  reparation  being  by  the  aid  of  dense  osseous  formation,  assuming  a 
vitreous  polish,  as  formerly  explained.  Eut  more  frequently  it  follows  on 
the  foregoing  allection — atrophy,  constituting  a  part  of  the  changes  result- 
infT  from  chronic  rheumatic  arthritis.  The  bone  is  exposed,  by  the 
orradual  removal  of  the  superimposed  cartilage  ;  and  then,  the  absorbent 
process  usually  ceasing,  a  restorative  is  begun.  New  cartilage  cannot  be 
produced,  but  a  very  efficient  substitute  may ;  a  texture  not  soft,  elastic, 
and  finely  lubricated ;  but  dense,  smooth,  and  of  the  finest  polish.  In 
some  cases,  the  open  texture  of  the  exposed  bone  is  retained ;  as  if  this 
had  merely  become  condensed  and  polished  on  its  very  surface,  by  dint 
of  pressure  and  friction,  while  the  open  cancelli,  possessing  a  honey- 
comb appearance,  become  occupied  with  tough,  fibrous,  or  ligamentous 
texture,  presenting  at  times  a  tufted  or  villous  appearance  ;  but  more 
frequently  the  existence  of  a  new  osseous  product  is  plainly  evinced,  by 
closure  of  the  cancelli  ;  the  glistening  surface  in  the  macerated  bone  then 
presents  a  compact  and  unbroken  aspect,  and  sometimes  this  new  deposit 
of  bone  is  of  very  considerable  thickness.  Yery  frequently  the  opposing 
porcellanous  surfaces — as  of  the  tibia  and  femur — fit  into  each  other  by 
grooves  and  ridges  ;  and  thus,  motion  becomes  not  only  crank  but  limited. 
The  formation  of  new  osseous  matter  exterior  to  the  joint  is  also  not 
uncommon  ;  another  serious  obstacle  to  function.  In  some  instances,  the 
porcellanous  change  is  effected  by  direct  calcification  of  the  articular  cartilage, 
in  which  change  of  structure  has  been  obviously  going  on  for  some  time. 

This  porcellanous  material  has  little  resemblance  to  true  bone  ;  and  by 
some  it  is  spoken  of  as  an  unorganized  amorphous  secretion  of  phosphate 
of  Hme.  But  the  new  formation  is  found  to  contain  a  proportion  of 
calcareous  matters  not  much  different  from  that  of  ordinary  bone  ;  and 
more  careful  investigation  has  shewn  it  to  be  perfectly  organized — the 
only  difference  being  that  the  bony  tissue  has  become  at  that  part  per- 
fectly calcified,  requiring  maceration  in  a  dilute  mineral  acid  to  enable 
its  structural  elements  to  be  properly  shewn. 

The  symptoms  are  similar  to  those  of  the  most  usual  cause — chronic 
rheumatic  arthritis. 

Chronic  Rheumatic  Arthritis. 

This  composite  disease,  for  an  accurate  knowledge  of  which  we  are  in- 
debted to  Haygarth,  Sir  B.  Brodie,  Cruveilhier,  E.  W.  Smith,  Canton,  and 
most  of  all  to  Dr.  Adams  of  the  Richmond  Hospital,  Dublin,  may  origi- 
nate either  from  a  local  and  accidental  cause,  such  as  a  sprain  or  bruise,  or 
may  commence  spontaneously.    In  the  latter  instance,  both  the  luxurious 
class  of  the  community,  and  the  hard-worked  labourer,  especially  the 
aged  paupers  of  our  workhouses,  are  liable  to  suffer.    In  such  circum- 
stances, pre-existent  acute  rheumatism,  exposure  to  cold,  and  the  existence 
of  causes  of  general  depression,  have  been  blamed  as  its  source.  Thus 
commencing,  attended  by  rheumatic  symptoms  throughout,  tending  to 
changes  of  a  more  decided  and  advanced  kind  in  the  osseous  than  in  any 
other  texture  imphcated  during  the  progress  of  the  disease,  yielding  to 
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treatment  certainly  adapted  to  influence  the  progress  of  disease  of  the 
osseous  rather  tlian  of  the  synovial  textures,  we  are  inclined  to  conclude 
that  the  situation  we  have  chosen  for  the  consideration  of  this  complex 
disease  is  the  right  one.  In  other  words,  it  is  essentially  a  disease  of 
the  articulating  extremities  of  the  bones  entering  into  the  composition  of 


the  affected  joints,  and  the  implication  of  the  cartilaginous,  sjTiovial, 
and  fibrous  structures,  is  sympathetic  and  secondary,  corresponding  to 
what  we  have  called  the  second  ring  of  the  inflammatory  process,  and 
not  the  point  of  departure  for  this  affection. 


Fig.  155.  Alterations  in  head  and  neck  of  femur,  roughly  shewn,  in  series. 

Fig.  156.  Head  of  femur  and  acetabulum  much  altered  by  chronic  change ;  causing 
shortening  of  the  limb,  and  stiffness  of  the  joint. 

Fig.  157.  Femur  bisected  ;  head  atrophied  and  altered  ;  neck  gone  ;  the  result  of 
interstitial  absorption.    Shortening  and.  lameness  inevitably  great. 
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The  symptoms  which  characterize  the  commoncoment  of  this  disease 
are  more  or  less  severe  aching  or  gnawing  pain,  especially  severe  at  night 
and  in  the  morning,  aggravated  by  motion — more  especially  after  sitting 
or  lying  still  for  a  time,  and  accompanied  with  tenderness  on  pressui-e,  and 
more  or  less  stiffness.  Effusion  also  takes  place  into  the  joints,  usually 
in  very  moderate  quantity ;  sometimes,  however,  amounting  to  hi/drops 
aHimli.  As  the  disease  advances,  the  stiffness  may,  in  some  joints, 
amount  to  rigidity.  Sometimes  the  relaxed  ligamentous  textures,  and 
other  changes  in  the  joint,  admit  of  subluxation,  or  even  of  complete  dis- 
2)lacement.  JSTodosities  form  round  the  articulation ;  but  true  bony 
anchylosis  never  takes  place,  and  suppuration  as  a  result  is  unknown. 
Sometimes  the  bursse  in  the  neighbourhood  become  distended  with  fluid. 

The  non-traumatic  form  is  perhaps  most  frequent  in  women,  and  in 
them  usually  affects  the  joints  of  the  hands.  In  men,  again,  it  occurs 
more  frequently  in  the  hip-joints  than  elsewhere ;  but  any,  and  every 
articulation  may  be  affected,  singly  or  in  combination,  in  either  sex.  In 
examining  a  joint  such  as  the  hip,  affected  with  this  disease,  the 
capsule  of  the  articulation  will  be  found  always  to  have  undergone  con- 
siderable, sometimes  very  great  thickening — in  one  case,  mentioned  by 
Dr.  Adams  to  the  extent  of  half  an  inch.  Sometimes  bony  deposit  in 
plates  or  nodules  occurs  in  its  textures.  The  synovial  membrane  is  at 
the  same  time  thickened  and  more  vascular;  especially  its  "  tufts,"  plicse 
vasculosce,  synovial  fringes,  or  haversian  glands,  as  these  structures  have 
been  variously  denominated.  If  the  affection  is  in  its  early  stage,  more 
or  less  fluid  will  be  found  within  the  cavity  ;  and  on  opening  the  joint, 
the  Hgamentous  and  cartilaginous  textures  will  be  found  greatly  changed  : 
for  example,  the  round  ligament  of  the  hip  gone;  the  tendon  of  the  biceps 
in  the  shoulder-joint  disappeared,  or  so  altered  as  not  to  be  recognizable  ; 
the  cartilages  of  incrustation  changed  in  structufe  or  altogether  removed ; 
the  cartilaginous  rim  of  the  acetabulum  ossified ;  the  interarticular  carti- 
lages of  the  knee,  jaw^  and  sterno- clavicular  joints,  either  gone  or  partially 
ossified,  and  continuous  with  the  articulating  surfaces.  In  the  ginglymoid 
joints,  the  relaxation  of  the  ligamentous  textures,  and  the  changes  in  the 
form  of  the  articulating  surfaces  of  the  bones,  sometimes  admit  of  dislo- 
cation ;  and  in  the  shoulder-joint  either  complete  or  partial  displacement  of 
the  head  of  the  humerus  is  very  common.  In  some  cases  one  or  several 
loose  or  attached  cartilaginous,  or  even  osseous  bodies,  exist  within  the 
joints,  developed  obviously  within  the  fimbriae,  or  excrescences  into  which 
the  vascular  fringes  have  gradually  been  transformed.  These,  when  of 
considerable  size  and  chiefly  osseous,  have  been  called  aditamentary 
bones,  and  are  not  due  to  fracture  of  some  portion  of  the  articulating 
surface  as  was  originally  suggested  by  Ambrose  Pare.  The  osseous  tex- 
tures forming  the  articulating  surfaces  are  greatly  changed.  The  place 
of  the  cartilage  is  occupied  partly  by  dense  fibro-cartiltiginous  tissue,  and 
porcellanous  change.  JMarginal  deposits  of  bone,  continuous  as  a  ridge,  or 
in  tiers,  and  stalactitic  processes,  surround  the  articulating  surfaces  and 
neck  of  the  bone.  The  articulating  surfaces  appear  flattened  out,  the 
articulating  cavities  flattened  and  rendered  shallow,  while  the  texture  of 
the  bune  in  the  neighbourhood  is  hardened  and  condensed.  Besides,  in 
the  case  of  such  a  bone  as  the  femur,  its  neck  becomes  shortened  ;  the 
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head  approaching  the  trochanter,  till  at  length  it  seems  to  he  set  on 
tlicre,  without  any  intervening  neck  at  all  At  the  same  time,  the  angle 
of  insertion  is  changed  ;  the  natural  obliquity  upwards  becoming  altered 
towards  the  rectangular  position ;  and,  ultimately,  the  head  of  the  bone 
may  even  descend  to  form  an  angle  of  a  kind  precisely  opposite  to  that 
which  is  normal.  The  degree  of  shortening  may  vary,  from  half  an  inch  to 
two  or  even  three  inches ;  and  the  lameness  is  in  proportion  (Fig.  15.5). 

Practically,  the  occurrence  of  such  change  becomes  of  tlie  greatest 
importance  ;  for,  as  we  have  said,  this  important  affection  of  the  hip  is 
apt  to  occur  in  consequence  of  external  violence.  Suppose,  for 
example,  that  an  elderly  man  sustains  contusion  of  the  hip  by  a  fall, 
and  is  taken  up  lame.  Fracture  of  the  neck  of  the  femur  is  natu- 
rally suspected.  But,  on  a  very  careful  examination,  the  usual  signs 
of  this  form  of  injury  are  found  wholly  wanting ;  and  the  surgeon  is 
satisfied  that  the  case  is  one  of  mere  bruise.  Treatment  is  conducted 
accordingly.  Unaware  of  the  probability  of  such  change  in  the  rela- 
tion of  the  bead  and  neck  of  the  bone  to  the  shaft,  as  has  been  now 
described,  being  likely  to  occur,  the  surgeon  has  not  protected  himself 
by  his  prognosis  ;  and  never  thought  of  forewarning  the  patient  and  his 
friends,  that  by  the  occurrence  of  such  change  the  more  prominent 
symptoms  of  fracture  may  by  and  by  be  closely  simulated.  After  three 
or  four  weeks  of  confinement,  on  account  of  the  results  of  the  bruise — 
for,  in  the  aged,  such  time  is  not  unfrequently  required  for  disappearance 

of  the  pain  and  lameness — the  patient, 
getting  up,  attempts  to  walk  ;  and  then, 
for  the  fii'st  time,  a  shortening  of  the 
limb  is  noticed,  which  may  amount  to 
half  an  inch,  or  more.  The  surgeon  is 
surprised,  and  the  patient  is  mortified, 
perhaps  indignant ;  being  naturally  led 
to  suppose  that  his 
case  has  been  mis- 
taken, and  conse- 
quently misman- 
aged ;  that  what 
was  called  and  trea- 
ted as  a  bruise,  had 
been  after  all  a  frac- 
ture. Whereas,  had 
not  only  the  possi- 
bility but  the  pro- 
babihty  of  such 
change  been  known 
and  remembered,  all 
would  have  been 
Fig.  15S.  \:^;r^P'-''''mi!ic!ji  rightly  understood 
and  patiently  submitted  to.  The  feelings  of  the  patient  and  his  friends, 
and  the  reputation  of  the  surgeon  would  have  been  alike  saved.  Nay, 
Fig.  158.  Comparative  view  of  this  cause  of  shortening  of  the  hip. 
Fig.  159.  The  same  isolated,  and  lusected. 
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more,  let  it  be  recollected  that  tlie  change  produced  by  this  disease  has 
sometimes  been  so  great  as  to  liave  led  even  experienced  pathologists  to 
believe,  when  the  post-mortem  result  was  before  them,  that  a  fracture 
had  really  taken  place  (Cruveilhier's  Anat.  Patholog.,  liv.  ix.,  p.  10). 

Treatment  in  the  early  stage  of  this  complex  affection  should  be  both 
general  and  local — repose,  leeching,  cupping,  blistering,  the  use  of  the 
hot  douche,  and  Avarni  salt-Avater  bathing,  constituting  the  essentials 
of  the  latter.  The  constitutional  treatment  should  consist  in  the  careful 
regulation  of  diet,  a  moderate  use  of  animal  food,  avoidance  of  all  raw 
vegetables ;  while  acid  fruits,  sugar,  fermented  and  spirituous  liquors, 
should  be  strictly  forbidden.  Mercurials,  colchicum,  potash,  magnesia, 
iodine,  and  cod-liver  oil,  will  be  found  very  serviceable — pro  re  natd. 
"When  there  is  much  pain  opiates  must  be  given,  and  the  button  cautery 
will  be  found  an  important  means  for  effecting  local  counter-irritation. 
The  actual  cautery  is  not  nearly  so  useful  as  in  the  acute  affections  of  the 
articulating  ends  of  bones.  In  the  later  stage  of  the  affection,  moderate 
exercise  of  the  joint  will  prove  very  beneficial,  and  the  local  use  of  cod- 
liver  oil  in  some  cases  apparently  produces  a  salutary  effect.  For  patients 
whose  circumstances  admit  of  it,  a  residence  in  a  warm  climate,  or  a 
resort  to  the  baths  of  Bath,  Buxton,  Aix-la-Chapelle,  Wildbad,  or  "Wies- 
baden, should  be  recommended.  "With  some,  regular  shampooing,  the 
vapour-bath,  and  the  use  of  sulphur  and  guaiacum  internally,  have  been 
found  signally  serviceable. 


Destruction  of  Bone  in  Joints. 

1.  Articular  Ulcer. — This  is  connected  with  the  destruction  of  carti- 
lage just  described.  The  disorganization  may  extend  from  the  synovial 
membrane  to  the  cartilage,  and  thence  to  the  subjacent  bone.  Or  the 
bone  may  be  first  involved,  and  the  cartilage  suffer  secondarily  ;  partly 
by  death  and  exfoliation,  and  partly  by  corpuscular  formation  and  con- 
sequent disintegration.  The  loss  of  substance  may  be  more  or  less  ex- 
tensive ;  but  is  seldom  great.  The  symptoms  are  similar  to  those  of 
destruction  of  cartilage  in  its  advanced  stage.  So  is  the  treatment ;  con- 
sisting mainly  of  rest  and  counter-irritation.  According  to  the  form, 
extent,  and  progress  of  the  disease,  the  cure  will  be  by  simple  healing, 
with  or  without  porcellanous  formation  ;  or  by  anchylosis. 

2.  Articular  Caries. — This  is  the  more  intractable  and  extensive 
destruction  of  bone  ;  which  may  be  either  simple,  and  then  generally 
due  to  the  irritation  kept  up  by  the  presence  of  two  ulcerated  spicular 
osseous  surfaces  against  each  other ;  or  it  may  be  preceded  and  ac- 
companied by  scrofulous  change.  It  may  originate  in  disorganization 
of  cartilage  ;  the  exposed  bone  perhaps  being  at  first  simply  ulcerated, 
and  afterwards  degenerating  into  the  truly  carious  condition.  Or  the 
original  disease  may  be  gelatinous  degeneration  of  the  synovial  mem- 
brane ;  the  articulating  ends  of  the  bones  becoming  carious  on  esta- 
blishment of  the  suppurative  stage.  Or  the  carious  state  may  origi- 
nate m  the  cancellated  texture ;  cartilage  and  synovial  membrane  be- 
coming secondarily  involved.  And  then  there  is,  usually,  the  pre- 
cedence and  co-existence  of  a  scrofulous  ostitic  change  :  the  case  beinji 
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one  of  an  obviously  scrofulous  kind.  According  to  the  mode  of  origin, 
the  symptoms  vary;  assuming  the  type  of  one  or  other  of  the  aifections 
which  have  been  described  in  the  preceding  pages.  In  fact,  this  disease 
may  be  practically  regarded  as  the  advanced  stage  of  the  three  most  for- 
midable affections  to  which  joints  are  liable  ;  degeneration  of  the  syno- 
vial membrane,  destruction  of  cartilage,  and  suppurative  disintegration 
of  the  articulating  ends  of  the  bones — with  or  without  the  scrofulous 
cachexy. 

In  the  treatment,  three  results  may  be  looked  to  ;  as  in  ordinary 

caries.  1.  On  establishment  of  the  open 
state  of  the  joint,  disintegration  ad- 
vances rapidly ;  thereby  the  carious 
surface  may  be  wholly  destroyed,  a 
tolerably  sound  part  remaining;  aiid 
on  this  basis  a  reparative  structure 
may  be  reared,  sufficient  for  comple- 
tion of  the  cure  by  anchylosis.  2. 
Or,  the  foregoing  result  being  plainly 
hopeless — yet  the  disease  not  being 
very  extensive,  the  system  not  greatly 
depressed  by  the  hectic  cause,  and  the 
scrofulous  cachexy  either  absent  or 
but  shghtly  and  chronically  developed 
— the  ordinary  treatment  for  caries 
may  be  put  in  force.     The  diseased 
parts  may  be  exposed  by  incision,  and 
removed ;  the  cure  being  subsequently 
either  by  anchylosis,  or  by  the  esta- 
bbshment  of  false  joint,  according  to 
circumstances.    Such  an  operation  is  termed  Eesection  of  a  joint.    3 .  Or, 
neither  of  the  preceding  events  being  practicable,  and  the  frame  yielding 
visibly  under  hectic,  amputation  is  the  only  remaining  remedy;  and, 
harsh  though  it  be,  it  is  our  duty  to  avail  ourselves  of  it,  unless  when 
contra- indicated  by  the  circumstances  formerly  detailed. 

Anchylosis. 

Stiffness  of  a  joint,  as  can  be  readily  understood  from  what  has  been 
stated,  may  depend  on  various  conditions  of  the  articulation,  and  of  the 
parts  exterior.    Accordingly,  anchylosis  is  said  to  be  of  different  kinds. 

1.  Osseous  or  Complete. — This  is  the  result  of  ulceration  of  the  ojjposed 
articulating  surfaces  ;  the  osseous  texture  having  subsequently  become 
engaged  in  a  successful  effort  of  repair,  and  the  opposing  bones  become 
firmly  united  by  incorporation.  Or  the  anchylosis  may  be  in  a  great 
measure  unconnected  with  change  in  the  interior ;  depending  maiidy  on 
exuberant  ossification  on  the  external  aspect.  The  joint  becomes  im- 
movably locked  in  the  tight  embrace  of  an  outer  case  of  bone,  continu- 
ous and  incorporated  with  the  original  tissue ;  the  result  of  a  chronic 
inflammatory  process,  of  a  formative  tyjje,  and  probably  connected  with 
Fig.  160.  Articular  caries,  afl'ectiiig  the  hip-joint 
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rheumatism.  Or  both  forms  may  be  combined ;  the  anchylosis  being 
general,  and  at  every  point  complete ;  and  almost  all  traces  of  previous 
articulation  having  become  effaced. 

2.  Fibrous. — The  destroyed  cartilage  is  replaced  by  fibrous  tissue; 
and  the  opposing  surfaces  become  thus  united,  giving  rise  to  almost  com- 
plete loss  of  motion.  Frequently  this  form  of  anchylosis  passes  into  the 
preceding. 

3.  Ligamentous. — The  articular  surfaces  remain  unincorporated  at 
every  part ;  but  are  kept  in  close  union,  and  more  or  less  immovable,  by 
alteration  in  the  ligamentous  apparatus  exterior,  which  has  become  con- 
densed, rigid,  and  non-elastic. 

4.  Spunous. — In  this  form,  there  is  neither  amalgamation  of  the 
bones,  nor  much,  if  any,  structural  change  of 
the  proper  ligaments  of  the  joint.  But  plastic 
change  has  occurred  extensively,  exterior  to 
both ;  the  flexor  muscles  and  tendons  have 
become  contracted  and  rigid  ;   and,  from 


Fig.  161. 


Fig.  162. 


this  cause,  motion  is  more  or  less  impaired.  This  state  may  or  may 
not  be  conjoined  with  synovial  disease  within  the  articulation  ;  fre- 
quently it  is.  ^  Lastly  from  hysteria,  or  a  desire  to  simulate  disease,  the 
jomt  is  kept  rigidly  fixed  from  involuntary  or  voluntary  contraction  of 
the  muscles  by  which  it  is  surrounded. 

Treatment— In  every  case  of  anchylosis  the  diagnosis  of  its  true 
nature  wiU  be  much  facilitated  by  putting  the  patient  under  the  influ- 
^■nce  of  chloroform.  Then  many  a  joint,  which  previously  had  been 
lirmly  fixed,  is  violently  moved  in  every  direction,  as  the  patient  struggles 
'luring  the  administration  of  the  drug  ;  or  it  relaxes  of  its  own  accord,  as 
'  tie  patient  falls  over  asleep ;  while  others,  in  which  motion  was  appa- 
'cntly  very  limited  or  completely  checked,  wiU  be  found  much  more 
moDile  than  they  previously  seemed. 

Fig.  161.  Cure  of  morbus  coxarius  by  osseous  anchylosis. 
Fig.  162.  The  same,  bisected,  to  shew  continuity  of  texture. 
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All  cases  where  anchylosis  really  exists  should  be  warily  interfered 
with.  It  is  a  cure  certainly  imperfect;  yet  both  a  saving  of  the  part, 
and  a  cessation  of  morbid  j)rogress  ;  and  may  be  regarded  as  a  compro- 
mise between  health  and  disease — tlie  ra.sh  infringement  of  which  is  apt 
to  be  visited  by  untoward  consequences.  The  true  form  is  plainly  not 
to  bo  broken  up,  either  by  gentle  or  by  violent  means.  Tlie  latter  have 
been  made  trial  of,  with  a  result  truly  deplorable.  The  only  means  of 
treatment  available  is  either  excision  of  the  articulating  ends  of  the  bone, 
or  a  resort,  as  formerly  noticed,  to  section  exterior  to  the  obliterated 
joint,  and  formation  of  a  false  joint  there  ;  an  operation  which  has 
been  successfully  applied  to  the  hip  and  knee-joints,  but  in  regard  to 
the  expediency  of  which  we  desiderate  a  larger  experience.* 

Fortunately,  the  true  form  of  anchylosis  is  that  which  most  rarely 
occurs.  A  joint  may  seem  to  be  rigidly  immovable  by  ossification,  yet 
may  be  altogether  free  from  that  form  of  structural  change,  and  quite 
capable  of  a  resumed  though  diminished  function ;  being,  in  truth,  an 
example  of  one  of  the  other  forms  of  the  affection.  All  of  these  admit  of 
cure.  In  many  cases,  function  may  be  wholly  restored ;  in  others,  the 
restoration  is  never  complete.  In  no  case  should  it  be  attempted,  tiU 
all  active  disease  has  wholly  subsided  within  the  joint ;  and  even  then, 
the  process  of  cure  should  be  warily  and  gradually  conducted,  lest  re- 
accession  of  disease  ensue.  The  means  of  restoration  are  : — 1.  Passive  mo- 
tion, frequently  employed,  with  all  gentleness,  and  always  regulated  by 
the  sensations  of  the  patient ;  friction,  with  embrocations  of  a  stimulant 
nature,  especially  over  the  extensor  muscles  ;  local  steam  bath  ;  sham- 
pooing ;  and,  if  need  be,  division,  by  subcutaneous  section,  of  the  rigid 
flexor  tendons.  Splints,  bandaging,  and  other  mechanical  means,  are 
also  often  of  service,  in  restoring  normal  position  of  the  joint ;  not  sud- 
denly, but  slowly,  and  with  much  caution.  And  this  aid  is  especially 
necessary  in  those  cases,  by  no  means  few,  in  which  there  is  not  merely 
flexion  of  the  joint  to  be  undone,  but  rotation  also.  Thus,  in  the  knee, 
as  already  stated,  flexion  is  seldom  great,  without  rotation  outwards  of 
the  head  of  the  tibia ;  and  unless  this  be  rectified — as  can  only  be  done 
by  mechanical  means — the  cure  is  obviously  incomplete.  When  teno- 
tomy has  been  employed,  the  restorative  measures  by  friction,  motion, 
and  machinery,  are  prudently  delayed  until  the  punctures  have  fairly 
healed,  otherwise  suppuration  might  be  readily  induced.  II.  The  patient 
having  been  placed  fully  under  the  influence  of  chloroform,  and  tenotomy 
premised  if  need  be,  the  anchylosis  is  broken  up  by  forci])le  flexion  and 
extension  of  the  limb,  the  after  treatment  of  the  articulation  being  that 
just  detailed. 

True  anchylosis,  in  which  ordinary  remedial  means  are  hopeless,  may 
be  known — when,  in  addition  to  absolute  immobility  of  the  joint,  even 
imder  considerable  force,  the  patient  being  chloroformed,  the  flexor 

*  The  operation  alluded  to  has  been  performed  three  times  upon  the  hip,  and  nine 
times  upon  the  knee,  in  America.  In  one  case  a  fatal  result  occurred.  Obviously  the 
proceeding  is  by  no  means  devoid  of  danger  ;  and  the  circumstances  of  a  case  would 
require  to  be  well  considered,  as  well  as  urgent,  ere  such  heroic  practice  be  determined 
on.  For  details,  see  a  copious  note  by  the  learned  editor,  Dr.  Sargent,  in  the  Ameri- 
can edition  of  this  work,  Philadelphia,  1852. 
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muscles  and  tendons  are  hard,  rigid,  and  at  no  time,  and  under  no  cir- 
cumstance, shew  the  shghtest  variation  of  condition. 

The  propriety  of  attention  to  position  in  the  joint  may  be  hero  again 
urf  ed,  in  those  cases  in  whicli  the  occurrence  of  complete  and  irremedi- 
able anchylosis  is  expected,  in  order  that  the  rigid  member  may  possess 
its  maximum  of  usefulness ;  while  the  satisfactory  results  attending  upon 
excision  of  the  elbow  should  determine  our  choice  of  resorting  at  an  early 
period  to  this  operation,  rather  than  to  continue  treatment  which  can 
ordj  terminate  in  anchylosis  as  its  best  result. 

Resection  or  Excision  of  J oints. 

Articular  caries  is  the  disease  which  demands  this  operation.  The 
ioints  most  suited  to  its  performance  are  the  elbow  and  shoulder.  In 
^ome  forms  of  external  injury,  as  will  afterwards  be  seen,  removal  of  the 
Liead  of  the  femur  is  far  from  being  an  unwarrantable  proceeding ;  and 
there  are  also  some  rare  cases  of  morbus  coxarius,  in  wliich  recourse  to 
fesection  is  by  no  means  unreasonable.  The  knee,  too,  has  been  resected 
for  disease,  with  varying  success.  But  upon  the  whole  these  last  named 
loiats,  as  well  as  those  of  the  wrist  and  ankle,  must  hold  a  subordinate 
)lace  as  to  suitableness  for  the  operation. 

Eesection  of  joints  was  first  proposed  and  practised,  in  the  end  of 
(ast  century,  by  Mr.  White  of  Manchester,  Mr.  Park  of  Liverpool,  and 
\L  Moreau  of  Paris.  For  a  time  it  fell  into  desuetude.  But  in  the 
oeginning  of  the  present  century  it  was  revived  by  various  surgeons ; 
l-mong  whom  Eoux,  Hey,  and  Crampton,  may  be  mentioned.  And  from 
^Ir.  Syme  it  has  received  such  especial  impetus,  as  to  place  it  secure 
^mong  the  regular  operations  of  surgery  j  and  those  of  the  better  class 
|ioo — Conservative. 

I     By  free  incision,  the  joint  is  reached  ;  and  by  cautious  dissection,  the 
Jiseased  parts  are  exposed  to  their  full  extent.    Then,  by  the  saw,  cut- 
ting phers,  or  both,  not  only  the  carious  surface  is  removed,  but  also  the 
ioft,  spongy,  impotent,  and  softened  texture  beyond.    The  cutting 
fliers  are  very  useful  in  opening  up  the  joint ;  but  for  the  final  section 
f  the  bone  the  saw  is  always  to  be  preferred,  leaving  no  bruise  behind. 
)uring  the  dissection  for  full  exposure  of  the  diseased  parts,  the  knife's 
dge  is  carried  in  close  proximity  to  the  bone ;  so  as  to  avoid  un- 
necessary injury  to  the  soft  parts,  especially  the  arterial  and  nervous 
runks. 

The  soft  parts  may  be  very  much  altered  in  structure ;  dense,  pale, 
<nd  swoln  ;  and  the  bone  external  to  the  articulation  may  be  spicular  and 
Italactitic ;  yet  experience  tells  us  that  it  is  unnecessary  to  remove  any 
portion  of  them.  On  re-adjustment  of  the  wound,  fresh  and  more  vigor- 
ous suppuration  is  established  ;  and  the  altered  tissues  change,  ultimately 
;oramg  to  form  healthy  granulations,  and  otherwise  contributing  to  com- 
netion  of  the  cure. 

Adhesion  of  the  wound  is  not  to  be  expected ;  and  treatment  is 
I  reeled  accordingly,  so  as  to  secure  a  free  drain  for  blood,  serum,  and 
i-^;  results  of  suppuration  afterwards.    The  greater  part  of  the  surface 

ne  incision  may,  however,  adhere  at  once ;  and  in  some  joints,  accord- 
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ing  to  the  method  practised  for  their  excision,  the  success  of  the  opera- 
tion is  greatly  dependent  upon  tlie  occurrence  of  this  result.  "When 
suppuration  becomes  fairly  established,  and  tlireatens  to  prove  excessive 
means  may  be  taken  for  its  abatement.    Then,  the  reparative  stage  hav- 
ing fairly  commenced,  by  occasional  passive  motion  the  construction  of  ; 
a  false  joint  is  favoured  :  experience  having  shewn  that  motion,  duly  ■ 
employed,  is  not  only  capable  of  inducing  the  formation  of  a  very  usefiU 
hinge — at  first  flexible  and  weak,  but  gradually  becoming  firmer  and  of  i 
greater  power — but  also,  if  a  sufficiency  of  diseased  bone  has  been  i 
removed,  and  the  patient  is  healthy,  that  there  is  no  risk  of  re-  • 
inducing  disease,  by  inflammatory  accession  and  its  results.    In  the  case  < 
of  the  knee-joint,  however,  when  anchylosis  is  desired,  as  obviously  mr 
consistent  with  usefulness  of  the  limb,  from  the  very  first  our  treatment 
by  means  of  appropriate  splints  and  apparatus  is  adapted  to  secure  as 
complete  immobility  as  possible. 

Mr.  Syme,  to  whom  the  profession  is  much  indebted  for  his  success-  -  i 
ful  exertions  in  this  department  of  operative  surgery,  thus  describes  the;  | 
condition  of  the  limb,  when  a  fortunate  issue  has  ensued  : — "  It  has  been  j 
proved  by  numerous  facts,  that  while  the  joints  beyond  the  disease  remain  'j 
as  useful  as  ever,  the  one  which  has  undergone  the  operation  regains  such  I 
a  degree  of  mobility  and  subjection  to  the  action  of  its  muscles,  as  some- 
times to  render  it  hardly  distinguishable  from  a  sound  one,  and  in  general  >, 
prevents  it  from  at  all  impeding  the  use  of  the  arm  by  its  stiff'ue?'!,  ' 
There  is  no  new  joint,  strictly  speaking,  formed ;  but  a  strong  fibrt 
substance  unites  the  extremities  of  the  bones,  and  by  its  flexibihty  alloAv- 
them  to  move  within  proper  bounds ;  while  the  muscles  cut  across  in  the 
operation  obtain  new  attachments,  so  as  to  perform  their  usual  office." 

In  determining  on  the  operation  of  resection,  it  should  invariably  ; 
well  considered  whether  there  be  a  fair  prospect  of  an  issue  in  al 
respects  prosperous  ;  and  but  little  chance  of  amputation  being  ultimate 
demanded,  by  re-induction  of  the  disease,  probably  of  an  aggravated  ai 
acute  form.    Otherwise,  it  were  better  at  once  to  have  recourse  to  ti 
latter  operation.    A  worn  system,  originally  by  no  means  strong,  ma 
have  power  enough  to  bear  up  under  either  resection  or  amputation  ;  aiv 
yet  may  be  certain  to  give  way  under  a  combination  of  the  two.    1.  Tli 
patient's  age  is  an  important  point.    For  resection,  he  should  be  neitht 
very  young  nor  very  old.    If  very  young,  the  section  of  the  bone  mad 
through  the  end  of  the  shaft  effects  removal  of  the  epiphysis,  thi 
precluding  to  a  great  extent  the  further  growth  of  the  limb,  and  det> 
mining,  especially  in  the  lower  extremity,  its  ultimate  uselessn(- 
Besides,  scrofula  is  likely  to  be  much  concerned  in  the  disease- 
not  of  a  quiet  but  of  an  acute  kind,  and  as  it  were  restlessly  acti^ 
In  the  old,  there  may  be  want  of  restorative  energy  in  the  wouii 
The  most  favourable  cases  are  those  which  occur  during  adolescent  ' 
when  the  elasticity  and  vigour  of  youth  are  on  our  side ;  and  wlu- 
consequently,  special  success  may  be  expected.    2.  The  system  slioii 
not  be  much  exhausted ;  otherwise  re-induction  of  disease  is  favoun 
by  want  of  power   both   locally  and  generally.     Besides,  it  n 
happen  that  suppuration  in  the  wound  proves  excessive,  uuaccoi 
panied  by  efficient  effort  at  repair;  and,  in  consequence,  removal 
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;he  hectic  cause  by  amputation  may  be  demanded.  The  certainty  of 
iuppuration,  profuse  and  perhaps  protracted,  and  the  chance  of  amputa- 
;ion  following  thereon,  should  never  be  omitted  in  our  prognostic  calcu- 
ations.  3.  By  careful  examination  with  the  probe,  and  by  manipulation, 
,ve  should  be  satisfied  that  the  disease  is  of  no  great  extent  beyond  the 
nere  articular  extremities.  For  it  is  plain  that  the  removal  of  several 
nches  of  each  bone — and  unless  all  the  diseased  part  be  thoroughly 
aken  away,  the  operation  had  better  not  be  attempted — cannot  be 
txpected  to  be  followed  by  even  an  approach  to  cure  in  any  way  satis- 
actory ;  and  ought  to  be  superseded  by  the  then  not  more  harsh  pro- 
;edure  of  amputation.  Eegarding  extensive  involvement  of  the  soft 
)arts,  we  need  be  less  anxious  ;  they  being  capable  of  recovery  under 
pparently  very  adverse  circumstances,  as  already  stated.  4.  The  opera- 
ion  is  not  to  be  undertaken  during  inflammatory  activity,  either  of  the 
oft  parts  or  of  the  hard.  If  such  exist,  it  must  first  be  subdued  by  the 
trdinary  means.  5.  The  more  intense  the  development  of  the  scrofulous 
liathesis,  the  more  unfavourable  the  case  for  resection ;  and  vice  versa. 
).  The  successful  results  of  excision,  it  must  be  borne  in  mind,  and  the 
mall  fatality  which  attends  upon  it,  will  justify  a  resort  to  it  at  a  much 
arher  period  of  the  disease,  especially  in  the  elbow-joint,  than  would 
lave  rendered  amputation  necessary  in  former  times. 


Loose  Bodies  in  Joints. 

Loose  substances,  usually  of  an  irregularly  oval  form,  are  sometimes 
ound  floating  within  joints  ;  and  the  one  most  liable  to  this  afl'ection  is 
he  knee.  They  are  commonly  termed  cartilages ;  but  they  vary  in 
tructure  and  consistence.  Sometimes  they  are  of  almost  calcareous  or 
isseous  density ;  sometimes  they  are 
oft  and  fatty ;  most  frequently  they 
lonsist  of  fibrous  tissue,  containing 
acre  or  less  of  cartilage  —  shewing 
a  section  the  appearance  which  is 
isually  termed  fibro  -  cartilaginous, 
'hey  vary  in  size  from  a  pea  to  a 
)rune ;  the  average  dimensions  are 
hose  of  a  flattened  middle-sized  bean. 
^6  surface  is  generally  smooth ;  but 
ometitnes  broken  by  slight  nodo- 
ities.  Most  frequently  they  occur 
;ingly  ^  and  seldom  more  than  two  or  three  are  found  in  any  one  joint. 
Sometimes  they  are  not,  strictly  speaking,  loose,  but  attached  by  a  deli- 
ate,  sometimes  thread-like,  neck  to  the  capsule  of  the  joint. 

These  bodies  have  been  supposed  to  be  formed  in  various  ways. 
By  external  growth.  A  plastic  formation  takes  place  externally  to 
he  synovial  membrane ;  and  as  it  enlarges,  that  membrane  is  pushed 
f  tT'-^°™^"°  a  close  envelope.  The  little  mass  projects  into  the  cavity 
«  the  jomt,  and  is  not  unlikely  to  assume  a  pedunculated  character.  On 

orl^^'  ^^c^^^i^a  of  humerus  ;  shewing  formation  and  connexion  of  loose  carti- 
aginous  bodies. 


Fig.  163. 
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a  sudden  movement,  the  peduncle  may  be  severed ;  and  tlie  extraneous 
substance  is  thrown  loose  into  the  joint.  2.  More  probably,  by  internal 
formation,  in  the  substance  of  the  synovial  membrane.  A  change  takes 
place  in  the  nutrition  of  the  plicae  vasculosas,  as  in  the  "  fimbriated " 
condition  formerly  described  ;  the  formation  not  occurring  in  the 
whole  range  of  the  plicce  vasculosce,  but  in  individual  fimbriae.  And 
it  is  not  difficult  to  imagine  how  one  such  formation,  at  first  attached, 
may  become  separate,  and  float  loose  within  the  cavity.  3.  By  limited 
hypertrophy  of  the  original  cartilage.  Joints — especially  those  of  the 
elbow  and  knee — are  not  unfrequently  found  in  museums,  with  irregular 
enlargement  of  their  cartilage,  and  also  of  the  subjacent  bone,  at  the 
outer  rim  of  the  cartilaginous  surface.  Part  of  these  excrescences  may 
point  towards  the  joint,  shewing  more  or  less  of  the  pedunculated  form ; 
and  portions  may  be  found  within  the  joint,  some  quite  loose,  and  others 
yet  adherent.  Such  preparations  sufficiently  indicate  the  abnormal  pro- 
cess which  may  prove  one  of  the  modes  of  origin  to  loose  articular 
bodies.  It  should  also  be  observed,  however,  that  such  enlargement  is 
not  mere  hypertrophy  of  the  original  cartilage.  The  texture  is  changed, 
becoming  more  dense  and  fibrous ;  and  it  is  a  portion  of  this  altered 
tissue  which  is  projected  and  detached.  A  strong  argument  against 
fracture  of  either  normal  or  altered  cartilage  being  the  source  of  such 
bodies,  is  that  they  present  an  uniform,  oval,  smooth,  unbroken  surface  : 
that  they  occur  frequently  where  no  injury  of  the  joint  has  occurred 
and  that  they  are  met  with  in  the  same  articulation,  at  times,  both  in 
the  attached  and  non-attached  form,  obviously  both  due  to  the  saxm 
source — viz.,  the  synovial  fimbriae. 

However  occasioned,  the  symptoms  are,  in  general,  sufficiently  dis- 
tinct. At  times  there  is  no  uneasiness  ;  the  foreign  body  remaining  in : 
part  of  the  joint  removed  from  the  play  of  the  bones.  Suddenly,  ho'n-- 
ever,  it  may  become  dislodged  from  this  retreat ;  and,  coming  between 
the  ends  of  the  bones,  on  an  instant  the  most  excruciating  pain  is 
endured ;  the  limb  is  rendered  rigid,  and  motion  arrested,  as  if  by  a 
spell ;  and  the  distressing  symptoms  are  not  relieved,  until,  by  gentl' 
flexion  and  manipulation,  the  intruding  substance  has  been  again  places 
in  an  unofiending  position.  Such  occurrences,  by  frequent  repetition, 
are  themselves  a  source  of  much  inconvenience  and  discomfort;  am!, 
besides,  they  are  not  unlikely  to  prove  the  means  of  lighting  up  ari 
inflammatory  process,  whereby  the  most  serious  consequences  may  ensue 
Accordingly,  in  such  cases  more  or  less  dropsical  effusion  will  be  foiunl 
to  coexist  with  the  loose  body  in  the  joint, — sometimes  indeed  so  consi- 
derable as,  during  its  existence,  to  conceal  the  presence  of  the  cartilaginous 
nodule.  It  becomes  an  object  of  some  importance,  therefore,  either  to 
palHate  the  evils  ;  or,  by  removal  of  their  cause,  to  dispel  them  altogether. 

Treatment. — When  inconvenience  is  not  much  complained  of — only 
occasional,  then  not  very  severe,  and  remedied  Avith  tolerable  facility 
treatment  should  be  but  palhative.  For,  under  such  circumstances, 
operation  is  scarcely  warranted ;  and  pxmcture  of  such  an  important 
articulation  as  the  knee,  the  most  common  site  of  these  bodies,  is  never 
wholly  free  from  risk,  however  skilfully  and  carefully  conducted. 
Furthermore,  experience  has  fully  proved  that  any  operation,  needlessl^ 
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thouf^li  well  performed,  lias  an  especial  tendency  towards  an  nnfavour- 
)le  issue.  An  elastic  bandage,  or  tightly  fitting  knee-cap,  is  applied, 
id  constantly  worn ;  with  the  view  of  restricting  the  body  within  its 
,vn  domain — where  it  proves  inoffensive.  Should  it,  at  any  time,  never- 
iieless  escape  and  become  jammed  between  the  head  of  the  tibia  and 
bndyles  of  the  femur,  it  is  to  be  instantly  replaced,  and  the  apparatus 
^sumed  as  before  ;  and  recumbency  is  advisable,  for  a  few  hours  after- 
lards,  in  order  that  local  excitement  may  wholly  pass  away. 
!  Not  unfrequently,  however,  palliation  fails.  The  patient's  life  is 
indered  miserable,  and  himself  unfit  for  active  occupation  ;  also,  organic 
isease  may  be  threatened,  by  the  oft-repeated  local  excitement  accom- 
fiiiied  with  serous  effusion.  In  such  cases,  the  patient  may  urgently 
^mand  removal  of  the  offending  substance  by  operation ;  and,  fortu- 
^tely  his  request  may  now-a-days  be  agreed  to,  with  a  fair  prospect  of 
iiccess.  The  subcutaneous  and  valvular  mode  of  puncture  is  adopted ; 
jie  adaptation  of  which  method  of  treatment,  to  such  cases,  was  resorted 
^,  independently  of  each  other,  in  our  own  country  and  in  France,  by 
{essrs.  Syme  and  Goyrand. 

In  the  first  place,  the  patient  is  to  be  prepared  for  the  operation, 
(or  a  day  or  two,  the  limb  is  to  be  disused ;  so  that  previous  excitement 
lay  have  thoroughly  subsided,  and  all  fl.uid  in  the  joint  become  ab- 
prhed.    Low  diet  is  enjoined,  the  primas  vise  are  gently  yet  efficiently 
leared,  and  general  secretion  is  seen  to  be  in  a  satisfactory  state  ;  so  that 
liere  may  be  no  predisposition  to  iniiammatory  excess,  and  no  necessity 
|ir  disturbing  the  patient  for  some  days  after  the  operation.    Then  the 
freign  body,  having  been  made  superficial,  is  pushed  to  the  extreme 
^rge  of  the  synovial  pouch — either  on  the  inside  or  on  the  outside 
;  the  patella,  as  may  be  most  convenient ;  and  there  it  is  retained 
Isedly,  by  the  fingers  of  an  assistant.    A  tenotomy  knife,  or  thin  and 
^n'ow  bistoury,  of  fine  edge,  is  passed  in  an  oblique  direction  beneath 
jie  skin ;  and  an  incision  is  first  made  parallel  to  the  skin  and  capsule 
f  the  joint,  so  as  to  form  a  cavity  for  the  cartilage  to  occupy  when  ex- 
jiuded  from  the  joint.    This  should  be  a  little  larger  than  the  outline  of 
e  cartilage.    Another  incision  is  then  made  through  the  tense  synovial 
embrane ;  pressing  the  knife's  edge  very  firmly  on  the  cartilage,  so  as 
make  as  sure  as  possible  of  the  wound  being  in  all  its  extent  complete 
no  fibre  left  undivided.    The  instrument  is  then  withdrawn  slowly 
d  cautiously,  the  finger  gently  yet  firmly  following  and  consolidating  its 
ack    A  few  drops  of  blood  escape,  but  not  a  particle  of  synovia ;  and  no 
lu-  has  obtained  admission,  even  to  the  areolar  tissue.   The  integumental 
ound  is  immediately  and  carefully  occluded,  by  plaster  or  collodion. 
I    The  foreign  body  is  then  pressed  through  the  aperture  in  the  syno- 
lal  capsule  ;  which  aperture,  as  has  just  been  stated,  is  made  sufficiently 
■ee  to  admit  of  this  being  accompHshed  without  force  or  difficulty.  At 
sast  such  is  the  indication.    Eut,  truth  to  tell,  this  is  the  difficulty  of 
fie  case.   With  all  care  the  wound  is  sometimes  imperfect  or  insufficient, 
jnd  through  it  the  cartilage  will  not  be  coaxed  readily,  if  at  all.  When 
jnce  It  18  lodged,  by  gentle  pressure  of  the  fingers,  in  the  areolar  tissue, 
jxtenor  to  the  capsule,  where  the  pouch  has  been  })repared  to  receive  it, 
^nere  it  is  permitted  to  remain.   Not  permanently,  however,  as  has  been 
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proposed.  Otherwise,  acting  as  a  foreign  body,  an  inflammatory  process 
may  be  excited,  suppuration  may  occur,  and  extension  to  the  synovial 
membrane  take  place ;  the  very  result  to  the  avoidance  of  which  all  our 
pains  had  been  directed.  For  two  or  three  days,  therefore,  it  is  suffered 
to  remain  in  its  new  locality,  undisturbed ;  the  most  careful  prophylactic 
treatment  being  meanwhile  employed,  both  generally  and  locally,  so  as 
to  avert  undue  excitement.  By  that  time,  the  synovial  wound  will  liave 
closed  by  adhesion  ;  and  both  tracks — that  of  puncture,  as  well  as  that 
of  extrusion — will  have  been  consolidated.  Then,  the  body  having  been  i. 
fixed  as  before,  a  direct  incision  is  made  upon  it,  through  the  skin ;  not 
more  free  than  is  sufficient  for  its  ready  removal.  After  it  has  been 
lifted  out,  the  superficial  and  slight  wound  is  accurately  brought  together; 
and,  in  all  probability,  it  unites  by  adhesion.  I 

For  some  time  after  the  operation,  the  limb  is  kept  rigidly  immov- 
able, yet  comfortably  placed ;  splints  being  employed,  if  necessary,  in  ; 
addition  to  well-adjusted  pillows ;  and  the  most  strict  antiphlogistic  | 
regimen  is  enjoined.     Cold  is  applied  to  the  part — by  evaporatiDpf 
lotions,  or  by  simple  water-dressing ;  and  all  bandaging,  compress< 
pledgets,  and  multiplicity  of  plasters  are  to  be  avoided,  as  being  hkely  j 
to  engender  what  we  most  seek  to  avert. 

The  operation,  as  we  would  advise  it,  is  thus  seen  to  consist  of  dis- 
tinct parts.    1.  The  prophylactic  preparation ;  occupying  not  less  than 
several  days.    2.  The  oblique  valvular  puncture  and  preparation  of  a  | 
cul  de  sac  ;  carefully  avoiding  the  entrance  of  atmospheric  air,  even  into 
the  superficial  areolar  tissue.    3.  Extrusion  of  the  loose  body  into  the  i 
tissues  external  to  the  joint ;  and  lodgment  of  it,  subcutaneously,  as  far  i 
as  possible  from  the  synovial  wound.    The  second  and  third  parts  of  the,  i 
procedure  are  accomplished  at  once,  in  immediate  succession ;  and  then  ' 
two  or  three  days,  not  more,  are  allowed  to  elapse  with  a  view  to  con- 
solidation of  the  wounds.    4.  By  a  direct  incision,  the  ofi'ending  sub-  j 
stance  is  finally  removed  from  its  temporary  abode.  1 

By  another  mode,  a  cure  has  been  attempted.    Where  a  patient  ' 
averse  to  cutting  instruments  has  been  much  annoyed  by  the  disorder  in 
question — and  where  other  circumstances  have  existed,  rendering  the 
propriety  of  even,  subcutaneous  incision  questionable— -an  attempt  has 
been  made  to  secure  the  foreign  body  in  a  safe  part  of  the  joint,  by 
transfixion.    The  same  preparatory  treatment  having  been  employed,  and  . 
the  cartilage  having  been  similarly  held,  in  a  favourable  locality,  a  hare-  j 
lip  pin,  or  finer  needle,  is  passed  through  the  capsule  of  the  joint,  so  as 
to  entangle  the  surface  of  the  body  in  its  hold  ;  or,  should  the  consistence 
of  this  prove  not  great,  it  may  even  be  completely  transfixed.    A  few 
turns  of  a  thread  then  suffices  to  keep  the  needle  in  its  place.    Aftei  : ; 
some  days,  it  is  gently  withdrawn  ;  and  rest,  with  antiphlogistic  regimen  ' 
is  strictly  maintained.    Sufficient  plastic  product  is  expected  along  tli 
track  of  the  needle,  that  thereby  the  previously  movable  substance  nia;  j 
be  incorporated  with  the  parts,  and  become  permanently  resident  wher  | 
its  presence  can  produce  little  or  no  inconvenience. 

My  own  experience  of  this  mode  of  treatment,  however,  is  unfovon' 
able.  The  difficulties  are,  1,  in  making  sure  of  the  transfixion  of  tl 
cartilage,  which,  in  virtue  of  its  lubricity,  is  very  apt  to  elude  the  needle 
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joint :  2,  the  uncertainty  of  obtaining  enough  plastic  change,  to  ensure 
jonsolidation  at  the  transfixed  part :  3,  an  equal  uncertainty  in  avoiding 
;n.flamniatory  excess,  whereby  formidable  synovitis  may  be  induced.  I 
lave  abtmdoned  the  practice. 

Mr.  Syme  has  recommended  the  fixing  of  the  foreign  body  by  means 
)f  a  simple  subcutaneous  incision  of  the  capsule  over  it ;  retaining  the 
;artilage,  by  means  of  pads  of  lint  and  a  bandage,  till  united,  in  the  lips 
)f  the  incision  ;  and  then  within  a  few  days  applying  a  blister  to  the  skin 
it  that  part,  to  excite  further  plastic  change,  followed  by  absorptive 
removal  of  the  body. 

As  already  stated,  no  operation  is  expedient  unless  in  troublesome 
jases,  and  with  much  precaution.  For  experience  has  shewn  that  even 
;he  modern  operative  procedure  is  not  free  from  risk. 


Tlie  Inflammatory  Process  in  tlie  Exterior  of  Joints. 

This  may  be  of  the  simple  and  ordinary  kind ;  and  then  prone  to 
suppuration.  Or  it  may  be  of  an  obviously  rheumatic  character ; 
;endiag  rather  to  chronic  change  of  structure. 

1.  SimiJle. — The  inflammatory  process,  occurring  in  the  parts  im- 
mediately exterior  to  a  joint,  unconnected  with  any  peculiar  condition 

of  system,  is  usually  acute ;  and  tends  towards 
the  suppurative  crisis.  It  may  be  the  conse- 
quence of  external  injury ;  or  it  may  be  but  a 
part  of  some  more  extensive  disorder — as  ery- 
sipelas. Or  the  affection  may  be  idiopathic  and 
chronic  in  its  nature ;  causing  at  first  plastic 
formation  with  hard  swelling  and  stiffness  of 
the  joint,  dull  and  indolent ;  and,  after  months 
passed  in  this  type,  then  advancing  to  suppura- 
tion. However  occasioned,  suppuration  follows 
the  usual  course  ;  and  the  matter  seeks  the  sur- 
face. If  opposed  in  that  direction^as  it  is 
certain  to  be,  if  originating  among,  and  not 
exterior  to  the  fibrous  tissues — it  cannot  but 
extend  also  both  laterally  and  in  depth ;  so  ob- 
viously and  imminently  endangering  the  articu- 
lation. If  purulent  irruption  take  place  there,  it 
will  be  hard  to  prevent  immediate  invasion  of 
such  inflammatory  change  as  shall  result  in  the 
destruction  of  all  the  component  textures,  as 
well  as  in  the  establishment  of  the  most  violent 
and  alarming  constitutional  disturbance. 

Treatment,  therefore,  must  be  early,  and  actively  antiphlogistic  ;  in 
order  to  arrest  the  inflammatory  process,  if  possible,  ere  the  suppurative 
crisis  shall  have  been  attained.  When  this  has  occurred,  an  incision  can 
scarcely  be  made  too  early  ;  free  and  dependent. 

2.  Rheumatic. — When  acute,  this  is  usually  merged  in  a  deeper  and 

Fig.  164.  Clironic  ostitis ;  serious  structural  change  on  the  extei-ior  of  the  affected 
The  result  of  chronic  rheumatism. 
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more  important  affection.  Originating  exteriorly  to  the  joint,  this 
sooner  or  Liter  is  involved — usually  at  a  very  early  period  ;  and  the 
case  may  then  be  considered  as  one  truly  of  rheumatic  synovitis.  But 
the  chronic  form  very  often  is  not  only  originally,  but  permanently 
wholly  exterior  to  the  articulation.  Or,  if  the  latter  do  sympathize,  it  ig 
only  in  a  very  minor  degree ;  not  greater  sympathy  than  the  exterior 
often  shews  in  the  less  serious  inflammatory  affections  of  the  joint.  The 
inflammatory  process  is  ordinarily  of  a  low  grade,  as  well  as  chronic  in 
its  nature  ;  situated  in  the  periosteal  investment  of  the  articulating 
extremities  of  the  bones,  in  the  fibrous  tissues  exterior  to  the  joint,  or  in 
both.  The  progress,  results,  and  treatment  of  this  affection  have  already 
been  considered. 

Tophi. — These  are  concretions  connected  with  the  extreme  joints, 
more  particularly  of  the  fingers ;  sometimes  within  the  articulation,  more 
frequently  exterior  to  it — at  least  in  the  first  instance  ;  and  are  coin- 
posed  of  the  urate  of  soda.    They  are  undoubtedly  connected  with,  and 
probably  owe  their  origin  to  the  gouty  diathesis.    They  may  remain  in 
an  inactive  state,  either  stationary  or  gradually  enlarging,  for  a  long 
period.    Or  imperfect  suppuration  may  occur  on  the  surface  ;  opening 
the  skin,  and  disclosing  the  concrete  matter  slo^v^ly  disintegrating,  and 
crumbling  tardily  away  with  thin  puriform  discharge.    And  this  may 
be  accompanied  with  some  pain,  and  with  redness  and  swelling  of  the  ■ 
surrounding  integument.     Or  chronic  and  imperfect  suppuration  and 
softening  may  pervade  the  whole  mass,  instead  of  being  limited  to  the 
surface.    This  however  is  a  comparatively  harmless  event ;  seeing  that  . 
the  proper  texture  of  the  joint  has  been  previously  annihilated,  by  ■ 
gradual  structural  change — antecedent  to  the  peculiar  deposit,  or  at  least  i 
co-existent  with  it.    What  was  the  joint  may  be  opened  into ;  but  the  cir-  - 
cumstance  will  not  be  marked  by  any  of  these  serious  consequences  which 
would  be  certain  to  accrue,  did  any  part  of  the  synovial  apparatus  ? 
remain.  ; 

Such  concretions,  when  fairly  formed,  are  plainly  but  little  amenable  pJ 
to  local  treatment.  The  great  object  is  to  prevent  their  formation )  by  rj 
constitutional  management  directed  against  their  cause. 

Neuralgia  of  Joints. 

Examples  of  local  irritation  in  joints  are  not  unfrequent ;  in  which  I 
the  inflammatory  process  is  almost  wholly  in  abeyance.  The  prominent  ji 
characteristic  is  pain ;  unaccompanied  by  swelHng,  or  other  indication  ■ 
of  structural  change.  The  affection  may  be  primary ;  constituting  a  j 
disease  per  se.  Or  it  may  be  secondary  ;  merely  a  symptom  of  an  earlier 
and  more  grave  disorder.  In  the  Icnee,  for  example,  we  may  have  ner-  * 
vous  pain,  either  as  a  symptom  of  morbus  coxarius,  or  a  truly  neuralgic  * 
affection  of  that  part  independent  of  disease  elsewhere.  Although,  i 
indeed,  the  last  observation  must  be  made  with  some  reservation ;  inas- « 
much  as  there  are  found  but  few  cases  of  neuralgia,  in  that  or  any  other  j 
joint,  which  are  not  more  or  less  connected  with  a  perverted  state  as  to  > 
structure,  function,  or  both,  in  some  of  the  internal  organs. 

Neuralgic  affection  of  the  joints  is  characterised  by  a  class  of  synip-  f 
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toms  sufficiently  distinct;  a  circumstance  of  much  importance,  seeing 
that  the  appropriate  treatment  is  very  cliiferent  from  that  which  is  de- 
manded for  structural  change.  Pain  has  the  ordinary  character  of  the 
nervous ;  remittent,  intermittent,  not  slowly  and  steadily  increasing,  not 
constant,  not  increased  hy  pressure,  and  not  limited  to  one  part,  hut  dif- 
fused over  the  whole  of  a  wide  extent  of  surface.  The  patient's  mind 
may  he  diverted  from  the  uneasiness,  hy  conversation,  or  otherwise  en- 
gaging the  attention ;  and  while  the  mind  is  so  occupied  the  pain  is 
really  ahsent.  There  is  no  swelling.  At  least,  if  there  he,  it  is  hut 
trivial  in  all  respects  ;  a  mere  puffiness,  hy  csdema  of  the  surface ;  not 
at  all  resemhling  what  follows  inflammatory  change  in  any  of  the  tex- 
tures of  the  joint.  Motion  is  well  home — especially  when  unohserved  ; 
and  so  is  manipulation,  even  rude  ;  the  uneasy  sensations  are  not  in- 
creased by  either.  The  joint  itself  may  he  jarred,  pressed,  jerked,  with 
impunity ;  whereas,  much  complaint  may  follow  pinching  of  the  super- 
imposed integument ;  that  texture,  sometimes,  seeming  to  he  of  greatly 
increased  sensihihty.  There  is  no  fixed  flexion  of  the  joint,  as  in  serious 
structural  change  j  on  the  contrary,  the  hmh  may  frequently  he  found 
extended.  The  spasms,  too,  are  wanting,  which  so  commonly  attend  and 
invariably  aggravate  acute  inflammatory  disease.  The  patient  is  obviously 
out  of  health  ;  and  labours  under  irritation,  general  as  well  as  local.  But 
the  system  is  uninvolved  in  either  inflammatory  or  hectic  fever. 

This  affection  occurs  more  frequently  in  females  than  in  males.  And 
usually,  the  symptoms  will  be  found  at  least  connected  with,  if  not 
caused  by,  disorder  of  an  internal  organ.  In  hysterical  women  joint- 
affections  are  sometimes  altogether  fictitious  ;  imagined  or  pretended.  In 
children,  some  affections  of  the  joints,  apparently  neuralgic,  would  seem 
to  depend  on  the  irritation  of  dentition. 

Treatment  is  mainly  directed  towards  the  general  system ;  restoring 
normal  functions  to  the  uterus,  stomach,  and  intestines,  as  the  circum- 
stances of  the  case  may  require.  Local  apphcations  need  be  but  simple. 
The  serious  treatment  for  structural  change  would  be  not  only  unneces- 
sary, but  certain  to  prove  injurious.  Something  much  lighter  is  required ; 
such  as  the  application  of  a  belladonna  plaster,  or  ointment,  the  use  of 
dry  cupping,  Faradization,  or  the  endermic  use  of  nitrate  of  silver  so  as 
merely  to  blacken  the  surface.  This  is  not  only  really  efficient  towards 
mitigation  of  the  neuralgia ;  but  also,  having  an  imposing  character  in 
the  eyes  of  the  patient,  is  useful  by  satisfying  the  mental  anxiety,  which 
always  attends,  and  sometimes  is  not  the  least  prominent  of  the  symp- 
■  toms.  Medicated  friction,  or  fomentation,  may  also  prove  of  service,  in 
a  similar  manner.  But  every  stimulus,  at  all  powerful,  should  be  either 
abstained  from  or  most  cautiously  used  ;  inasmuch  as  the  morbid  ner- 
vous condition  of  the  part  may  here,  as  elsewhere,  prove  but  a  stepping- 
stone  towards  inflammatory  accession,  entailing  serious  structural 
change. 

The  vital  importance  of  a  careful  diagnosis  need  not  be  insisted  on  : 
lest,  on  the  one  hand,  we  treat  with  unwarrantable  severity  a  compara- 
tively trifling  disorder ;  and,  on  the  other  hand,  lest  we  commit  tlie 
greater  error  of  supposing  a  really  formidable  change  of  structure  in  bone, 
cartilage,  or  synovial  membrane,  to  be  but  a  nervous  aflection,  and  do 
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not  discover  our  mistake  until  loss  of  texture  and  function  has  become 
not  only  great  but  wholly  irremediable. 

Wounds  of  Joints. 

"Wounds,  penetrating  into  the  more  important  joints,  are  invariably 
as  among  the  gravest  of  injuries ;  and  the  danger  is  by 
suppurative  synovitis.  To  the  prevention  or  mitigation  of  this,  treat- 
ment is  be  directed. 

The  signs  of  the  accident  are  not  indistinct.  The  nature  of  the  wea- 
pon ;  the  manner  and  degree  of  force  with  which  it  was  applied  ;  the 
extent,  position,  and  form  of  the  wound  ;  the  trickling  of  synovia,  in  the 
form  of  a  viscid  fluid,  along  with  the  ordinary  serous  discharge  which  the 
wound  affords  ;  the  presence  of  a  shock  to  the  general  nervous  system, 
more  or  less  intense — these,  in  the  great  majority  of  cases,  are  sufficiently 
plain  indications  of  the  joint  having  been  opened.  It  is  wholly  unneces- 
sary to  use  either  the  probe  or  finger,  in  exploration.  Meddlesome  sur- 
gery is  never  good ;  and  in  no  case  is  it  more  decidedly  bad  than  here. 
Many  a  joint  may,  under  suitable  treatment,  resist  the  original  injury 
successfully  ;  but  few  are  able  to  escape  with  impunity,  from  wound  fol- 
lowed by  rude,  unskilful,  unnecessary  exploration. 

When  the  lesion  is  of  the  lacerated  or  bruised  kind,  synovitis  is 
ine'\'itable.  The  track  of  the  wound  can  heal  only  by  granulation,  which 
is  invariably  preceded  by  suppuration  ;  and  such  affection  of  one  part  of 
the  synovial  membrane  may  scarcely  be  restrained  from  overspreading  the 
whole.  All  that  is  in  our  power,  under  such  circumstances,  therefore,  is 
to  mitigate  what  we  cannot  avert. 

When  the  wound  is  simple  and  incised,  however,  the  object  of  our 
treatment  is  altogether  prophylactic.  By  absolute  rest,  rigid  antiphlo- 
gistic regimen,  and  the  continued  application  of  cold,  during  the  period 
of  incubation  ;  by  loss  of  blood,  general  and  local,  timeous  and  plentiful, 
so  soon  as  inflammatory  excess  threatens  to  supervene  ;  by  calomel  and 
opium,  antimony,  or  other  selection  from  the  more  powerful  antiphlogistic 
remedies — we  avert  the  suppurative  crisis  from  both  the  interior  of  the 
joint  and  the  wound's  track;  so  obtaining  for  the  latter  union  by  adhe- 
sion. In  favour  of  this  result,  disuse  of  suture  is  usually  advisable ; 
approximation  being  intrusted  to  plaster  and  position.  But  the  metalhc 
sutures  may  be  used  cautiously,  if  a  stitch  or  two  would  favour  more 
accurate  approximation.  Over  the  wound  a  pledget  of  lint  should  be 
laid,  and  retained  by  means  of  strips  of  plaster  or  a  bandage  ;  as  by  that 
mode  of  dressing  another  important  indication  may  be  fulfilled — exclu- 
sion of  atmospheric  influence. 

When  suppuration  of  the  synovial  membrane  has  occurred — as  will 
sometimes  be  the  case,  notwithstanding  our  best  care — more  or  less  struc- 
tural change  takes  place  in  that  texture.  It  becomes  thickened,  infil- 
trated, and  coated  by  plastic  formation  ;  at  some  parts,  it  may  be  broken 
by  ulceration.  Euin  of  cartilage  and  bone  is  not  unlikely  to  follow. 
Such  cases  are  to  be  treated  on  the  principles  already  inculcated  for  simi- 
lar disease  of  a  non-traumatic  origin.  The  symptoms  are  certain  to  prove 
most  urgent.    The  inflammatory  fever  will  be  of  the  gravest  kind  ;  and, 
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in  addition  to  its  ordinary  signs,  great  irritability  of  the  stomach  is  often 
both  prominent  and  distressing.  The  swelling,  pain,  and  discharge,  will 
be  proportionally  great.  Yet  something  like  resolution  may  be  effected  ; 
all  may  become  quiet,  and  the  joint  may  recover  not  only  its  form,  but 
almost  its  pristine  motion.  Or  it  stiffens,  by  anchylosis  ;  perhaps  irre- 
mediably ;  change  of  structure  having  gone  so  far  as  to  leave  no  hope  of 
cure,  unless  by  copious  new  formation  from  the  exposed  bone.  Or  hectic 
becomes  paramount,  ere  yet  destruction  of  texture  has  ceased  in  the 
joint ;  and  then,  to  save  life,  we  must  sacrifice  the  limb. 


AEFECTIONS  OF  BUES^. 

Bursse  are  lined  by  a  delicate  membrane  ;  closely  resembling,  both 
in  health  and  in  disease,  the  synovial  investiture  of  joints.  The 
majority  are  of  original  and  normal  formation,  usually  lying  be- 
tween the  skin  and  some  bony  prominence  ;  a  few  are  adventi- 
tious, the  result  of  unwonted  pressure,  much  or  habitually  applied. 
Some  are  closely  connected  with  the  more  important  joints,  being  in 
truth  accessory  to  these  ;  others  have  no  such  relation,  and  are  altogether 
insulated.  The  affections  of  the  latter  are  comparatively  trivial,  as 
regards  the  ultimate  result.  Acute  inflammatory  affection  of  the  former, 
on  the  contrary,  is  always  to  be  regarded  with  suspicion,  and  treated  with 
much  anxiety  and  care. 

As  samples  of  subcutaneous  bursee,  may  be  mentioned  those  which 
enlarge  over  the  knee,  in  housemaids  and  shopkeepers  ;  over  the  inser- 
tion of  the  tendon  of  the  patella,  in  carpenters  •.  on  the  elbow,  in  miners ; 
on  the  backs  of  porters  and  foot-soldiers  ;  on  the  acromion  of  those  who 
sustain  weight  there  ;  on  the  chin  or  sternum,  in  joiners  who  rest 
their  centre-bits  on  these  parts  ;  on  the  salient  points  of  club-feet  j  on 
the  hump  of  hunchbacks  ;  and  on  the  outer  malleoli  of  tailors. 

Bursitis. 

This  may  be  either  acute  or  chronic.  The  Acute  form  is  usually  the 
result  of  external  violence,  of  exposure  to  cold,  or  of  both  these  causes. 
The  symptoms  and  results  resemble  those  of  synovitis.  There  is  enlarge- 
ment of  the  bursal  cavity,  by  distension  ;  the  secreted  fluid  being  at  first 
serous,  then  sero- purulent,  and  ultimately  purulent,  according  to  the 
progress  of  the  inflammatory  process.  Sometimes  the  fluid  is  mixed  with 
blood.  The  tumour  is  distinctly  fluctuating,  and  very  painful  to  the 
touch.  There  is  acute  oedema  of  the  superimposed  and  surrounding 
tissue  ;  the  skin  is  red  and  tender ;  and,  not  unfrequently,  this  superficial 
affection  assumes  the  erysipelatous  character,  especially  when  the  result 
of  a  punctured  wound.  The  lining  membrane  becomes  successively  con- 
gested,^ turgid,  infiltrated,  increased  in  vascularity,  and  coated  by  plastic 
formation;  ultimately  it  ulcerates,  the  contents  escaping  towards  the 
surface. 

Treatment  consists,  in  the  first  instance,  of  ordinary  antiphlogistic 
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means — as  rest,  leeches,  fomentation,  aconite,  antimony — with  a  view  to 
restrain  the  inflammatory  process.  If  successful,  the  serous  fluid  soon 
disappears  by  absorption  ;  as  acute  dropsy  usually  does,  on  subsidence  of 
the  affection  by  which  it  was  produced.  If  it  linger,  shght  discutients 
will  be  sufficient  to  complete  its  dispersion.  When,  however,  resolution 
has  not  been  effected,  and  suppuration  has  occurred,  we  need  have  no 
hesitation  in  treating  the  case  as  an  ordinary  acute  abscess  ;  by  free,  early, 
and  direct  incision.  Temporary  aggravation  may  follow  infliction  of  the 
wound ;  but  this  is  met  in  the  ordinary  way ;  and,  on  its  subsidence,  healthy 
gramilation  will,  under  suitable  treatment,  advance  towards  satisfactory 
cicatrization — the  cavity  becoming  obliterated. 

When  the  bursa  is  in  connection  with,  or  in  the  close  vicinity  of  an 
important  articulation,  our  antiphlogistic  efforts  must  be  doubly  energetic 
and  anxious  ;  to  avert,  if  possible,  involvement  of  the  more  important 
part.  And  when  suppuration  has  occurred  in  such  a  bursa,  incision 
should  invariably  be  both  early  and  free. 

Glironic  Bursitis,  a  very  common  result  of  moderate  and  habitual 
pressure,  produces  a  slowly  increasing  swelling,  dull,  and  almost  pain- 
less ;  without  either  superficial  oedema,  or  redness  of  integument.  The 
contents  are  usually  thin  and  clear,  sometimes  mixed  with  blood  in  a 
diffused  or  coagulated  form. 

Treatment  consists  chiefly  in  abstraction  of  the  cause,  and  in  the 
employment  of  discutients  ;  as  blisters  ;  mercurial  plaster,  or  equal  j^arts 
of  the  gum  and  mercurial  plasters  ;  iodine,  in  form  of  ointment  or  of 
strong  solution  ;  gentle  support,  by  bandaging.  Such  means  prove  suc- 
cessful, when  patiently  and  duly  employed,  in  the  great  majority  of  cases. 

Should  they  fail,  then  the  treatment  may  be  as 
for  hydrocele  ;  drawing  off  the  fluid  by  a  trocar, 
and  injecting  a  small  quantity  of  the  solution 
of  iodine.  After  evacuation  of  the  contents  in 
the  superficial  bursse,  the  application  of  a  blister 
will  usually  prove  sufficient  to  excite  the  neces- 
sary stimulation. 

Sometimes  the  cyst  of  the  bursa  becomes 
thick,  indurated,  and  otherwise  altered  in  struc- 
ture. In  such  cases,  resolution  is  not  complete ; 
more  or  less  hardness  and  swelling  continue,  in 
spite  of  the  most  active  and  persevering  dis- 
cutient  treatment.  Unless  the  symptoms  prove 
unusually  troublesome,  however,  severer  reme- 
dies— as  by  excision — are  scarcely  warrantable. 

Sometimes  not  only  is  the  cyst  much  thick- 
ened, the  interior  is  also  filled  by  a  plastic  for- 
mation, more  or  less  completely  organized.  Such  a  state  is  obviously 
not  amenable  to  discussion ;  and  may  be  safely  treated  by  excision. 

Sometimes  the  cyst  slowly  suppurates.  The  chronic  abscess  may  per- 
haps be  discussed ;  more  probably,  it  reaches  the  surfoce  and  is  dis- 
charged.   Even  free  incision  may  not  be  followed  by  satisfactory  closure  ; 

Fig.  165.  Enlarged  bursa  over  the  patella ;  the  result  of  pressure.  Housemaid's 
knee. 
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ail  indolent  purulent  poucli  remaining,  filled  only  by  ill-formed  pus, 
and  granulation  proving  deficient. 

Again,  small  adventitious  bursJB  not  unfrequently  open  by  suppura- 
tion ;  and  then  remain  open  ;  continuing  to  discharge  a  thin  fluid,  partly 
bursal,  partly  purulent,  through  an  irritable  sinus,  vv^hich  terminates  in  a 
more  irritable  ulcer,  as  in  open  Bunion.  The  best  mode  of  getting 
rid  of  such  troublesome  affections  is  to  insert  a  pointed  piece  of  potassa 
fusa ;  applying  it  freely  to  the  whole  of  the  secreting  surface.  A  slougli 
is  formed,  including  the  adventitious  structure  ;  and,  on  its  separation, 
healthy  granulation  and  closure  will  ordinarily  follow. 

Small  adventitious  bursee  may  be  chronically  enlarged,  and  be  them- 
selves the  seat  of  little  pain  or  uneasiness  ;  while  from  a  red,  glazed,  and 
intensely  irritable  state  of  superimposed  skin,  the  patient  may  from  time 
to  time  endure  extreme  sufiering — as  in  the  slighter  form  of  bunion.  In 
such  cases,  total  abstraction  of  pressure,  and  the  application  of  nitrate  of 
silver  so  as  merely  to  blacken  and  desiccate,  will  generally  su£&ce  to  re- 
store a  state  of  indolence  and  quietude. 


Loose  Bodies  in  Bursce. 

These  bodies,  resembling  in  size  and  form  melon  seeds,  are  sometimes 
found  in  bursse.  Their  existence  in  this  situation  is,  however,  rare  as 
compared  with  their  formation  in  the  distended  thecse  of  tendons.  When 
the  bursal  swelling  consists  of  two  prominent  parts,  with  a  narrow 
channel  of  communication,  these  bodies  produce  a  peculiar  churning 
sensation,  on  pressure  being  made  alternately  on  one  swelling  and  on 
the  other.  "When  this  is  not  the  case,  their  presence  cannot  usually  be 
determined  until  the  sac  is  punctured ;  when  either  they  may  escape 
along  with  the  serosity,  or  the  opening  being  too  small  for  this,  a  few 
drops  of  serum  only  escape,  and  the  swelling  remains  undiminished  even 
on  steady  pressure.  If  troublesome,  they  may  be  removed.  By  direct 
incision,  if  the  bursa  be  insulated  and  smaU ;  by  subintegumental  punc- 
ture, and  extrusion,  when  the  bursa  is  large,  or  connected  with  a 
joint. 
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2Viecitis. 

The  thecse  of  tendons  may  be  acutely  afi'ected  by  the  inflammatory 
process  ;  in  connection  with  rheumatism  or  gout,  or  in  consequence  of 
external  violence.  More  frequently  the  process  is  chronic  j  the  slow, 
and  perhaps  remote  consequence  of  a  blow  or  strain.  A  fluctuat- 
ing swening  forms,  with  little  pain ;  but  with  a  marked  feeling  of 
nneasmess,  as  well  as  of  weakness  in  the  part ;  the  play  of  muscles, 
pedeT^'       sometimes  of  the  neighbouring  joint,  being  manifestly  im- 

Treatment  is  by  rest,  pressure,  and  discutients.  If  the  rheumatic  or 
gouty  diathesis  be  present,  the  ordinary  remedies— as  colchicum,  iodide 
01  potassmm,  etc. —are  of  course  to  be  employed. 


382 


LOOSE  BODIES. 


Loose  Bodies. 

These  are  much  more  frequently  found  in  thecal  than  in  bursal 
cavities.  They  are  seldom  single ;  and  may  be  very  numerous.  Com- 
monly they  are  of  uniform  appearance  and  size,  like  barley-corns  or 
melon  seeds  ;  of  much  softer  consistence  than  the  analogous  formations 
in  joints  ;  most  common  in  the  tliecaj  beneath  the  annular  ligament  of 
the  wrist ;  floating  in  a  thick,  glairy,  but  clear  fluid ;  and  causing  much 
inconvenience  by  swelling.  On  manipulation,  during  slight  motion  of 
the  part,  a  characteristic  crackling,  grating,  or  churning  sensation  is  im- 
parted to  the  touch. 

Removal  by  direct  incision  will  certainly  be  followed  by  an  intense 
inflammatory  attack.  Suppuration,  with  much  constitutional  disturb- 
ance, can  hardly  be  avoided  ;  and  it  is  probable  that,  on  ultimate  sub- 
sidence of  the  inflammatory  process,  much  change  of  structure  will  be 
found  to  remain,  probably  impairing  the  function  of  the  part  more 
seriously  than  did  the  previous  swelling.  Such  loose  substances,  there- 
fore, should  not  be  interfered  with  by  operation,  unless  when  especially 
troublesome  ;  and  then  the  subcutaneous  and  valvular  method  of  incision 
will  probably  be  most  expedient.  Nor,  when  numerous,  should  an 
attempt  be  made  to  remove  them  all  at  once  ;  otherwise  atmospheric 
entrance  is  likely  to  take  place,  bringing  on  the  dreaded  inflammatory 
mischief.  By  repeated  punctures,  however,  they  may  at  different 
times  be  safely  extruded.  Should  suppuration  occur,  we  must 
unhesitatingly  make  a  free  and  direct  incision ;  and  if  any  constriction 
in  the  sac  exists,  then,  by  the  introduction  of  a  probe-pointed  bistoury, 
this  should  be  subcutaneously  divided,  so  as  to  secure  a  free  communica- 
tion with  the  upper  part  of  the  sac,  wliich  will  also  suppurate.  "When 
the  theca  beneath  either  the  anterior  or  posterior  annular  ligament  of 
the  wrist  is  affected  in  this  way,  the  opening  of  the  sac  in  the  palm,  or 
above  the  wrist,  should  be  completed  by  subcutaneous  division  of  the 
annular  ligament  by  the  introduction  of  a  curved  probe-pointed  bistoury 
along  the  channel  of  communication. 

In  France,  tapping  of  the  part  and  injection  of  tincture  of  iodiae, 
is  practised  ;  as  for  hydrocele. 

Ganglion. 

This  term  is  often  applied  to  the  diffuse  chronic  collections  in  theca?. 
But,  perhaps,  it  is  more  correctly  limited  to  the  distinct,  circumscribed, 
and  prominent,  though  small  collections,  which  so  frequently  occur  at 
the  wrist  and  ankle,  particularly  in  the  former  situation.  The  cyst  is 
translucent;  the  contents  are  thick  and  clear,  usually  like  "  Macgilp 
and  the  swelling,  though  tense,  distinctly  fluctuates.  Sometimes  no 
cause  can  be  assigned  ;  in  other  cases,  the  origin  is  attributed  to  a 
strain.  Females  are  more  frequently  affected  than  males.  Mere 
defoi-mity  may  be  the  result ;  or  there  may  also  be  weakness,  with  occa- 
sional pain. 

The  indication  of  cure  is  very  simple  ;  to  extrude  the  contents  from 
the  interior  of  the  cyst,  to  disperse  them  into  the  surrounding  areolar 
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tissue,  and  to  promote  their  gradual  removal  thence  by  absorption.  For 
this  purpose,  it  is  necessary  to  make  an  aperture  in  the  cyst.  If  tlie 
formation  be  recent,  pressure  will  be  sufficient  to  rupture  the  parietes  and 
to  produce  diffusion.  On  applying  the  thumb,  or  thumbs,  energetically 
to  the  part,  the  cyst  is  felt  to  give  way  ;  the  tumour  collapses  ;  by 
pressure  and  friction  continued,  the  contents  are  completely  expelled  ; 
and  then  either  moderate  pressure  is  maintained,  by  comj)ress  and 
bandage,  to  prevent  re-accumulation,  while  occasional  smart  friction  is 
also  used  to  favour  absorption  ;  or  a  blister  is  applied  over  the  ^Dart 
to  excite  a  sufficient  degree  of  irritation  within  the  sac.  If  thumbs 
fail,  the  part  may  be  struck  by  any  hard  substance.  Or  a  fine  knife, 
such  as  used  for  division  of  the  iris  in  the  operation  for  artificial  pupil, 
or  for  subcutaneous  section  of  tendon,  may  be  introduced  at  one  or  more 
points,  to  puncture  and  divide  instead  of  rupturing  the  cyst ;  the  instru- 
ment being  cautiously  withdrawn  so  as  to  prevent  the  entrance  of  air. 


CHAPTEK  XV. 


DISEASES  OF  THE  ARTEEIES. 
Arteritis. 

This  term  denotes  the  inflammatory  process  affecting  the  arterial  tissue ; 
and  may  be  either  acute  or  chronic.  Formerly,  when  exudation  was 
presumed  to  constitute  the  essential  characteristic  of  the  inflammatory 
process,  the  absence  of  blood-vessels  from  the  internal  and  from  the 
deeper  layers  of  the  middle  coat  of  the  artery,  was  supposed  to  present 
insuperable  difficulties  to  the  occurrence  of  this  disease  in  the  arterial 
tissue.  ISTow-a-days,  however,  we  regard  the  artery  quite  as  susceptible  of 
inflammatory  structural  change,  as  the  heart  is  to  endo-  and  myocarditis. 

Acute  Arteritis. 

The  acute  form  may  be  limited  to  one  portion  of  an  artery ;  or  it 
may  be  of  a  spreading  kind. 

1.  The  Sjpreading. — This  is  of  comparatively  rare  occurrence.  The 
patient  is  beyond  the  middle  age,  and  of  broken  constitution.    The  disease 
is^seldom  limited  to  one  vessel,  but  pervades  a  large  portion,  or  even  the 
whole  of  the  arterial  system  of  the  part  affected.    Except  the  aorta,  the 
arteries  of  the  limbs,  especially  the  lower,  are  the  vessels  most  frequently 
involved.    The  symptoms  are  obscure,  and  apt  to  be  mistaken  for  those 
of  rheumatism.     There  is  much  constitutional  disturbance,  as  can 
readily  be  understood,  of  a  febrile  kind ;  but  not  shewing  the  usual 
sthenic  signs  of  true  inflammatory  fever  ;  partaking  more  of  the  irritative 
and  sometimes  of  the  remittent  type.    The  tracks  of  the  main  vessels 
affected  are  painful ;  and  pain  is  increased  by  pressure  and  motion ; 
induration,  too,  is  felt ;  the  pulse  is  feeble,  and  has  a  peculiar  thrdling 
stroke  ;  its  impulse  gradually  diminishes,  and  ultimately  it  wholly  ceases 
in  the  part.    The  superimposed  soft  textures  are  seldom  involved  ;  the 
skin  remaining  pale  and  otherwise  normal  in  its  appearance.  The 
effects  on  the  arterial  coats  are  turgescence  and  cell  proliferation, 
producing  thickening  and  fusion  of  the  different  coats,  affecting  either 
the  internal  coat  alone,  or  all  the  coats  together,  attended  more  par- 
ticularly with  loss  of  the  smooth  serous  character  of  the  healthy 
internal  tunic. .  It  becomes  thickened,  sclerosed,  and  cornea-Hke  in 
appearance ;  the  deeper  parts  look  more  opaque  than  its  surfoce ; 
and  where  they  abut  upon  the  middle  coat,  well-marked  pultaceous 
atheromatous  degeneration  ensues  in  the  proliferating  connective  tissue. 
The  fibrin  of  the  circulating  blood,  meanwhile,  coagulates,  and  adheres 
to  the  changed  tube ;  so  that  ultimately  the  canal  is  wholly  occluded. 
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n  proportion  to  the  obstruction  of  circulation,  which  necessarily  results 
rom  the  progress  of  such  change,  vital  power  in  the  parts  beyond  the 
bstruction  is  very  much  impaired ;  both  temperature  and  sensation  are 
iminished  ;  and  should  stimulating  measures  be  unwisely  adopted  to 
estore  these,  excitement  beyond  the  power  of  control  is  almost  certain 
D  be  uiduced,  and  gangrene  foUows.  Indeed,  if  the  obstruction  be  both 
omplete  and  general  in  a  part,  its  death  will  surely  happen  as  the  direct 
esult— a  simple  cessation  of  vitality,  without  intervention  of  the  inflam- 
latory  process.  On  the  other  hand,  in  slighter  cases,  the  original 
tfection  may  subside  ere  yet  consolidation  has  been  complete  ;  the 
bstructing  coagulum  may  be  gradually  removed,  and  circulation  with 
ital  power  restored. 

The  treatment  of  such  disorder,  when  detected,  ere  obstruction  of  the 
irculation  has  occurred,  will  consist  of  leeching  along  the  affected  course, 
est,  and  ordinary  antiphlogistics.  A  tolerably  free  administration  of 
alomel  and  opium  may  also  be  desirable,  to  prevent  further  change  of 
tructure,  if  possible.  Opium,  after  depletion,  will  in  all  cases  be  suit- 
ble ;  not  only  as  relieving  pain,  often  severe,  but  likewise  tending  to 
uaintain  tone  of  the  arterial  system ;  and  ammonia  may  also  be  given 
v^ith  propriety.  Subsequently  to  the  occurrence  of  obstruction,  mercu- 
■ial  or  other  sorbefacients — with  a  view  to  gradual  removal  of  the 
(bstructing  coagulum — are  worse  than  useless.  All  stimulating  appli- 
cations, too,  whether  external  or  internal,  more  especially  the  former, 
must  be  carefully  avoided ;  lest  the  untoward  result  of  excitement  exceed- 
ing power  be  induced  in  the  enfeebled  parts.  Ultimately  the  circulation 
m  the  extremity,  through  the  medium  of  collateral  vessels,  becomes  com- 
pletely re-established. 

Arterial  obstruction  from  inflammation  is  liable  to  be  confounded 
||nth  embolism.  In  the  latter,  however,  the  obstruction  occurs  suddenly, 
Completely,  and  is  attended  with  acute  pain. 

I     2.  Limited  Arteritis. — This  is  a  very  common  result  of  external 
injury  done  to  the  tissue ;  as  by  wound,  or  by  application  of  ligature. 
!v''arious  results  may  ensue,  corresponding  to  the  amount  of  the  inflamma- 
lory  process  induced.    The  minor  grades  will  give  a  plastic  result,  such 
Ls  we  desiderate  after  deligation ;  the  coats  become  turgid  and  coherent ; 
|.nd  the  canal  is  compactly  obliterated  at  the  part  affected.    A  higher 
trade  gives  suppuration,  usually  conjoined  with  ulceration  ;  a  result  which 
Iv^e  do  not  desiderate,  but  on  the  contrary  take  every  means  to  avoid,  in 
iperations  on  the  larger  vessels — except  in  the  part  immediately  in  con- 
act  with  the  noose  of  the  ligature,  where  ulceration  is  inevitable.  A 
till  higher  grade,  more  especially  if  conjoined  with  circumstances  tend- 
g  to  impair  vital  power  in  the  tissue,  causes  sloughing  of  the  vessel ;  a 
ore  disastrous  event ;  exemplified  by  deligation  of  an  artery  whose 
oats  have  been  too  rudely  manipulated,  and  too  extensively  separated 
irom  their  connections. 

The  best  treatment  of  this  form  of  arteritis  consists  in  so  conducting 
nr  direct  interference  with  the  vessel,  that  only  the  minor  grade  of  the 
nflaramatory  process  shall  be  obtained,  whose  characteristic  is  plastic 
P^hange,  with  obliteration  of  the  canal  at  the  affected  point. 
<     In  the  asthenic  form  of  this  process  we  have  no  plastic  change,  do 
^vhat  we  will 
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Fig.  166. 


Ch  'onic  Arteritis  and  Arterial  Degeneration. 

This  is  of  infinitely  more  frequent  occurrence  than  the  acute ;  and 
usually  idiopatliic.  It  seldom  occurs  till  after  the  middle  period  of  life ; 
is  more  frequent  in  males  than  in  f(jmales  ;  and  its  accession  would  seem 
to  be  much  favoured  by  a  shattered  state  of  constitution,  more  espe- 
cially when  this  arises  from  intemperance,  syphilis,  or  the  abuse  of  mer- 
cury. It  is  frequently  associated  with  hypertrophy  of  the  left  ventricle 
of  the  heart. 

Acute  arteritis  may  be  said  to  be  chiefly  connected  with  injury  of 
the  arterial  tissue ;  the  chronic,  with  its  disease. 

Chronic  arteritis  is  gradual  and  insidious  in  its  progress ;  marked  by 
slight  pathognomonic  symptoms  ;  and  seldom  discovered,  during  life, 

but  by  its  ulterior  results — abnormal 
dilatation  of  the  artery,  and  formation  of 
aneurism.    The  structural  change,  how- 
ever, is  sufficiently  marked;  distinguishing, 
as  we  can  in  it,  "a  stage  of  irritation  pre- 
ceding the  fatty  metamorphosis,  and  com- 
parable to  the  stage  of  swelling,  cloudiness, 
and  enlargement  which  we  recognise  in 
other  inflamed  parts"  (VircJiow).    It  may 
affect  an  artery  throughout  its  whole  extent,  continuously ;  or  it  may 
occur  only,  or  at  least  mainly,  in  patches ;  and  such  patches  are  usually 
situate  in  the  vicinity  of  bifurcations,  or  at  the  origins  of  large  arterial 
branches.    The  internal  coat  is  thickened,  spongy,  and  less  smooth  and 
polished  in  its  surface,  due  to  cell  proliferation  of 
its  connective  tissue.      Between   this  and  the 
middle  coat — in  the  intermediate  tissue  which  is 
sometimes  termed  the  sclerous  coat  (Malgaigne) — 
a  soft  caseous-looking  substance  forms,  in  granules 
or  patches,  usually  termed  atheromatous,  and,  accord- 
ing to  recent  researches,  composed  mainly  of  fatty 
granules  and  flakes  of  softened  tissue,  associated  with 
crystals  of  cholesterine,  in  large  rhombic  plates  and 
fine  rhombic  needles — the  result  of  a  fatty  degene- 
ration of  the  products  of  a  preliminary  process  of 
cell  proliferation.    Ultimately  the  middle  coat,  too, 
is  altered  ;  becoming  thick,  yellow,  and  opaque  ;  its 
fibrous  tissue  iindergoing  more  or  less  fatty  change, 
while  the  external  coat  becomes  thickened  and  more 
vascular.  In  consequence  of  such  change,  the  arterial  tissue  is  found  to  have 
its  elasticity  much  impaired ;  and  is  iinable  to  accommodate  itself  to  the 
play  of  extreme  motion,  as  before.   The  cohesion  of  its  middle  and  inner 
coats  is  diminished ;  and,  if  forcibly  stretched,  these  are  apt  to  tear.  They 
are  incapable,  too — comparatively,  sometimes  actually — of  plastic  change; 

Fig.  166.  Fatty  granules,  with  crystals  of  cliolesteriiie,  from  atheromatous  change 
m  the  aorta.— Bennett. 

Fig.  167.  Arterial  atheromatous  degeneration  of  the  aorta,  ahove  its  bifurcation, 
tn  aeration  in  progress. 
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id  if  a  tear  do  take  place,  this  is  not  likely  to  undergo  repair.  On  the 
>ntrary,  the  breach  is  more  likely  to  widen  by  ulceration  ;  for  proneness 
that  morbid  result  is  another  consequence  of  the  structural  alteration, 
ence  it  Avill  at  once  appear,  how  an  artery  so  circumstanced  is  but  little 
lited  for  deligation.  Occlusion  will  not  take  place  by  sound  plastic 
lango ;  but  rather  by  ulceration  the  unobstructed  canal  will  be  opened 
to,  and  dangerous  hemorrhage  necessarily  ensues.  It  is  also  equally 
ain  how  the  occurrence  of  aneurism  is  favoured,  by  the  proneness  to 
iceration  in  the  middle  and  inner  coats,  and  by  the  impairment  of 
leir  elasticity,  cohesion,  and  plastic  power.  Dilatation,  rupture,  and 
)n-repair  of  the  breach,  are  obviously  rendered  liable  and  likely. 

It  must  be  borne  in  mind,  however,  that  the  advanced  atheromatous 
lange  in  arteries  may  be  due  not  to  any  inflammatory  process  of  cell 
rohferation,  Avhich  ends  in  decay  and  fatty  degeneration  of  the  adven- 
^ious  corpuscles,  but  to  a  simple  fitty  degeneration  of  the  arterial  tunics, 
jmmencing  in  the  corpuscles  of  the  connective  tissue  of  the  internal  coat. 
Ifterwards  the  intermediate  substance  also  softens  ;  and  the  fatty  granular 
lasses  breaking  up,  are  carried  away  in  the  wash  of  passing  blood,  leaving 
le  serous  surface  irregular  and  even  flocculent.  This  fatty  degeneration 
By  also  occur  primarily  in  the  sclerous  layer  of  the  arterial  tunics,  or  in 
18  muscular  or  elastic  tissues  of  the  middle  coat.  And  it  is  in  these 
pt-mentioned  cases,  that,  forming  a  pultaceous  softened  mass,  it  most 
f)sely  resembles  the  conditions  resulting  from  inflammatory  change. 

Calcareous  change  may  follow  or  accompany  both  conditions  just 
jscribed.  In  the  one  instance,  the  inflarnmatory  irritation  first  occurs, 
iaracterized  by  proliferation  of  the  pre-existing  connective  tissue. 
|ius,  swelHngs  of  the  internal  coat  are  produced ;  in  which,  however, 
(e  calcareous  deposit  does  not  take  place  for  some  time  ;  and  when  it 
^es,  the  result  is  the  formation  of  true  osseous  tissue  in  plates  in  the 
tner  coat  of  the  vessel  at  the  affected  part.    In  the  other  instance,  the 

(posit  is  a  mere  calcareous  degeneration  of  already  existing  and  un- 
itated  connective  tissue,  which  simply  undergoes  petrifaction.  This 
rm  is  usually  a  concomitant  and  result  of  old  age.  As  the  arcus 
oilis  forms  on  the  cornea,  as  the  body  bends,  as  the  prostate  enlarges, 
the  teeth  drop  out,  and  the  cartilages  ossify,  so  the  arterial  tubes  are 
ible  to  become  hard  and  non-elastic,  by  the  formation  of  earthy  matter 
the  sclerous  and  also  in  the  middle  coats  ;  sometimes  in  granules,  more 
;quently  in  scaly  patches,  sometimes  in  continuous  masses.  The  inter- 
1  coat  is  dry  and  wrinkled  in  appearance ;  sometimes  loose  and  almost 
llous  in  its  surface  j  sometimes  torn,  shrivelled,  and  raggedly  project- 
g;  not  unfrequently  the  calcareous  scales  are  incorporated  with  it. 
-ry  often  atheromatous  may  be  seen  mingled  in  greater  or  less  propor- 
'u  with  the  calcareous  matter,  in  the  artery  of  the  old  man.  And  some- 
nes  a  few  calcareous  scales  maybe  found  among  atheromatous  forma- 
>n,  in  the  artery  of  the  man  of  middle  age.  The  calcareous  change  is 
'hnanly  termed  ossification ;  but,  in  most  instances,  the  process  and 
«ult  are  altogether  different  from  the  formation  of  true  bone.  Some- 
i^.es  It  18  so  extensive  as  almost  to  banish  all  trace  of  the  original  struc- 
Ii-e  of  the  vessel,  converting  it  into  a  rigid  earthy  tube. 

-Lhis  degenerated  state  must  obviously  interfere  with  the  elasticity  and 
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plastic  power  of  the  tissue.  Yet  aneurism  more  seldom  follows  upon 
tliis  than  on  the  atheromatous  change.  It  is  probahle  that  cohesion  is 
less  impaired,  and  ulceration  less  liable.  Alao  it  is  plain  that,  in  conse- 
quence of  this  earthy  change  occiu-ring  most  frequently  in  advanced  age, 
when  muscular  effort  is  much  less  sudden  and  extreme  than  in  younger 
years,  one  of  the  most  common  exciting  causes  of  aneurism  is  not  likely 
to  be  m  operation.  Calcareous  degeneration  seldom  occurs,  to  any  extent, 
before  sixty  years  of  age.  But  the  period  of  proneness  to  aneurism  is 
found  to  range  between  the  ages  of  thirty  and  fifty — the  period  of  mus- 
cular exertion,  exposure  to  hard  living,  and  liability  to  atheromatous 
egeneration  of  the  arterial  coats. 

Both  forms  of  change  may  be  said  to  be  limited  to  the  aortic  sj'stem. 
The  pulmonary  is  almost  wholly  exempt. 

Virchow  has  particularly  directed  attention  to  another  and  no  less 
important  form  of  arterial  degeneration — the  Amyloid.  This  degenera- 
tive change  occurs  primarily  in  the  muscular  fibres  of  the  inner  part  of 
the  middle  coat.  "  First  of  all  the  place  of  every  fibre  cell  is  occupied 
by  a  compact  homogeneous  body,  in  which  the  centre  of  the  nucleus  still 
appears  as  an  aperture,  but  by  degrees  every  trace  of  ceU  structure  dis- 
appears, so  that  in  the  long  run  only  a  spindle-shaped  body  remains, 
which  possesses  no  apparent  membrane,  nucleus,  or  contents.  This  change 
ultimately  pervades  whole  tracts  of  tissue,  and  ultimately  the  vessel  walls 
become  transformed  into  a  mass  which  is  homogeneous,  compact,  shining, 
colourless,  and  very  friable"  [Virchow).  ((fM 

The  chief  importance  attachable  to  this  change  is,  the  diseased  cH 
dition  which  it  induces  in  the  tissues  nourished  by  such  afferent  vesselsr 
producing  in  these  a  similar  state  known  as  amyloid,  waxy,  or  lardaceoii- 
degeneration — well  seen  in  the  liver,  spleen,  kidneys,  and  lymphatic  glands,  s 

For  the  calcareous  and  amyloid  degenerations  we  can  do  nothing.  . 
When  the  atheromatous  is  suspected,  all  stimuH  should  be  abstracted, 
and  the  diet  carefully  and  temperately  regulated  ;  sudden  and  great  mns-  j 
cular  exertion  should  also  be  avoided,  as  well  as  mental  excitement  or  j 
other  causes  likely  to  occasion  hurry  of  the  circulation.    If  inflammatory 
symptoms  coexist,  and  the  rheumatic  diathesis  be  present,  or  the  system  • ! 
have  suffered  by  syphilis  or  mercury,  means  must  be  taken  to  counteract  ! 
these  states  ;  not  so  much  with  the  object  of  removing  the  pathological  i 
results  which  have  already  occurred,  as  with  the  view  of  checking  fur- 
ther change.    K  need  be,  the  force  and  rapidity  of  circulation  may  be 
controlled,  by  digitalis,  aconite,  or  other  sedatives  on  the  heart's  action. 


Aneurism. 

By  this  term  is  meant  a  pulsating  tumour ;  composed  of  a  cyst,  whicli 
is  filled  with  blood,  partly  fluid,  partly  coagulated,  and  whose  cavit} 
communicates  with  the  arterial  canal. 

Various  divisions  have  been  made  of  this  important  subject.  Tli" 
most  ordinary  is  into  the  True  and  False  Aneurisms.  But  these  tenii|^. 
having  come  to  bear  so  many  and  diverse  meanings  as  to  lead  to  muc  i 
practical  confusion,  it  may  be  well  to  supersede  them  by  others  less  liahlt^ 
to  be  mistaken ;  and  we  shall  therefore  speak,  rather,  of  Sjwiitnveous  oi 
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'idiopathic  Aneurisms,  in  contradistinction  to  tliose  which  are  Traumatic 
jor  otherwise  Accidental  By  the  first  we  mem  those  which  are  the  re- 
Bult  of  disease  of  the  arterial  tunics  ;  the-tumour  being  formed  by  dilata- 
tion, or  in  consequence  of  the  arterial  coats  having  given  way  from  within, 
either  by  rupture  or  by  gradual  disintegration  ;  and  the  cyst  consisting, 
tit  least  in  the  first  instance,  of  a  portion  of  the  arterial  coats  yet  un- 
broken. By  the  latter,  on  the  contrary,  we  shall  understand  those 
nneurisms  in  which  the  arterial  tunics  form  no  part  of  the  aneurismal 
cyst ;  these  having  been  wholly  divided,  either  by  wound  or  by  ulcera- 
tion from  without ;  and  into  the  formation  of  which  aneui'isms,  the 
existence  of  antecedent  arterial  disease  does  not  necessarily  enter. 

I 

Idiopathic  Aueurism. 

The  mode  of  formation  may  vary.    1.  By  Dilatation. — This  is  most 
Ifrequent  in  the  aorta.    The  coats  do  not  give  way,  either  by  rupture  or 
Iby  ulceration,  but  evenly  dilate  into  a  pouch  of  greater  or  less  volume ; 
an  the  parietes  of  which  atheromatous  change  is  apparent,  and  the  con- 
tinuity and  integrity  of  the  tunics  can  be  distinctly  traced — more 
(especially  after  maceration.    The  elasticity  of  the  vessel  has  been  con- 
siderably diminished  by  the  atheromatous  change  ;  and  in  proportion  to  its 
(diminished  elasticity,  is  the  loss  of  compensating  power  to  cope  with  the 
Ipressure  produced  by  the  current  of  blood  impelled  by  the  heart.  The 
tvessel  accordingly  remains  dilated,  and  this  form  of  aneurism  is  obviously 
(dependent  on  changes  affecting  especially  the  elastic  and  muscular  fibres 
jof  the  middle  coat,  and  not  on  degeneration  of  the  inner  coat,  whether 
primary,  or  secondary  to  inflammatory  proliferation.    The  dilatation  may 
I  be  partial,  on  one  aspect  of  the  canal;  and  the  hollow  swelling  wliich 
results  is  then  said  to  be  Sacciform.    Or  the  whole  tube  gradually  dilates, 
and  gradually  recovers  at  each  end  of  the  dilated  part,  giving  lise  to  a 
spindle-shaped  enlargement,  which  is  termed  Fusiform.    Or  the  general 
dilatation  may  be  abrupt  and  uniform ;  and  it  is  then  said  to  be  Cylindroid. 

2.  By  Dilatation  amd  Lmsion. — In  this  form,  commencement  of  the 
tumour  and  abnormal  cavity  is  made  by  dilatation  of  all  the  coats,  which, 
however,  may  not  proceed  to  any  great  extent.    Then  the  internal  coat 
giveaway,  either  by  gradual  disintegration  of  the  tissue,  or  by  sudden  teai'ing 
during  some  muscular  exertion  ;  the  middle  coat  usually  yields  at  the  same 
time ;  blood  in  consequence  becomes  insinuated  into  the  aperture ;  the 
external  coat  yields  before  the  pressure  from  within,  and,  expanding, 
forms  the  aneurismal  cyst.  The  coats  around  the  laesion  become  intimately 
adherent  by  plastic  change,  preventing  the  stripping  up  which  otherwise 
would  be  liable  to  occm-,  and  favouring  the  thickening  and  rounding  off 
of  the  edges  of  the  aperture.    The  new  cavity  is  filled  by  fluid  blood  ; 
aud,^  under  the  impulse  thence  received,  the  cyst  gradually  enlarges ;  re- 
ceiving strength  and  addition  both  from  without  and  from  within.  From 
■within,  by  deposit  of  fibrin  from  the  blood,  and  by  its  own  inlierent 
nutritive  power  determining  cell  proliferation  of  the  connective  tissue  in 
the  external  coat ;  from  without,  by  condensation  and  incorporation  of  the 
surrounding  tissues.    By  such  condensation  and  organization  of  part  of  the 
nbrrn  from  within,  with  plastic  contribution  also  Irom  the  living  texture, 
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interior  of  the  cyst  may  come  to  be  lined  with  a  quasi-membranous 

structure ;  analogous  to,  and  often 
apparently  continuous  with  the  in- 
ternal coat  of  the  artery.  Resistance 
to  enlargement  of  the  tumour  is  made 
partly  by  this  strengthening  of  the 
cyst,  partly  by  the  contractile  effort 
of  repression  exerted  by  the  surround- 
ing tissues. 

The  first  part  of  the  process  of  for- 
mation is  gradual  and  slow.    But  on 
the  coats  giving  way,  increase  is  sudden,  and  for  a  time  rapid ;  often  the 
patient  has,  by  sensation  in  the  part,  a  distinct  perception  of  the  event 
This  is  a  frequent  form  of  idiopathic  aneurism,  especially  in  the 
extremities. 

3.  By  Euphtfe. — This  kind  of  tumour  forms  rapidly  from  the  first ; 
and  may  in  a  short  time  attain  a  large  size.    The  immediate  or  exciting 
cause  is  sudden  muscular  exertion,  as  in  pulling,  leaping,  etc.,  whereby 
the  arterial  timics  are  stretched  beyond  what  they  are  able  to  bear.    The  i 
internal  and  middle  coats  give  way  at  once,  by  laceration  ;  and  aneuris-  - 
mal  formation  speedily  follows.    The  patient  has  generally  a  distinct  I 
perception  of  the  tear,  and  consequently  of  the  very  first  origin  of  the  ? 
tumour.    Sometimes  the  event  occurs  during  ordinary  exertion  of  walk-  • 
ing  ;  and  then  he  is  apt  to  suppose  that  he  has  been  struck  on  the  part, , 
by  a  stick  or  stone.    But  this  exciting  cause  is  not  alone  sufficient ;  there 
must  be  a  predisposing  one  also ;  and  that  is  the  atheromatous  change. . 
Were  it  not  for  this,  the  tear  might  simply  heal ;  or,  at  all  events,  plastic 
product  would  be  formed,  whereby  the  arterial  tube  would  be  obHterated ; 
and  either  way,  there  wOilld  be  no  aneurism.    But  Avhen  arterial  de- 
generation exists,  no  such  reparative  effort  is  made  ;  on  the  contrary,  the 
tear  widens,  and  the  aneurismal  formation  advances. 

Other  terms  are  used  to  denote  varieties  in  character  or  form.  For 
example,  we  say  that  an  aneurism  is  Dissecting,  when  the  arterial 
tunics  are  more  or  less  separated  from  each  other  by  the  blood's  infiltra- 
tion. The  external  coat  alone  may  be  detached  from  the  middle  and 
internal.  Much  more  frequently,  hoWeVer,  the  transverse  fibres  of  the 
middle  coat  are  separated  into  two  layers,  for  a  greater  or  less  distance, 
in  the  track  of  the  vessel.*  Also,  the  dissection  may  be  either  complete 
or  partial.    That  is,  the  hiatlis  between  the  coats  may  terminate  in  a 

*  For  most  practical  purposes,  it  is  enbugh  tb  regai'd  the  arterial  tissue  as  consist- 
ing of  three  layers — internal,  or  serous  :  middle,  or  fibrous  :  and  external,  composed 
mainly  of  connective  tissue.  But  microscopically,  the  umuber  of  layers  may  be 
multiplied.  The  following  are  recognised  by  Henle  : — 1.  The  epithelial.  2.  Tlic 
striated,  or  fenestrated  membrane.  3.  The  longitudinal  fibrous.  4.  The  circular 
fibrous.  5.  The  yellow  fibrous,  or  elastic.  6.  The  areolar  (connective  tissue).  By 
Malgaigne  the  Sclerous  is  described  as  a  separate  tunic  ;  it  is,  ho\veVer,  nothing  else 
than  the  subserous  muscular  coat,  in  which  the  degenerative  changes  already  described 
first  occur. 

Fig.  1G8.  Aneurism  of  the  aorta.    The  greater  pai-t  of  the  cyst  filled  with  clol. 
Aperture  of  communication  small. 


IDIOPATHIC  ANEURISM. 


391 


bUud  sac,  where  blood  stagnates,  or  whence  rather  it  will  regurgitate.  Or 
the  dissection  may  be  complete  ;  there  being  a  second  aperture  of  com- 
munication with  the  artery,  at  the  extremity  of  the  hiatus,  through 
which  the  stray  current  of  blood  again  joins  the  main  stream.  Such 
dissections  may  be  of  slight  extent,  or  they  may  occupy  several  inches 
of  the  vessel.  The  variety  is  of  comparatively  rare  occurrence ;  and  is 
seldom  found  affecting  any  artery  except  the  aorta. 

It  is  useful  to  remember  that  the  aneurism  is  sometimes  connected 
with  the  artery  by  means  of  a  nar- 
row neck  of  considerable  extent,  in- 
stead of  the  abnormal  cavity  being 
bluffly  set  upon  the  normal  tube. 
The  fundus  of  the  pulsating  tumour 
may  consequently  project  several 
inches  from  its  arterial  origin  ;  and, 
in  certain  situations,  as  at  the  root  of 
the  neck,  diagnosis  is  thence  ren- 
dered obscure.  An  aneurism  there 
may  seem  to  be  of  the  innominata,  or 
of  the  first  third  of  the  subclavian, 
while  in  truth  it  is  of  the  aorta. 
Such  a  tumour  is  said  to  be  Pedun- 
culated. 

Aneurism  is  also  said  to  be  either 
Limited  or  Diffuse.  In  the  one  case 
it  is  bound  within  the  limits  of  a 
proper  cystj  in  the  other,  having 
either  burst  tlirough  this,  or  been 
originally  devoid  of  it,  blood  is 
widely  diffused  by  infiltration  into 
the  surrounding  tissues. 

The  idiopathic  aneurism  is  at  first 
invariably  limited ;  but  it  may  be- 
come diffuse  by  giving  way  of  the 
cyst,  from  disintegration  or  lacera- 
tion.   The  occurrence  is  always  secondary.    Iii  trdumatic  or  accidental 
aneurism,  on  the  contrary — dependent  on  Isesion  not  originated  by  disease 
in  the  arterial  tissue — the  form  may  be  diffuse  or  not  at  first,  according  to 
circumstances.    If  the  escape  of  blood  be  sudden,  great,  and  violent,  no 
distinct  restraining  cyst  can  form ;  infiltration  is  wide  and  free  ;  and  the 
diffuse  variety  may  be  said  to  be  at  onde  established  ;  or  rather,  perhaps, 
the  case  might  be  termed  one  of  internal  hemorrhage,  with  infiltration — 
likely  to  choke  circulation  of  the  limb,  and  threaten  mortification.  Or 
the  escape  of  blood  from  the  wound  being  less  intense  and  copious,  a 
cyst  forms  by  condensation  ;  which  subsequently  may  give  way,  however, 
under  some  fresh  exciting  cause ;  and  then,  as  in  the  idiopathic  form, 
the  "diffuse"  condition  is  secondary — sometimes  for  weal,  more  fre- 
quently for  woe. 

Fig.  169.  Anourism,  of  a  double  cyst.    The  first  had  given  way  ;  tlie  tumour  tlioii 
became  dilFuse  ;  but  the  second  cyst  formed,  of  uon-arteruil  tissue.— Sir  C.  Bell. 


Fig.  169. 
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Traumatic  or  Accidental  Aneurism. 

In  the  traumatic  form,  as  abeady  stated,  the  aneurismal  cyst  is  not 
composed  of  any  of  the  arterial  coats,  but  entirely  constructed  from  the 
tissues  exterior  and  adjoining  to  the  vessel.  1.  Most  frequently,  it  is 
the  result  of  wound ;  all  the  coats  being  at  once  perforated ;  blood 
escaping  in  considerable  volume  and  force,  and  thereby  condensing  for 
itself  a  cyst ;  the  cyst  subsequently  becoming  strengthened,  yet  dilating 
in  the  ordinary  way.  2.  Or  it  may  be  the  result  of  laceration ;  as  ia 
fracture  of  the  Umb.  Or  it  may  occur  independently  of  fracture ;  as  by 
the  employment  of  undue  force  in  reducing  dislocation.  The  main  artery 
is  torn,  either  partially  or  completely.  Profuse  hemorrhage  is  the  result, 
which,  finding  no  external  outlet,  infiltrates  the  neighbouring  soft  parts, 
or  perhaps  distends  them  to  form  a  large  bloody  pool.  The  arterial  aper- 
ture does  not  heal,  but,  remaining  patent,  establishes  a  permanent  com- 
munication j  and  so  the  diffuse  form  of  aneurism  is  produced. 

3.  Accidental  aneurism  may  occur  in  another  way ;  by  laesion  irrespec- 
tive of  traumatic  injury,  yet  quite  external  to  the  arterial  coats.  These 
may  be  perforated  by  ulceration  from  without.    An  abscess  forms  in  the 
immediate  vicinity  of  an  arterial  trunk.    Evacuation  is  delayed;  and 
spontaneous  approach  to  the  surface  is  repressed  by  fibrous  investments. 
The  cavity  of  the  abscess  enlarges  deeply,  and  compresses  the  arterial 
tissue.    This  at  first  bends  before  the  pressure,  and  is  besides  protected 
by  plastic  product,  which  seems  as  if  specially  provided  for  this  end. 
But,  as  the  abscess  continues  to  enlarge  and  pressure  to  increase,  the 
utmost  limit  of  accommodation  on  the  part  of  the  artery  is  reached  ;  and 
its  tissues,  themselves  now  involved  in  the  suppurative  change,  at  length 
give  way  by  ulceration.    The  arterial  canal  becomes  continuous  with  the 
cavity  of  the  abscess,  through  an  ulcerated  aperture,  perhaps  of  no  great 
size ;  the  cavity,  formerly  filled  with  pus,  becomes  occupied  by  blood  j 
and  what  was  an  abscess,  has  become  an  aneurism.    One  obvious  advantage 
of  the  narrow  aperture  of  communication  is,  that  the  pus  is  gradually, 
and  not  at  once,  brought  into  the  general  circulation — for  a  time,  pro- 
bably, continuing  to  whirl  in  turbulent  motion  within  its  own  cyst ;  and 
thus  the  system  may  be  saved  from  those  formidable  symptoms  which 
might  follow  any  considerable  and  direct  admixture  of  pus  with  the  cir- 
culating mass  of  blood.     A  memorable  example  of  this  form  of  the 
disease  was  afforded  by  the  hospital  experience  of  Mr.  Liston  (p.  182). 
It  is  only  fair,  however,  to  state  that  this  mode  of  formation  of  an 
aneurism  is  denied  by  several  practical  surgeons.    These  acknowledge 
that  an  artery  exposed  in  the  sac  of  an  abscess  frequently  gives  way  by 
ulceration,  after  the  opening  of  the  purulent  collection,  but  deny  that 
any  communication,  as  above  described,  of  the  arterial  channel  with  the 
abscess  sac,  ever  forms  antecedent  to  such  opening. 

A  case  once  occurred  in  my  hospital  practice  which  seems  to  bear 
strongly  on  the  point.  A  woman  was  stabbed  in  the  arm,  by  means  of 
a  blunt  knife,  and  lost  much  blood  at  the  time.  About  eight  days  after- 
wards, the  wound  being  in  an  ulcerating  state,  serious  hemorrhngo 
occurred ;  and,  cutting  into  the  part,  I  secured  two  bleeding  arterial 
points  by  ligature.    After  this,  the  wound  healed  kindly  though  slouly, 
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from  the  bottom  ;  and  the  woman  was  discharged  with  a  firm,  depressed 
cicatrix.  About  a  fortnight  afterwards,  however,  she  returned  with  a 
lai'ge  fidse  aneurism  occupying  the  whole  of  the  upper  part  of  the  arm, 
and  restrained  from  bursting  only  by  the  thin  translucent  pellicle  of  tlie 
cicatrix.  Through  this  the  dark  interior  could  be  seen.  No  time  was  to 
be  lost ;  and  the  ordinary  direct  operation  was  performed,  with  a  success- 
ful issue— the  ulnar  artery  being  found  open,  about  an  inch  below  where 
the  hgature  had  been  applied  in  the  first  instance.  The  woman,  it  seems, 
had  resumed  laborious  occupation  immediately  after  dismissal ;  and  very 
speedily  a  throbbing  was  felt  in  the  arm,  such  as  is  usually  thought 
symptomatic  of  suppuration.  She  believed  that  matter  had  formed,  and 
that  it  would  follow  the  ordinary  course  of  an  abscess  ;  but  became  alarmed 
by  afterwards  observing  a  general  pulsation  of  the  arm,  on  account  of 
which  she  once  more  sought  hospital  relief.  Such  a  history  seems  to 
oint  to  suppuration,  and  subsequent  arterial  communication  with  the 
abscess,  as  the  sequence  towards  this  aneurismal  development. 

The  most  common  example  of  traumatic  aneurism  is  that  which 
follows  accidental  wound  in  venesection,  at  the  bend  of  the  arm.  The 
mistake  is  usually  at  once  discovered,  and  means  taken  to  avert  the  con- 
■.  sequences ;  by  energetic  and  direct  pressure  on  the  part.     Blood  in 
consequence  escapes  but  slowly  from  the  wound  in  the  artery.  By 
the  pressure,  it  is  prevented  from  being  discharged  externally.  It 
slowly  accumulates,  therefore,  in  the  areolar  tissue,  exterior  to  the  artery, 
and  beneath  the  fascia  of  the  fore- arm.    This  tissue  becomes  condensed 
into  the  form  of  a  cyst ;  which,  as  in  idiopathic  aneurism,  receives 
corroborating  addition  both  by  deposit  from  the  blood,  and  by  amal- 
gamation of  other  tissues  on  its  outer  stttface.    The  internal  additions 
incorporated  with  the  original  cyst,  and  fully  organized,  acquire  from 
pressure  a  compact  structure,  and  constitute  a  lining  membrane,  smooth, 
and  serous-looking ;  often  seeming,  as  in  idiopathic  aneurism,  to  be  con- 
tinuous with  the  internal  coat  of  the  artery.    The  coagulum  contained 
within  the  cyst  is  always,  however,  loose  and  dark-coloured ;  and  such 
aneurism  never  contains  the  dense,  concentric,  laminated,  fibrinous  co- 
agula,  which  are  so  frequently  met  with  in  the  idiopathic  form  of  the 
aneurismal  sac.    The  cyst  of  the  traumatic  aneurism  may  ultimately  give 
way,  and  the  aneurism  become  diffuse  ;  but  this  is  by  no  means  probable, 
seeing  that  the  cyst  is  powerfully  strengthened  by  the  investing  fascia  of 
the  fore-arm. 

When  remedial  pressure  is  either  absent  or  imperfect,  the  bloody 
swelling  may  be  large  and  diffuse  from  the  first.  The  coagulum  is  seldom 
dense  throughout,  in  either  the  diffuse  or  the  circumscribed  variety ;  but 
often  has  a  central  space  or  canal,  continuous  with  the  arterial  aper- 
ture. 

By  some  it  is  supposed  that  the  aneurismal  formation  is  different  from 
tha,t  just  described.  That  the  escape  of  blood,  with  formation  of  an  ex- 
tenor  cyst,  is  not  immediate ;  but  that  the  aperture  in  the  vessel  is  first 
filled  up  by  a  membranous  formation  ;  and  that  this,  yielding  before  the 
blood's^  impulse  from  within,  gradually  dilates  and  forms  the  aneurismal 
sac.    Such  a  mode  of  formation  must  be  very  rare. 

In  whatever  way  formed,  the  traumatic  aneurism  has  one  very  impor- 
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tant  practical  characteristic  ;  namely,  a  formation  quite  independent  of 
arterial  degeneration.  In  consequence,  we  have  it  in  our  power  to  deal 
remedially  with  the  tumour  itself ;  expecting  to  find  the  arterial  tunics 
there  as  sound  as  at  any  other  part. 

Symptoms  of  Idiopathic  Aneurism,  Circumscribed. 

This  being  hy  much  the  most  frequent  form  of  aneurism,  its  symp- 
toms may  be  regarded  as  descriptive  of  the  disease  in  general.  We  are 
also  to  be  understood  as  mainly  referring  to  aneurisms  which  are  external 
to  the  great  cavities  of  the  body,  and  consequently  amenable  to  surgical 
treatment. 

There  is  a  swelling,  at  first  small,  but  gradually  increasing ;  originally 
soft  and  quite  compressible,  the  cyst  being  as  yet  filled  only  with  fluid 
blood ;  ultimately  hard,  and  incapable  of  being  made  altogether  to  recede, 
its  interior  having  become  occupied  by  a  greater  or  less  amount  of  solid  fibri- 
nous deposit.    But  however  great  the  diminution,  or  however  complete  the 
disappearance  may  have  been  under  pressure — so  soon  as  this  is  removed, 
there  is  an  immediate  and  forcible  return  to  the  former  dimensions.  In 
the  tumour  thei'e  is  distinct  distensile  pulsation  from  the  beginning ; 
appreciable  by  both  sight  and  touch,  but  more  especially  by  the  latter ; 
synchronous  with  the  heart's  impulse ;  equally  felt  in  all  aspects  of  the 
tumour  ;  increased  by  pressure  on  the  distal  side  ;  diminished,  or  perhaps 
wholly  arrested,  by  j)ressure  on  the  cardiac  side  of  the  tumour.    At  each 
impulse,  there  is  not  only  elevation  of  the  tumour,  but  distinct  expansion 
of  it  at  every  point.    The  more  firm  the  pressure  applied,  the  more  dis-  • 
tinct  the  impulse,  and  the  more  evident  the  simultaneous  effort  of  en-  • 
largement.    At  the  same  time,  a  very  expressive  thrill  is  imparted  to  the  ? 
compressing  hand ;  and  if  the  ear  be  applied,  mediately  or  immediately,  , 
a  hruit  de  soufflet  will  be  heard  more  or  less  distinct.    The  bruit,  how-  • 
ever,  it  is  important  to  remember,  is  not  an  infallible  indication  of  the  ; 
presence  of  aneurism.    Pressure  on  the  artery,  by  the  stethoscope,  or  by  ' 
any  tumour,  may  induce  it ;  and  it  is  also  found,  when  no  structural  1 
change  exists,  seeming  to  depend  on  an  impoverished  and  deficient  state  .' 
of  the  blood — as  in  anaemia.    It  may,  however,  safely  be  concluded  that  ; 
in  all  external  aneurisms  this  symptom  exists ;  and,  therefore,  in  any  r 
pulsating  tumour  where  there  is  no  hruit  present,  a  shrewd  suspicion  that 
it  is  not  aneurismal  should  be  excited. 

The  tumour's  growth  is  steady ;  seldom  in  idiopathic  aneurism  so 
rapid  as  the  outward  bulging  of  an  abscess  ;  seldom  so  tardy  as  the 
enlargement  of  any  solid  tumour,  not  malignant.  Pain  is  complained 
of ;  not  so  much  on  account  of  structm-al  changes  in  the  artery  itselt, 
as  in  consequence  of  subsequent  interference  with  the  adjoining  textures, 
as  the  enlarging  tumour  encroaches  on  them.  And  sometimes,  in  what 
may  be  termed  acute  aneurisms,  the  suffering  is  really  excruciating.  A 
patient  under  my  care  in  the  hospital,  affected  with  acute  inguinal 
aneurism,  expressed  himself  as  enduring  constant  agony  in  the  thigh  and 
knee  ;  and  urgently  demanded  relief  by  operation.  This  was  delayed,  m 
the  hope  of  finding  both  part  and  system  in  a  more  favourable  condition, 
after  suitable  treatment.    But  meanwhile,  the  poor  man,  in  a  mingled 
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phrenzy  of  delirium  and  despair,  sought  an  end  of  trouble  by  thrusting 
a  corkscrew  into  the  centre  of  the  tumour.*  He  had  groat  fear  of  dying ; 
but  pain,  by  its  intensity,  overcame  the  fear  of  death,  and  drove  him 
to  suicide.  The  pain,  be  it  remembered,  is  not  only  or  always  com- 
plained of  as  existing  in  the  situation  of  the  aneurism ;  it  frequently  affects, 
or  extends  to,  parts  beyond.  In  popliteal  aneurism,  for  example,  the 
heel  is  very  frequently  complained  of  as  the  site  of  pain. 

Pressure  on  the  passing  nerves  causes  not  only  pain,  but  numbness 
and  swelling  also,  of  the  lower  part  of  the  limb.  By  pressure  on  the 
veins  and  lymphatics,  congestion  is  induced ;  causing  more  or  less 
cedema,  by  which  the  limb  is  swoln  and  discoloured.  From  the  same 
cause  there  is  physical  weakness,  diminution  of  temperature,  and  impair- 
ment of  function.  And  let  it  never  be  forgotten,  that  vital  power — the 
power  of  resisting  or  controlling  the  inflammatory  process,  and  averting 
its  untoward  results — is  very  much  impaired. 

Important  organs  in  the  neighbourhood  may  have  their  functions 
seriously  impeded  by  the  bulging  of  an  aneurism.  In  thoracic  aneurism, 
for  example,  compression  of  the  air  passages  may  threaten  asjjhyxia ; 
inanition  may  be  impending,  by  obstruction  of  the  gullet,  and  respira- 
tion may  be  obstructed  by  pressure  on  the  recurrents  acting  upon  the 
larynx. 

The  patient's  own  perception  of  the  disease  is  usually  most  distinct. 
He  sees  and  feels  the  living,  beating  tumour.  But  the  period  at  which 
he  first  becomes  aware  of  its  presence  is  very  various.  If  it  have  been 
formed  by  dilatation  only,  weeks  or  months  may  elapse,  subsequently 
to  its  origin,  ere  it  arrests  his  attention.  If  it  have  been  produced  by 
the  second  mode  of  formation,  the  first  stage,  by  dilatation,  may  have 
passed  unnoticed ;  but  the  aggravation  by  giving  way  of  the  coats  is 
usually  quite  distinct.  And,  as  already  stated,  when  the  disease  has 
begun  by  sudden  laceration  of  the  tissue,  the  very  instant  of  origin  is 
noted  and  remembered  by  the  patient. 

As  the  tumour  enlarges,  the  artery  contracts  on  its  distal  aspect,  and 
circulation  is  weaker  there.  Did  the  lower  limb  depend  for  its  arterial 
supply  wholly  on  the  contents  of  the  affected  trlink,  vital  power  would 
be  brought  much  lower  than  it  is.  But  the  diminished  volume  of  the 
main  stream  is  compensated,  by  enlargement  of  the  side  channels. 
What  is  termed  the  collaterial  circulation — at  all  times  existing — is 
amplified  to  atone  for  the  deficiency.  Collateral  branches,  arising  above 
the  tumour,  enlarge ;  and,  anastomosing  with  others  from  below,  as  they 
pass  round  the  aneurism,  pour  their  contents  again  into  the  main  trunk. 
Some  inches  beyond  the  tuniour,  the  arterial  canal  again  shews  its  normal 
dimensions  ;  and  the  general  circulation  of  the  Hmb  is  ultimately  the 
same ;  only,  at  and  around  the  tumour,  it  is  partly  direct  and  partly 
circuitous. 

The  tumour  has  not  existed  for  any  very  long  time  before  its  con- 
tents begin  to  assume,  in  part,  the  solid  form.  Fibrin  is  deposited  from 
the  circulating  blood,  and  becomes  arranged  in  concentric  laniinas  within 
the  sac.  Part  is  incorporated  with  the  inner  surface  of  the  cyst ;  be- 
conung  connected  with  it  by  both  organic  arrangement  and  vasculaiiza- 

*  Monthly  Journal,  April  1850. 
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tion.  Tliis  goes  to  strengthen  the  cyst ;  and  is  quite  distinct  from  the 
great  bulk  of  the  clot,  which  is  loose  in  the  cavity — as  also  from  otlier 
concentric  fibrinous  lamina?,  with  fluid  blood  playing  round  and  sometimes 
through  them.  In  consequence  of  this  accumulation  of  solid  fibrin, 
the  pulsation  and  compressibility  of  the  tumour  are  aflected.  Tlio 
•former  may  be  somewhat  less  distinct  at  certain  points  than  at  others, 
according  to  the  form  and  density  of  the  clot ;  and  if  this  be  both  dense 
and  large,  while  the  aperture  of  communication  between  the  cyst  and 
artery  is  small,  little  diminution  of  bulk  may  be  effected  even  by  ener- 
getic pressure.    This  state  of  matters,  however,  is  no  disadvantage ;  on 

the  contrary,  it  is  by  such  change  that 
spontaneous  cure  is  accomplished.  The 
fibrinous  deposit,  enlarging,  may  come 
to  occupy  almost  the  whole  cavity  ;  but 
still  something  more  is  wanted.  If  loose, 
with  fluid  blood  playing  around  and 
between  the  dense  concentric  laminae,  the 
cure  is  yet  far  distant.  One  step  more  is 
wanted.  By  agglutination  of  each  layer 
to  the  others  next  it,  and  of  the  outer 
one  to  the  cyst,  the  inner  surface  of  the 
sac  must  be  firmly  glued  to,  and  ulti- 
mately incorporated  with,  the  fibrinous 
mass.  Then  the  cavity  is  obUterated,  the 
tumour  consolidated.  There  is  no  room 
for  any  more  entrance  of  fresh  and  fluid 
blood ;  this  either  passes  on  in  its  own 
proper  channel,  as  in  health ;  or,  as  more 
frequently  happens,  the  solid  tumour  re- 
acts on  the  arterial  canal,  biilging  into 
it  by  gradual  deposit  of  fibrin — obstruct- 
ing its  flow,  and  inducing  ultimate  obK- 
teration  at  that  point.  There  being  no  • 
longer  an  impulse  from  within,  the  re- 
straining influence  from  contractile  efforts  5 
of  the  adjoining  tissues  is  now  unopposed ; 
and  thereby  gradual  subsidence  of  the 
tumour,  by  absorption  of  the  solid  contents,  is  greatly  favoured.  Ulti- 
mately, by  continuance  of  absorption,  and  absence  of  increase,  almost  all 
trace  of  the  tumour  has  disappeared.  The  artery  is  usually  found  occluded 
at  the  site ;  but  sometimes,  though  seldom,  its  canal  remains  still  per- 
vious (Fig.  170).  •       r         4.  1 

The  occurrence  of  such  a  chain  of  events,  however,  is  unfortunately 
rare.  In  the  great  majority  of  cases,  unaided  by  our  art,  the  fibrinous 
deposit  is  not  agglutinated  to  the  cy.st,  and  consequently  does  not  solidify 
the  tumour,  but  merely  acts  as  a  partial  restraint  upon  its  growth; 

Fig.  170.  Aneurism,  hj  dilatation.  The  abnormal  spaec  almost  entirely  filknl 
up  hy  fibrin  ;  the  arterial  eanal  romiaining  clear.  Spontaneous  cure  in  progress ; 
l,ut,  to  the  left,  au  important  defcct-the  solid  clot  not  yet  iucoqiorated  mth 
the  cyst. 
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interposing  itself  between  the  cyst  and  the  main  arterial  impulse,  and 
thereby,  to  some  extent,  moderating  the  expansion  of  the  aneurism. 

As  the  tumour  enlarges,  the  adjacent  parts,  more  especially  those  in 
the  direction  of  the  principal  increase,  are  displaced ;  and,  as  we  have 
already  seen,  they  may  have  important  functions  disturbed.  And  there 
is  not  only  displacement  and  interruption  of  function  ;  change  of  structure 
is  induced.  Part  of  the  superimposed  textures  may  become  incorporated 
with  the  cyst ;  part  is  removed  by  absorption.  Fibrous  texture  resists 
long ;  and  may  determine  the  increase  in  a  lateral  direction  ;  while,  by 
its  unaccommodating  resistance  to  the  impulse  beneath,  much  local  pain, 
followed  by  constitutional  disturbance,  may  result.  Bone  is  more  com- 
pliant ;  it  cannot  yield  like  the  soft  textures  by  elasticity ;  but  it  loses 
substance  at  the  point  compressed,  by  continuous  absorption.  Between 
the  bone  so  affected  and  the  aneiuismal  contents,  there  may  be  interposed 
the  ordinary  cyst,  more  or  less  attenuated  by  pressure  :  or  that  portion 
of  the  cyst  may  have  been  wholly  removed,  and  its  place  occupied  by 
the  bone  itself— the  wave  of  blood  washing  the  bare  cancellated  texture, 
without  even  a  coagulum  interposed. 

As  thus  the  tumour  enlarges,  in  spite  of  resistance  from  superimposed 
parts — impulse  and  expansion  from  within  proving  paramount — the  symp- 
toms are  not  merely  local  j  besides  local  pain, 
numbness,  oedema,  and  more  or  less  disturbance  of 
function,  according  to  the  nature  of  the  parts  com- 
pressed, and  the  degree  of  their  compression,  the 
system  is  sooner  or  later  involved  in  obvious 
irritation.    This  is  to  some  extent  due,  and  in 
very  large  aneurisms  undoubtedly  due,  to  the 
quantity  of  blood  contained  within  the  sac,  and 
which,  although  retaining  its  vitality,  is  virtually 
cut  off  from  and  lost  to  the  system  at  large. 
The  stomach  and  digestion  fail,  sleep  is  disturbed, 
strength  and  flesh  decline,  the  pulse  becomes 
weak  and  frequent ;  in  fact,  the  ordinary  symp- 
toms of  constitutional  irritation  and  ansemia  are 
established — more  or  less  urgent,  in  proportion  to 
the  resistance  which  is   afforded,  the  import- 
ance of  the  parts  to  Avhich  pressure  is  applied, 
the  size  of  the  aneurismal  sac,  and  the  conse- 
quent quantity  of  its  contents.    By  such  general 
disorder  the  patient  may  be  carried  away — slowly 
exhausted.  Fig.  i7i. 

If  not,  a  great  crisis  is  approached  :  the  tumour  having  reached 
the  integumental  surface,  or  the  border  of  a  mucous  canal,  or  a  serous 
cavity.^  The  last  intervening  texture  gives  way;  and  then  the  fatal 
result  is  seldom  long  delayed.  The  opening  is  effected  in  different  ways. 
1.  On  the  surface,  the  same  occurs  as  with  abscess  ;  a  portion  of  the 
skui  IS  attenuated,  sloughs,  and  separates.  2.  In  a  mucous  canal,  the 
aperture  is  made  by  continuous  removal  of  tissue  at  the  part  most  com- 

.  Fig.  171.  Aneurism  of  tho  descending  aorta  ;  burst.  The  patient  died  suddenly, 
m  conscfiuence. 


398 


PROGKESS  OF  ANEUEISM. 


pressed,  hy  absorption— and  latterly  by  ulceration.  Or,  it  may  happen, 
accidentally,  that  the  progress  of  ulceration  in  the  mucous  membrane 
may  bo  reversed.  For  example,  an  aneurismal  tumour  may  compress 
the  lower  part  of  the  trachea,  threatening  aspliyxia ;  tracheotomy  is  per- 
formed, and  a  long  elastic  tube  is  worn  in  the  wound  ;  the  extremity  of 
that  tube  presses  upon  the  apex  of  the  aneurism,  and  by  that  pressure 
ulceration  of  the  mucous  membrane  is  induced  ;  the  ulceration  continues 
advancing  towards  the  aneurism,  and  so  the  latter's  cavity  may  be 
exposed.  Or,  the  pressure  of  aneurism  on  the  oesophagus  may  be  mistaken 
for  the  narrowing  of  that  tube  by  stricture  ;  and  the  use  of  bougies, 
causing  ulceration  in  the  bulging  mucous  membrane,  may  lead  to  a  like 
calamity.  3.  A  serous  cavity  is  opened,  by  attenuation  of  the  serous  mem- 
brane, from  absorption  under  the  continued  pressure;  and  then  laceration 
of  the  sac  and  serous  membrane  takes  place  at  the  attenuated  part. 

When,  at  any  stage  of  its  progress,  the  aneurism  becomes  diffuse, 
the  symptoms  are  materially  altered.  Pulsation  is  diminished  in  conse- 
quence of  pressure  which  is  exercised  on  the  arterial  tube  by  the  blood 
infiltrated  around ;  and,  when  the  infiltration  occurs  to  but  a  limited 
extent,  not  exceeding  what  the  general  circulation  of  the  part  can  bear, 
it  may  happen — all  untoward  circ\imstances  remaining  aloof — that  thus 
the  probability  of  spontaneous  cure  may  be  enhanced.  Indeed,  in  some 
cases,  we  have  no  hesitation  in  attributing  the  origin  of  spontaneous  cure 
to  the  occurrence  of  the  diffused  form.  But  it  is  more  likely  that  the 
issue  will  acquire  an  untoward  tendency  by  this  event ;  the  limb  is 
endangered,  and  secondarily  the  system.  The  interruption  to  arterial 
flow,  by  rapid  and  profuse  infiltration  of  blood  into  the  general  tissues, 
may  be  so  great  as  at  once  to  occasion  gangrene  of  the  limb.  Or 
the  arterial  iniiux  may  be  but  partially  interrupted ;  enough  passing 
barely  to  maintain  vitality  at  the  first.  By  and  by  the  inflammatory 
process  begins  in  this  part  of  weakened  power,  and,  proving  destructive 
in  its  results,  produces  not  merely  difi'use  suppuration  but  sloughing. 
JSTay,  the  whole  limb  may  be  struck  with  gangrene  thus  secondarily  ; 
and  this  is  all  the  more  likely,  if  local  stimuli  have  been  imprudently 
employed.  Early  amputation  then  affords  the  only  prospect  of  preserv- 
ing life.  When  part  of  the  infiltration  is  superficial,  discoloration  of 
the  integument  necessarily  attends  ;  and  let  not  this  be  mistaken  for  an 
indication  of  gangrene  already  established. 

The  Fatal  issue  of  aneurism,  then,  may  occur  in  various  ways.  1. 
By  hemorrhage.  The  intervening  textures  have  all  given  way,  as  for- 
merly detailed.  A  gusli  of  blood  follows  establishment  of  the  open  con- 
dition. But  this  is  not  always  at  once  fatal,  especially  when  the  aneurism 
opens  on  a  mucous  membrane,  even  in  the  case  of  the  largest  and  most 
active  tumours.  A  portion  of  the  coagulum,  becoming  impacted  in  the 
orifice,  for  a  time  stems  the  flow.  By  and  by  this  plug  may  be  extruded 
or  dislodged,  and  hemorrhage  returns  ;  again  it  may  be  arrested,  and  again 
return  ;  and  thus  by  repetition  of  bleedings,  the  patient  is  ultimately  ex- 
hausted, and  perishes.*  Or  death  by  bleeding  maj'^  be  altogether  arrested; 
the  clot  remaining  firm,  and  the  mucous  membrane  healing  over  it — the 
*  It  is  remarkable  what  powers  of  an-est  and  delay  Nature  has  in  tliis  particular. 
The  late  Mr.  Listen  died  of  aortic  aneurism.    In  July  profuse  hemorrhage  took  place 
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aneurism  not  cured,  however,  "but  progressing  to  a  fatal  result  in  another 
way.  3.  By  2yrcssare  on  important  parts ;  as  on  the  trachea,  oesophagus, 
nerves,  etc.  Aneurisms  of  the  arch  of  the  aorta,  for  example,  usually 
prove  'fiital  by  the  injurious  eflTect  on  respiration.  3.  By  merc^  consti- 
tutional imtation;  the  system  sympathising  with  the  local  disorder. 
And,  co'teris  paribus,  the  greater  the  obstacles  to  the  tumour's  enlarge- 
ment, the  greater  the  amount  of  constitutional  disturbance.  Fibrous 
coverings  oppose  onward  progress  of  the  aneurism  to  the  open  state ;  but 
do  not  avert,  though  they  may  delay,  the  fatal  issue.  Ere  hemorrhage 
has  had  an  opportunity  to  occur,  the  patient  may  have  been  carried  off 
by  the  wearing  hectic.  4.  By  suppuration  of  the  sac.  The  secretion  of 
pus  may  prove  great  and  protracted  ;  and  even  amputation  may  fail  to 
arrest  exhaustion  therefrom.  5.  Bt/  diffusion  of  the  aneurism;  inducing 
gangrene  of  the  limb,  in  the  manner  formerly  explained.  Typhoid  symp- 
toms may  at  once  set  in  with  force,  and  forbid  the  doubtful  chance  of 
amputation.  6.  Lastly,  the  size  of  the  aneurism  may  become  so  dispro- 
portioned  to  the  powers  of  blood  formation  possessed  by  the  frame,  that 
although  within  the  sac  many  pounds  of  blood  may  be  contained,  the 
patient  dies  from  complete  anaemia,  with  all  the  symptoms  of  gradual  and 
fatal  hemorrhage. 

Diagnosis  of  Aneurism. 

The  Diagnosis  of  aneurism  is  one  of  the  most  important  points  in 
practical  surgery.  The  following  considerations  will  ordinarily  enable  us 
to  escape  from  error.  Chronic  abscess,  and  glandular,  medullary,  or  other 
tumours,  are  the  morbid  states  most  apt  to  assume  the  aneurismal  cha- 
racters. Often  they  simulate  the  disease  very  closely ;  strong  and  distinct 
pulsation  being  communicated  by  a  neighbouring  artery  of  large  size. 

But — 1 .  By  attending  to  the  history  of  the  case.  Aneurism  is  soft  and 
compressible  from  the  first,  and  then  becomes  hard  by  solidification  of 
its  contents.  An  abscess  may  be  soft  from  the  first,  but  more  frequently 
begins  with  induration,  and  softens  secondarily ;  reversing  the  progress 
of  aneurism.  A  small,  chronic,  and  scrofulous  abscess  may  be  soft  from 
the  first ;  and  may  perhaps  seem  to  be  compressible.  Situate,  for  example, 
in  the  groin,  in  the  axilla,  or  at  the  root  of  the  neck,  it  may  seem  to 
disappear  in  part  by  pressure,  beneath  the  surrounding  hardness ;  but  on 
removal  of  the  pressure,  tlie  lively  resilience  of  the  aneurism  is  wanting. 
An  enlarged  gland,  or  other  tumour,  is  invariably  first  hard,  then  soft, 
and  never  capable  of  being  dispersed  by  pressure  ;  and,  unless  suppura- 
tion occur,  the  softening  and  fluctuation  do  not  supervene  at  all. 

2.  Pulsation  is  equable  in  aneurism.  At  every  point,  unless  much 
alteration  by  partial  consolidation  have  occurred,  pulsation  is  felt  equally 
distinct.  Whether  the  tumour  is  compressed  directly  downwards,  or 
elevated  and  compressed  latterly,  pulsation  is  the  same.  A  solid  or  other 

from  the  windpipe  ;  the  aneurism  had  opened  then.  In  December  he  sank  under 
respiratory  oppression  ;  and  there  had  been  no  bleeding  during  the  interval— although, 
unhappily  unaware  of  the  disease,  he  had  been  habitually  indulging  in  the  most 
^olent  exercise.  On  dissection,  three  apertures  were  found  communicating  between 
the  aneurism  and  trachea  ;  each  one  not  only  firmly  corked  by  its  plug  of  fibrin,  but 
also  filmed  over  by  a  thin  cicatrix. 
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swelling,  not  aneurismal,  laid  over  the  track  of  an  artery,  and  receiving 
impulse  from  it,  has  a  very  distinct  pulsation  when  the  first  mode  of 
pressure  is  employed ;  but  when  raised,  and  held  by  the  sides,  pulsation 
"will  be  found  either  very  faint  or  altogetlier  absent. 

3.  Aneurisms  of  the  large  arteries  have  frequently  a  double  impulse; 
the  first  corresponding  to  the  diastole  of  the  arteiy;  the  second  taking 
place  between  it  and  the  following  diastole,  and  corresponding  to  the 
systole  of  the  artery.  Tumours  which  merely  receive  arterial  pulsation 
exhibit  only  one  impulsion,  isochronous  with  the  arterial  diastole. 

4.  Pulsation  of  aneurism  is  felt  from  the  first.  Not  so,  in  the  case 
of  swellings  not  aneurismal.  At  first  these  are  small ;  and,  not  encroach- 
ing on  the  vessel,  they  receive  from  it  no  impulse.  Only  after  some 
time  do  they  enlarge  to  such  an  extent  as  to  be  in  close  contact  with  the 
artery;  and  then  they  receive  its  pulsation. 

5.  Aneurism  has  expansion  co-incident  with  pulsation.  The  fingers 
placed  firmly  on  the  tumour  diminish  it  more  or  less ;  pulsation  is  felt 
increasing  in  proportion  to  the  pressure  employed  ;  and  at  each  impulse 
there  is  a  palpable  elevation  of  the  hand,  by  expansion  of  the  walls  of 
the  cyst.  A  swelling  not  aneurismal,  on  the  contrary,  may  be  elevated 
at  each  stroke  of  the  vessel,  as  well  as  have  its  apparent  impulse  aug- 
mented by  increase  of  pressure ;  but  it  has  no  expansion  of  its  entire 
bulk  at  every  point ;  it  is  simply  raised — and,  whether  in  systole  or 
diastole,  its  dimensions  are  unaltered.  There  is  one  exceptional  case, 
however,  which  may  render  diagnosis  very  difl&cult.    K  a  chronic  ab- 

cess,  or  other  cyst,  overlay  an  artery  thus — 
then  its  pulsation  will  be  equal  in  all  direc- 
tions, each  impulse  will  be  accompanied  with  a 
sensation  of  expansion,  and  bruit  may  doubt- 
less be  distinct.  Extrication  from  error,  how- 
ever, may  still  be  within  our  power,  by  refe- 
rence to  the  fourth  test ;  inasmuch  as  inquiry 
ft  into  the  swelling's  history  will  inform  us, 
that  when  small  and  recent  it  shewed  no  sign 
at  all  aneurismal.  This  shuts  out  the  idea  of 
idiopathic  aneurism  in  such  a  case  ;  but  at  the  same  time  it  is  to  be 
remembered  that  the  abscess,  by  encroachment  on  the  vessel,  may  havt 
ultimately  perforated  its  walls,  and  so  have  been  converted  into  a  form 
of  accidental  aneurism,  as  formerly  explained. 

6.  An  aneurism  ordinarily  affords  both  thriU  and  bruit  to  touch  and 
auscultation ;  and  the  latter,  in  the  larger  arteries,  may  be  double,  hko 
the  impulse.  Another  tumour  may  possess  the  bruit,  but  has  not  both 
conjoined  ;  unless,  indeed,  it  be  the  exceptional  case  just  stated. 

7.  Pressure  on  the  cardiac  aspect  of  the  aneurism  diminishes  it-s 
pulsation,  bulk,  and  thrill ;  pressure  on  the  distal  aspect  has  a  precisely 
contrary  effect.  Another  tumour  may  have  its  apparent  pulsation  simi- 
larly affected  ;  but  the  pulsation  only. 

8.  Change  of  relative  position  affects  the  aneurism  but  little.  Pull 
it  rudely  aside,  and,  by  impeding  arterial  flow,  the  pulsation,  expansion, 

Fig.  172.  Section  of  an  abscess,  or  other  cyst  (&),  overlaying  an  artery  (a).  The 
aneurismal  state  must  be  closely  simulated  under  such  circumstances. 


Fig.  172. 
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and  bruit  may  be  diminished ;  but,  though  diminished,  they  are  still 
there.    Do  the  same  to  another  tumour,  and  pulsation  is  gone  quite. 

9.  Perhaps  the  tissues  are  lax  enough  to  permit  our  tracing  the  vessel's 
coiirse  with  the  fingers.  If  the  tumour  be  aneurisnial,  it  will  be  impossible 
to  detach  it  from  the  artery ;  if  non-aneurismal,  the  vessel  will  be  found  at 
all  parts  perfectly  free.  Even  at  the  supposed  neck  of  the  aneurism,  per- 
haps, the  finger's  point  maybe  inserted  between  the  tumour  and  arterial  tube. 

10.  In  aneurism  of  the  extremities,  the  limb  beneath  the  tumour  is 
shrunk,  wasted,  pained ;  j)erhaps  oedematous.  And  these  appearances  are 
not  so  marked,  if  they  exist  at  all,  in  the  case  of  a  tumour  which  merely 
simulates  aneurism. 

Causes  of  Aneurism. 

The  disease  is  more  frequent  in  men  than  in  women ;  and  seldom 
occurs  before  the  period  of  puberty.  In  the  lower  animals  it  is  not 
common,  except  in  the  ass,  in  which  animal  it  is  connected  with  the 
presence  of  an  entozoon — the  strongylus  armatus.  These  animals  lie 
within  the  aneurismal  sac ;  their  tails  being  entangled  in  the  fibrinous 
clots,  while  their  heads  are  free,  and  exposed  to  the  current  of  blood. 

1.  Predisjjosiug  causes. -^Yov  the  formation  of  idiopathic  aneurism, 
as  has  already  been  stated,  the  existence  of  atheromatous  degeneration  of 
the  arterial  coats  is  essential.  The  most  frequent  site  of  such  degenera- 
tion, and  consequently  of  aneurism,  is  at  the  turnings  of  the  blood's  cur- 
rent ;  whether  by  the  natural  curves  of  the  vessel,  as  at  the  arch  of  the 
aorta ;  or  by  the  giving  off  of  large  branches,  collaterally,  or  in  bifurca- 
tion. At  this  point  in  the  vessel  the  arrangement  of  the  fibres  of  the 
middle  coat  is  such  as  to  leave  a  A  shaped  portion  in  the  axilla  of  the 
vessel,  with  the  fibrous  textures  much  thinner  than  in  any  other  portion 
of  its  walls.  The  period  of  life  most  favourable  for  the  morbid  change, 
as  already  stated,  is  between  the  ages  of  thirty  and  fifty.  By  previous 
degeneration  the  elasticity  and  tone  of  the  vessel  are  greatly  impaired  at 
the  part  changed.  At  each  impulse  from  the  heart,  the  coats  yield  before 
the  wave  of  blood ;  but,  wanting  resilience,  they  fail  to  recover  themselves 
as  before.  And  thus  dilatation  is  established  and  increased ;  the  dilata- 
tion in  form  and  extent  probably  proportioned  to  the  extent  of  arterial 
degeneration.  The  dilatation  may  proceed ;  itself  forming  an  aneurism. 
Or  the  internal  and  middle  coats  give  way ;  and  then  aneurism  more  rapidly 
advances,  in  the  manner  already  detailed.  When  aneurism  has  been 
formed  by  dilatation  only,  communication  between  the  cyst  and  artery  is 
of  course  wide  and  free  ;  often  of  the  same  extent  as  the  cyst  itself.  When 
it  has  resulted  from  giving  way  of  the  coats,  the  aperture  is  of  more 
limited  dimensions ;  usually  of  circular  form,  sometimes  no  larger  than 
a  quill ;  with  margins  well  defined,  smooth,  and  often  of  great  density. 

Senile  earthy  degeneration  may  also  induce  aneurism  ;  but  does  so 
much  less  frequently  than  the  atheromatous.  The  change,  it  is  probable, 
occurs  m  the  following  way.  Where  the  earthy  formation  is  greatest,  a 
narrowing  of  the  arterial  canal  is  occasioned.  On  the  cardiac  aspect  of 
tnis  constnction,  dilatation  occurs.  This  may  itself  prove  aneurismal  Or, 
as  is  more  likely,  the  coats  at  this  part  yield  either  by  laceration  or  by  ulcera- 
lon ;  and  then  the  aneurismal  formation  proceeds  in  the  ordinary  way. 

2  D 
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2.  Exciting  causes. — The  more  prominent  of  these  are  violent  mus- 
cular exertion,  and  mental  emotion  ;  either  of  Avhich,  hut  more  especially 
the  former,  may  directly  cause  the  giving  way  of  the  coats. 

Certain  occupations  favour  the  disease.    Those  persons,  for  example, 
"who  are  exposed  to  intemperance  hy  their  vocation,  as  well  as  compelled 
to  undergo  heavy  lahour  which  often  demands  sudden  and  great  exertion, 
are  daily  under  the  operation  of  both  predisposing  and  exciting  causes. 
And,  again,  if  the  elderly  and  not  too  temperate  patient  be  by  his  calling 
exposed  to  sudden  stretching  of  a  vessel,  after  prolonged  relaxation  of  it — ■ 
even  without  hard  labour,  or  great  muscular  effort,  occasional  or  habitual — 
aneurismal  formation  is  likely  to  occur.    For  instance,  the  postilion,  or 
any  one  similarly  circumstanced,  who  has  for  hours  his  popliteal  aitery 
much  relaxed  in  a  bent  position  of  the  limb,  may  by  sudden  stretching  ; 
of  the  member,  on  resumption  of  the  erect  posture,  cause  partial  rupture  : 
of  the  coats  ;  and  if  arterial  degeneration  be  present,  as  is  not  unlikely, , 
aneurism  certainly  supervenes. 

In  some  cases,  atheromatous  and  calcareous  degeneration  pervades  the ; 
whole  arterial  system  ;  and  tendency  to  aneurismal  formation  is  in  con-  - 
sequence  universal.    Patients  so  affected  are  said  to  labour  under  the  j 
Aneurismal  Diathesis  ;  prone  not  only  to  aneurism,  but  to  aneurisms ; 
the  tumours,  in  such  cases,  seldom  proving  single  but  gregarious.  The 
existence  of  such  a  state  ia  indicated  by  a  peculiar  thrilhng  jar  of  the 
pulse,  as  well  as  a  wiry  hardness  of  the  vessels,  and  an  obvious  cachectic 
state  of  the  patient.    It  contra-indicates  operative  surgical  interference 
with  a  main  trunk  communicating  with  an  aneurism  ;  however  favourably 
adapted  the  tumour  might  otherwise  seeni  for  operation. 

Cure. 

Towards  this  end,  as  already  stated,  there  occur  : — deposit  of  concen-i 
trio  fibrinous  layers,  with  agglutination  to  the  cyst ;  reaction  of  the  super-: 
imposed  and  surrounding  parts  on  the  solidified  tumour ;  compression, 
thereby,  of  both  tumour  and  artery ;  probably  obstruction  of  the  latte 
by  extension  of  the  coagulum.  Absorption  of  the  sohdified  tumo 
gradually  advances  ;  ultimately  all  traces  of  the  aneurism  have  almos 
or  wholly  disappeared  ;  and  the  artery  is  either  permanently  obstructe 
and  obliterated,  at  that  point ;  or — as  more  rarely  happens — it  rema" 
free  and  pervious, 

The  cure  may  he  either  Spontaneous  or  Surgical 

1.  The  Spontaneous. — The  changes  formerly  described,  as  aflfectin 
spontaneous  cure,  may  be  induced  by  various  circumstances.  1.  " 
pressure  on  the  cardiac  side  of  the  tumour.  The  artery  may  be  he  . 
compressed  by  the  aneurism  itself,  it  having  enlarged  chiefl}''  in  tha 
direction,  and  being  bound  down  on  the  vessel  by  fibrous  investments. 
The  arterial  flow  to  and  into  the  cyst  is  consequently  moderated,  and  the 
occurrence  of  solidification  favoured.  Or  similar  pressure,  with  similai 
effects,  may  be  exerted,  not  by  the  original  tumour,  but  by  the  forma 
tion  of  another  aneurism  in  the  cardiac  proximity — an  example  of  tin 
cure  of  one  disease  by  the  establishment  of  another.  Tims,  for  ex 
ample,  a  subclavian  aneurism  has  been  cured  by  the  pressure  of  a  nascent 
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tumour  formed  on  the  arteria  anonyma.    But  perhaps,  indeed,  it  were  an 
error  to  apply  the  term  cure  to  such  an  event.    A  more  favourable  result 
is  the  third  variety  of  pressure  ;  when  a  tumour,  not  aneurismal,  and  un- 
connected with  the  vessel— perhaps  an  enlarged  gland— compresses  the 
artery,  or  artery  and  aneurism  both,  so  as  to  induce  agglutinated  coagula- 
tion in  the  cyst.    The  principal  disease  is  cured  ;  and  the  secondary  for- 
mation, the  independent  tumour,  may  either  disappear  spontaneously,  or 
be  dealt  with  afterwards  if  necessary.    2.  By  occlusion  of  the  aperture  of 
communication  ;  independently  of  pressure,  or  moderation  of  the  arterial 
flow.    A  firm  portion  of  coagulum  becomes  detached  from  the  fibrinous 
mass  occupying  the  interior  of  the  cyst,  and  is  impacted  in  the  aperture  ; 
either  preventing,  or  greatly  limiting  the  arterial  influx,  and  obviously 
favouring  contraction  and  solidification  of  the  tumour.    To  this  result  it 
is  plain  that  a  smallness  of  communicating  aperture  is  favourable  ;  and 
were  we  at  all  times  able,  by  auscultatory  and  other  signs,  to  ascertain 
the  dimensions  of  the  aperture,  we  might  more  truly  predicate,  in  those 
cases  of  internal  tumours  which  are  inaccessible  to  surgical  interference, 
the  result  of  treatment  with  the  view  of  obtaining  spontaneous  cure. 
3.  Bi/  sloughing  of  the  cyst;  not  partial,  but  including  the  whole.  In- 
flammatory sloughing  of  the  aneurismal  cyst  may  occur  spontaneously,  or 
be  the  result  of  external  injury.    If  the  slough  include  the  whole  cyst, 
and  spread  no  further,  a  fortunate  issue  may  be  predicated.    The  dead 
part  separates  in  the  usual  way  ;  but  not  until  the  surrounding  living 
textures  have  become  densely  occupied  by  plastic  product  ;  and  not 
imtil  all  the  implicated  blood-vessels,  including  the  artery  at  the  aneur- 
ismal part,  have  been  consolidated.     As  the  slough  separates,  conse- 
quently, no  hemorrhage  ensues ;  and  healing  advances  in  the  ordinary 
way.    Profusion  of  purulent  formation  is  the  principal  danger  ;  when  the 
suppurated  part  is  large,  and  the  patient  already  low  in  system.  Hectic 
may  ensue.    If  the  slough  be  but  partial,  however,  and  do  not  involve 
the  whole  cyst,  there  is  the  greatest  hazard.    On  separation  of  the  slough, 
the  open  cyst  and  artery  will  be  exposed  ;  hemorrhage  wall  be  great,  and 
probably  fatal.    4.    By  the  aneurism  becoming  diffuse.  As  formerly 
observed,  if  suppuration  or  gangrene  do  not  occur,  the  pressure  of  the 
diti'usely  infiltrated  blood  on  the  cardiac  portion  of  the  artery  may  so  re- 
strain its  flow  as  greatly  to  favour  the  occurrence  of  spontaneous  cure. 
5.  By  obliteration  of  the  artery  on  the  distal  aspect.  The  aneurism,  by 
making  especial  pressure  there,  may  in  truth  effect  a  result  similar  to 
that  of  Brasdor's  operation.    The  vessel  may  be  gradually  and  finally 
shut  up  ;  and  if  no  collateral  branch  intervene  between  the  occluded 
part  and  the  opening  into  the  aneurismal  cyst,  cure  will  follow.  Or 
this  occlusion  of  the  artery  may  be  caused  by  impaction  of  a  fibrinous 
mass  detached  from  the  aneurismal  clot — embolism  :  at  first  a  mechanical 
obstruction,  and  perilous  to  the  life  of  the  limb,  but  ultimately  producing 
safe  and  complete  obliteration  of  the  tube  at  that  point,  followed  by  either 
obliteration  of  the  aneurism  by  concentric  fibrinous  laminae,  or  suppura- 
tion of  the  sac  and  evacuation  of  its  contents. 

2.  The  Surgical  Treatment — Spontaneous  cure,  by  any  mode,  being 
comparatively  of  rare  occurrence,  is  not  to  be  trusted  to  in  practice,  when 
other  means  are  in  our  power.  In  olden  times,  the  surgeon  did  not  hesitate 
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to  interfere  directly  and  boldly.  In  the  time  of  CeLsus  the  tumour  was 
opened  by  the  knife  ;  and  to  restrain  the  friglitful  liemorrhage,  a  heated 
cautery  was  thrust  into  the  wound.  Or,  as  practised  by  Eufus  and  An- 
tyllus,  the  aneurism  was  cut  into  and  cleared  out,  the  vessel  having  been 
previously  secured  by  ligature  above  and  below  the  aneurismal  part. 
After  introduction  of  the  tourniquet  by  Morel  in  1G74,  the  procedure 
became  somewhat  less  formidable  ;  hemorrhage  being  restrained  by 
pressure  above  until  the  artery  had  been  secured,  at  least  temporarily. 
Or,  as  was  the  case  even  so  late  as  the  days  of  Mr.  Pott,  finding  these 
direct  modes  of  operation  very  disastrous  in  their  result,  as  might  well 
have  been  anticipated,  it  was  not  unfrequently  deemed  expedient  at  once 
to  amputate  the  limb  above  the  aneurism — rather  than  encounter  certainty 
of  hemorrhage  after  deligation,  and  probabihty  of  bleeding  along  with 
certainty  of  exhausting  suppuration  after  the  cautery.  But  as  the  nature 
and  treatment  of  disease  became  better  understood,  this  department  of 
practical  surgery  improved.  About  the  middle  of  the  eighteenth  century, 
the  operations  for  aneurism  became  less  coarse  in  themselves,  and  more 
happy  in  their  results.  In  1740,  Anel — doubtless  having  become  aware 
that,  for  the  establishment  of  cure,  it  is  not  essential  that  the  sanguineous 
flow  should  be  entirely  arrested  in  the  part — cut  down  above  a  traumatic 
aneurism  at  the  bend  of  the  arm,  and,  securing  the  artery  immediately 
above  the  tumour,  without  opening  the  sac,  effected  a  cure.  It  is  to  be 
remembered,  however,  that  this  was  an  example  of  accidental  aneurism  ; 
and  that  consequently  the  arterial  coats,  where  tied,  were  not  necessarily 
in  a  degenerated  state,  as  they  must  ever  be,  more  or  less,  in  the  imme- 
diate vicinity  of  aneurism  wliich  is  idiopathic.  For  our  illustrious 
countryman  Jolin  Hunter  was  reserved  the  merit  of  really  improving  the 
operation.  He  reasoning  further  on  the  fact,  that  complete  arrest  of  the 
flow  is  not  essential  to  cure,  saw  how  this  enabled  him  to  seek  a  compara- 
tively healthy  portion  of  the  vessel  on  which  to  apply  the  Hgature  ;  one 
capable  of  plastic  change,  and  not  prone  to  ulceration.  He  saw  that  it  was 
not  imperatively  incumbent  on  liim  to  tie  the  artery  immediately  above 
an  idiopathic  aneurism,  where  its  coats  may  be  expected  to  be  specially 
diseased  ;  but  that  it  was  in  his  power  to  select  a  portion  higher  up — 
removed,  perhaps,  to  the  extent  of  several  inches.  Of  this  power  of 
selection  he  did  not  fail  to  avail  himself;  and  in  1785,  in  a  case  of 
popliteal  aneurism,  instead  of  securing  the  artery  in  the  ham,  he  tied  the 
femoral  near  the  middle  of  its  course.  Although  the  practice  proved  at 
first  unsuccessful — the  mode  of  operation,  not  the  rationale,  being  defec- 
tive— the  soundness  of  the  Hunterian  theory  stood  unshaken  ;  and  the 
subsequent  experience  of  others,  with  operations  better  executed,  obtained 
for  it  ample  confirmation. 

The  original  want  of  practical  success  residted  from  the  faulty  mode 
in  which  the  ligature  was  used.  There  existed  in  the  profession  an  ex- 
cessive dread  of  injury  to  the  arterial  coats,  by  a  small  ligature  tightly 
applied.  It  was  feared  that  they  would  be  cut  through  too  soon,  ere  yet 
the  canal  had  been  consolidated  ;  and  that  the  most  serious  hemorrhage 
would  ensue.  Accordingly,  broad  tapes  were  tied  on  ;  and  others  were 
applied  loosely,  in  reserve,  to  be  tightened  as  circumstances  might  de- 
mand.   In  an  over-anxiety  to  save  the  arterial  issue,  it  was  unduly  de- 
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tached  and  manipulated,  so  as  to  interfere  with  its  vitality,  and  thus 
cause  either  ulceration  or  sloughing ;  and  thence  the  nuich-dreadod  hemor- 
rhage ;  the  means  adopted  to  prevent  this  result  timiiug  out  the  most 
likely  to  insui-e  its  occurrence. 

Success  depends  mainly  on  a  skilful  use  of  the  ligature ;  and  too 
much  caution  cannot  be  used  in  its  application.  The  vessel  is  exposed 
by  careful  dissection,  somewhere  on  the  cardiac  side  of  the  anemism  ; 
not  so  close  as  to  endanger  the  encountering  a  suspected  maximum  of 
atheromatous  degeneration ;  not  so  far  removed  as  to  favour  too  free  a 
collateral  supply  of  blood  still  remaining  to  the  tumour.  The  external 
wouud  should  be  rather  too  large  than  too  small ;  faciUty  and  safety  of 
performance  being  closely  allied  in  this  operation.  The  incisions  are 
made  Avith  a  small  finely-edged  scalpel,  used  lightly,  l^either  directors 
nor  blunt  knives  should  be  employed  ;  for  they  must  bruise  and  tear  to 
a  certain  extent ;  and  the  simpler  and  smoother  the  cut  is,  the  greater 
is  the  probability  that  both  wound  and  artery  will  assume  a  salutary 
condition.  The  vessel  having  been  exposed,  its  sheath — pinched  up,  if 
need  be,  by  dissecting  forceps — is  opened  to  the  extent  of  about  half  an 
inch  ;  and  by  repeated  touches  of  the  knife's  point,  assisted  by  forceps, 
the  arterial  coats — looking  at  last  white  by  the  insulation — are  completely 
detached  from  all  neighbouring  tissues  ;  only  however  to  a  very  limited 
extent ;  not  more  than  what  is  barely  sufficient  for  the  passage  of  the 
needle  and  ligature.  The  aneurism-needle  should  have  its  point  neither 
too  sharp,  to  endanger  wounding  of  the  arterial  coats  ;  nor  too  bluut,  to 
render  tearing  and  force  necessary  for  its  passage.  Armed  with  a  firm, 
round  ligature,  of  silk  or  thread — well  waxed,  to  facilitate  application — 
it  is  gently  insinuated  beneath  the  artery  at  the  detached  point ;  great 
care  being  taken  to  exclude  all  textures,  save  the  arterial,  from  within  its 
circuit ;  more  especially  nerves  and  veins.  Having  passed,  the  ligature 
is  laid  hold  of,  and  retained,  while  the  needle  is  withdrawn.  The  loop 
of  the  ligature  is  then  cut,  and  one  half  pulled  gently  away.  The  re- 
maining portion  is  secuxed  on  the  vessel  with  a  reef  knot ;  drawn  with 
such  tightness  as  affords  to  the  operator's  fingers  the  peculiar  sensation  of 
the  internal  and  middle  coats  having  given  way.  One  end  is  cut  off 
close  to  the  knot ;  the  other  is  left  pendant.  The  wound  is  then 
brought  carefully  together  by  suture  and  adhesive  plaster — leaving  the 
protruding  end  of  the  ligature  readily  amenable  to  both  sight  and  touch — 
and  is  treated  so  as  to  promote  adhesion.  The  limb  is  placed  in  a  re- 
laxed and  comfortable  position,  and  so  retained. 

In  the  case  of  deep-seated  vessels,  the  more  complicated  needles  of 
Weiss,  Trant,  etc.,  may  be  found  useful ;  but  in  the  majority  of  cases, 
the  ordinary  instrument,  with  ordinary  skill,  suffices. 

_  The  hgature  is  not  interfered  with  until  the  usual  period  for  its  sepa- 
ration has  elapsed  ;  from  ten  to  twenty  or  tliirty  days,  according  to  the 
size  of  the  vessel.  Then  its  free  extremity  may  be  gently  touched.  If 
lound  loose,  it  is  carefully  withdrawn  ;  if  still  adherent,  no  pulHug  is 
employed ;  we  await  patiently  spontaneous  loosening ;  and  regard  it  as 
our  duty  to  interfere  and  take  away,  only  when  the  natm-al  process  of 
aetachment  has  been  completed. 

%  some  it  has  been  considered  preferable  to  employ  two  ligatures. 


406 


EFFECTS  OF  LIGATURE, 


dividing  the  artery  between ;  a  modification  in  the  deligation  of  arteriee 
as  old  as  iEtius,  and  strenuously  advocated  by  Abernethy.  Various 
points  may  be  stated  in  favour  of  this  mode  of  operation.  The  artery 
retracts  freely,  and  thereby  thickens  its  parietes,  while  it  contracts  its 
calibre  ;  the  ligature  is  brought  into  close  contact  with  healthy  structures ; 
and  consequently  there  may  be  less  chance  of  suppuration,  ulceration, 
and  hemorrhage.  Besides,  it  has  been  thought  important — especially  in 
the  case  of  the  carotid — to  avoid  the  double  impulse  which  a  single  liga- 
ture has  to  sustain  ;  the  one  direct  from  the  heart ;  the  other  dependent 
on  the  collateral  circulation.  Most  certainly,  if  the  ordinary  operation 
have  been  improperly  conducted ;  that  is,  if  in  our  attempts  to  expose 
the  vessel  cleanly,  it  have  been  detached  too  extensively  from  its  sur- 
rounding connections — thereby  rendering  the  occurrence  of  either  ulcera- 
tion or  sloughing  more  than  probable — let  two  ligatures  be  applied ;  one 
at  each  extremity  of  the  separated  portion.  The  main  objection  to  di- 
viding the  artery,  is  the  risk  incurred  in  such  a  procedure  of  wounding 
the  accompanying  vein  or  veins,  or  other  textures  of  importance. 

The  effects  of  the  ligature,  well  applied,  are  as  follows  : — There  is 
mechanical  arrest  of  the  arterial  flow  at  the  deligated  point ;  throwing  a 
stress  on  the  collateral  circulation  ;  and,  by  weakening  the  main  current, 
on  the  distal  aspect  of  the  ligature,  favouring  fibrinous  deposit  within 
the  aneurismal  sac  from  the  circulating  blood,  with  gradual  solidification 
of  the  tumour.  The  internal  and  middle  coats  of  the  artery  should  be 
at  once  cut  cleanly  through,  as  with  a  knife.  They  resile  on  each  side 
of  the  ligature,  and  the  noose  of  this  embraces  and  puckers  together  only 
the  external  coat.  The  cut  surfaces  of  the  inner  coat  are  kept  in  close 
contact ;  and,  being  cleanly  incised,  in  close  apposition,  and  free  from 
compression  by  the  ligature,  they  unite  by  adhesion.  Plastic  product 
takes  place  for  this  purpose — furnished  mainly,  it  is  probable,  by  the 
connective  tissue  of  the  external  coat— extending  to  a  little  distance  on 
each  aspect  of  the  ligature  ;  and  by  it,  becoming  fully  organized,  the  arterial 
canal  at  that  part  is  permanently  and  firmly  closed.  And  this  salutary 
process  is  facilitated  by  means  of  a  coagulum,  which  commences  to  form 
almost  immediately  after  the  application  of  the  ligature.  On  the  cardiac 
aspect  of  the  ligature  the  blood  is  at  once  thrown  into  a  condition  of 
comparative  stillness,  favourable  for  coagulation,  whicli  sometimes  ex- 
tends up  to  the  nearest  collateral  branch  ;  and  the  result  usually  is,  the  pro- 
duction of  a  slim  and  tapering  clot — its  base  resting  on  the  arterial  tissue 
at  the  deligated  point,  its  apex  loose,  and  extending  upwards  a  longer 
or  shorter  distance — non-adherent,  in  the  first  instance,  to  the  coats  of  the 
vessel.  This — slender  though  in  most  cases  it  is — will  doubtless  have 
the  effect  of  removing  the  blood's  impulse  from  the  site  of  the  new  pro- 
duct, and  so  will  facilitate  completion  of  the  process  of  occlusion. 
"Whence  it  is  obvious  how  anatomical  knowledge  may  often  be  of  ser- 
vice, in  directing  selection  of  the  site  of  deligation,  to  a  point  Avhcre 
no  collateral  branch  is  given  oflF  in  the  immediate  and  cardiac  vicinitj'. 
Otherwise,  there  might  be,  instead  of  remora,  an  increased  tumult  of 
circulation  at  the  part  which  is  undergoing  the  process  of  obstruction. 

Plastic  change  is  not  limited  to  within  the  vessel.  It  occurs,  and 
more  extensively,  on  its  exterior  ;  forming  a  dense  swelling  of  some  size, 
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within  which  the  ligature's  noose  is  deeply  imbedded.  The  highly  im- 
portant, and  even  essential  character  of  this  external  formation  of  plastic 
material,  is  fully  elucidated  by  the  experiments  of  Mr.  Spence  ;  from 
whose  unpublished  drawings  the  accompanying  illustrations  are  derived. 
Ho  has  shewn  clearly  that  the  internal  clot,  so  far  from  being,  as  was 


Fig.  173.  Fig.  174;  Fig.  175. 


supposed  by  Manec  and  others,  essential  to  the  separation  of  the  ligature 
•without  hemorrhage,  is  not  unfrequently  wantitig  when  the  vessel  has 
been  successfully  tied ;  the  closure  being  entirely  effected  in  these  cases 
by  the  plastic  product  between  the  cut  edges  of  the  internal  coats,  and 
by  the  bulky  fibrinotis  Inass  which  forms  by  cell  proliferation  within  and 
around  the  sheath.  It  is  this  external  new  formation  which,  becoming 
organized,  forms  the  medium  whereby  blood  is  supplied  from  all  the 

Fig.  173.  Carotid  of  a  dog  ;  48  holirs  after  deligation.  Recent  effects  of  ligature. 
At  a,  the  arterial  coats  cut  across.  Plastic  change  begun  around ;  and  a  clot  on 
either  a,spect  of  the  deligated  part. 

Fig.  174.  Carotid  of  a  dog  ;  6  days  after  deligation.  Artery  ciit  across.  The 
contracted  ends  occupied  by  coaguliim.  In  the  sheath,  pinned  out,  external  vessels 
(a)  arc  seen  coursing  onwards  to  occupy  the  interior. 

Fig.  175.  Carotid  of  a  dog  ;  96  hours  after  deligation.  Further  advanced.  The 
ligature  seen  imbedded  in  a  large  mass  of  organized  plasma. 
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surrounding  parts  to  the  important  new  formations  within  the  external 
coat  of  the  occluded  vessel ;  and  which,  by  its  equable  pressure  upon  the 
divided  ends  of  the  internal  coats,  prevents  the  tender  adhesions  within 
the  sheath  from  being  broken  up,  when  the  ligature  separates,  even  when 
there  is  no  coagiilum.    And  hence  arises  an  important  practical  caution; 


Fig.  176.  ■  Fig.  17Y.  Fig.  IVS. 


that  it  is  not  only  advisable,  in  ligature  of  an  artery,  to  avoid  unneces- 
sary separation  of  the  vessel  fi-om  its  sheath,  but  also  that  every  undue 
interference  with  the  soft  parts  around  is  also  greatly  to  be  deprecated. 
According  to  Mr.  Spence,  the  vessels  of  the  new  plastic  material  are 
formed  with  great  rapidity.  In  one  instance,  in  the  dog,  he  found  them 
present  in  considerable  numbers  sixty  hoiu's  after  the  oj)eration.  After 
a  longer  time,  vessels  begin  to  pass  even  into  the  clot  when  this  is  pre- 

Fig.  176.  Carotid  of  a  dog ;  ISth  day  after  dcligation.  The  ligature  detached, 
and  coming  away  in  the  groove  formed  in  the  organized  plasma. 

Fig.  177.  Carotid  of  a  dog ;  12th  day  after  deligation.  Vascularization  of  tho 
clot,  hy  vessels  from  without.  At  a,  the  arterj'  cut  open,  shewing  the  clot ;  at  h,  the 
external  vessels,  coursing  onwards,  enter  the  clot  at  c. 

Fig.  178.  Collateral  circulation  shewn  in  the  thigh.  At  a,  the  femoral  artery  Iiiw 
been  obliterated  by  ligatiue. 
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sent ;  those  vessels  being  always  in  connection  with  those  of  the  sheath 
and  external  product,  and  not  proceeding,  as  has  been  supposed,  from  the 
interior  of  the  artery.* 

A  very  niinute  portion  of  the  external  coat  included  in  the  noose  of 
the  ligature  has  its  vitality  so  impaired,  by  mechanical  injury,  that  it 
separates.  Molecular  disintegration  effects  this  in  the  ordinary  way  ;  by 
\ilceration.  This  destructive  process  extends  no  further  on  either  side 
of  the  ligature,  than  what  is  sufficient  for  detachment  of  the  noose  of 
thread,  with  the  particles  of  arterial  tissue.  And  no  accident  by  bleeding 
occurs  ;  for  two  reasons  ; — First,  on  account  of  the  very  limited  extent 
of  ulceration ;  second,  because  by  the  time  it  occui-s  the  arterial  tube  has 
been,  at  that  part,  and  some  way  beyond  it,  completely  consolidated. 

Tlius  the  ligature,  and  the  molecular  particles  of  the  external  coat 
embraced  by  its  noose,  are  detached  from  the  living  texture.  There  may 
be  a  slight  obstacle  to  extrusion,  from  the  external  plastic  formation — 
threatening  to  confine  the  noose  ;  but  a  slight  touch  of  the  free  end  of 
the  ligatui-e  suffices  to  counteract  this.  On  the  ligature's  final  extrusion, 
the  hiatus,  so  occasioned,  is  quickly  filled  up  by  fresh  plastic  product ; 
and  all  is  made  firm  and  sure.  A  dense  compact  swelling,  of  some  size, 
thus  comes  to  occupy  the  place  of  the  arterial  tube,  at  the  deligated  point. 

Such  copious  plastic  consolidation  was  essential,  as  has  been  seen,  to 
prevent  accident  by  hemorrhage  during  ulcerative  separation  of  the  liga- 
ture. But  now  that  this  event  has  been  safely  achieved,  and  the  source 
of  irritation  gone,  the  new  material  is  found  gradually  to  diminish  by 
absorption,  and  at  length  almost  entirely  to  disappear ;  the  existence  of 
any  salutary  adventitious  growth  usually  ceasing  with  its  usefulness. 
Ultimately,  so  far  from  there  being  a  swelling  or  induration  at  the  deli- 
gated point,  that  portion  of  the  artery  is  found  dwindled  down  to  a  mere 
fibrous  cord,  and  the  normal  texture  of  the  surrounding  tissues  is  almost 
wholly  restored.  Above  and  below  the  obliterated  portion,  the  vessel's 
cahbre  gradually  tapers  till  the  nearest  collateral  branch  is  reached ;  and 
there  the  normal  dimensions  are  usually  suddenly  restored.  The  inter- 
nal coagulum  shrivels,  and  ultimately  disappears,  by  absorption. 

Thus  it  is  plain  that  the  main  object  in  conducting  the  operation  and 
subsequent  treatment  is,  in  truth,  the  maintenance  of  a  low  grade  of  the 
inflammatory  process  j  the  attainment  of  sufficient  plastic  change,  and 
the  averting  of  suppuration  and  ulceration— except  what  barely  suffices 
for  separation  of  the  ligature. 

Such  are  the  effects  of  ligature  on  the  artery  itself,  when  well  applied 
on  a  sound  portion.  And  the  chief  advantage  of  the  Hunterian  mode 
of  operation  is,  that  it  enables  us  to  select  the  site  of  operation  with  a 
view  to  dealing  with  a  portion  which  is  expected  to  be  comparatively 
sound.  ^  The  effects  on  the  tumour  are,  instant  arrest  of  the  pulsation 
and  bruit,  subsidence  as  well  as  silence  of  the  swelling,  and  gradual  in- 
duration of  it  by  consolidation  of  the  contents.  This  chain  of  favourable 
events  is  the  result  of  the  main  current  having  been  abruptly  turned 
aside  into  collateral  channels.  And  .it  may  happen  that  the  process  of 
cure,  thus  begun,  proceeds  rapidly  to  completion  without  even  a  scm- 
*  Tlio  first  part  of  Mr.  ,Spcnce'.s  researches  may  be  fouud  in  tho  MoutWy  Journal, 
J»iay  1843.    The  second  ia  unpublished. 
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blance  of  interruption.  But  sometimes  it  is  otherwise.  Collateral  cir- 
culation which  liad  existed  previously  to  the  aneurismal  formation, 
becomes  more  full  and  free  immediately  thereafter ;  and  after  deligatiou 
of  the  main  artery  it  undergoes  necessarily  a  further  enlargement,  by  the 
increased  strain  that  is  suddenly  thrown  upon  it.  At  first  the  tempera- 
ture of  the  limb  falls ;  in  consequence  of  the  direct  arterial  influx  being 
suddenly  impeded.  But  subsequently,  it  rises  even  higher  than  the 
previous  standard ;  the  circulation  having  resumed  its  wonted  copious- 
ness, and  the  superficial  vessels,  especially,  being  more  plentifully  sup- 
plied. Some  of  these,  scarcely  appreciable  before,  may  be  both  seen  and 
felt  pulsating  vigorously.  Sometimes,  however,  the  temperature  again 
falls  beneath  the  standard  of  health. 

In  conseb[uence  of  re-establishment  of  the  limb's  circulation,  pulsa- 
tion usually  returns  for  a  time  in  the  tumour ;  blood  having  freely  come 
again  by  the  circuitous  route  into  the  cyst,  as  well  as  into  the  main 
vessel  on  the  distal  aspect  of  the  ligature.  The  ligature  never  wholly 
arrested  sanguineous  flow  there,  even  for  a  moment ;  collateral  circulation 
is  at  all  times  too  free  to  admit  of  this.  It  was  only  moderated  ;  and 
this  moderation,  conjoined  with  removal  of  the  heart's  impulse,  was 
sufficient  to  originate  the  process  of  solidification,  and  temporarily  to 
withdraw  pulsation  from  the  tumour.  Complete  arrest  of  the  flow  is 
not  essential  to  cure  ;  nor  indeed  is  it  desirable.  "We  do  not  desiderate 
an  empty  condition  of  the  aneurismal  cyst,  but  that  it  should  be  filled 
by  solid  contents.  And,  to  afi'ord  a  pabulum  for  fibrinous  solidification, 
a  certain  amount  of  circulation  is  essential ;  slow  and  dull,  to  favour 
coagulation ;  and  without  energy  of  impulse,  so  as  to  maintain  no  dis- 
tending or  expansive  efiect  on  the  cyst. 

Along  with  return  of  pulsation,  there  may  occur  pain  and  heat,  with 
other  evidences  of  inflammatory  accession  in  the  tumour.  So  much  the 
better;  so  long  as  they  do  not  proye  excessive,  and  threaten  suppm'ation; 
for  it  is  by  such  change  in  the  cyst  that  the  deposit  of  and  the  aggluti- 
nation to  the  solid  contents  of  the  aneurism  is  most  quickly  and  securely 
effected.  Ordinarily  all  tenderness  subsides  in  a  day  or  two  ;  rendering 
the  part  quite  tolerant  of  gentle  pressure.  And  it  may  sometimes  be 
expedient  to  have  recourse  to  this,  cautiously,  when  the  return-pulsa- 
tion threatens  to  continue  beyond  what  is  desirable.  In  api)lying  such 
pressure  the  bandage  is  begun  at  the  lower  part  of  the  limb,  and  no  part 
is  left  unsupported. 

Such  is  the  modern  operation  for  aneurism,  with  the  effects  which 
are  expected  to  issue  from  it ;  when  properly  conducted.  But  there  is 
a  preparatory  and  a  subsequent  treatment,  of  much  importance  ;  neither 
of  which  can  with  safety  be  neglected.  A  patient  is  not  to  be  taken 
from  his  ordinary  avocations,  and  at  once  subjected  to  the  ligature.  For 
some  days  he  should  be  kept  in  a  state  of  repose  ;  his  bowels  and  gene- 
ral secretions  should  be  attended  to  ;  his  diet  should  be  restricted,  and 
all  stimulant  fluids  absolutely  j)rohibited.  If  there  be  a  fuhiess  of  the 
circulation,  or  any  apparent  tendency  to  the  inflammatory  process,  a 
moderate  bleeding  may  be  practised,  or  aconite  or  antimony  given. 
After  operation,  complete  quietude  of  both  body  and  mind  is  maintained, 
and  every  other  means  taken  likely  to  ensure  a  gentle  and  moderate  state 
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of  the  general  circulation ;  this  being  obviously  favourable  to  advance- 
ment of  the  process  of  cure.  And  about  the  usual  time  of  the  ligature's 
coming  away,  all  moral  and  physical  causes  likely  to  accelerate  circulation 
suddenly  and  much  should  be  especially  avoided.  Eegimen  is  strictly 
antiphlogistic.  The  limb  is  placed  and  retained  in  a  relaxed  and  com- 
lortablo  posture.  No  severe  pressure  is  applied  to  the  tumour,  under 
auy  circumstances,  lest  suppuration  or  gangrene  be  induced ;  and  no 
pressure  in  any  degree  need  be  employed,  unless  pulsation  return  in  ex- 
cess, as  already  stated ;  or  unless,  at  a  later  period,  diminution  of  the 
tumour  become  slow  and  unsatisfactory.  Nor  should  manipulation  of 
the  tumour  be  frequently  and  roughly  practised  ;  otherwise  suppuration 
of  the  cyst  is  not  unlikely.  It  is  no  doubt  essential  to  watcli  the  condi- 
tion of  the  swelling  ;  and  it  is  satisfactory  to  know  that  pulsation  is 
absent,  that  solidification  continues  complete,  and  that  diminution  ad- 
vances favourably ;  but  such  knowledge  can  be  readily  enough  obtained 
•without  much  handling.  All  needless  gratification  of  mere  curiosity 
should  be  rigidly  abstained  from  by  the  surgeon,  and  strictly  prohibited 
on  the  part  of  others. 

Stimulant  frictions,  or  more  direct  applications  of  heat,  may  perhaps 
be  thought  of  immediately  after  the  operation  ;  the  temperature  of  the 
limb  having  fallen  considerably  below  the  normal  standard.  There  can 
be  no  worse  practice.  At  this  time,  vital  power  in  the  limb  is  very 
low  ;  and  if  the  stimulation  induce  any  considerable  amount  of  vascular 
disturbance,  as  is  most  lil^ely,  gangrene  is  almost  sure  to  follow.  Either 
let  the  limb  alone  altogether,  or  swathe  it  gently  in  a  layer  of  fine  cotton 
wadding.  The  temperature,  as  already  stated,  is  best  regulated  under 
nature's  spontaneous  effort  j  and  vital  power,  along  with  circulation,  is 
gradually  restored. 

After  dehgation  of  the  large  arteries  near  the  trunk  of  the  body, 
free  venesection,  perhaps  repeated,  may  be  advisable  ;  with  a  view  to 
save  the  important  organs  within  the  great  cavities,  from  the  evil  effects 
of  sanguineous  determination  caused  by  sudden  interruption  of  the  main 
current.    After  ligature  of  the  common  carotid,  for  example,  the  lungs 
are  in  danger  by  congestion,  which  may  induce  an  apoplectic  state  of 
that  tissue,  or  pass  on  into  pneumonia ;  casualties,  tending  to  a  fatal 
result,  which  can  in  such  circumstances  best  be  obviated  by  loss  of  blood.* 
At  one  time  it  was  a  question  as  to  what  period  of  the  case  was 
most  favourable  for  operation ;  and  in  general  it  was  held  that  some 
considerable  delay  was  advisable,  in  order  to  permit  the  collateral  circu- 
lation to  have  become  fully  established.    But  it  is  now  well  understood, 
and  generally  admitted,  that  so  soon  as  there  is  aneurism  there  is  suffi- 
ciency of  collateral  circulation  ;  more  likely  to  prove  excessive,  and 
cause  trouble  and  anxiety  by  undue  return  of  pulsation — than  to  be 
deficient,  and  induce  gangrene  directly  by  failure  of  arterial  supply. 
Clarigrone  is  certainly  one  of  the  dangers  of  the  operation  ;  but  in  the 
majority  of  cases  in  which  it  has  occurred,  it  has  probably  been  not  the 
direct  but  the  indirect  consequence  ;   not  by  insufficiency  of  arterial 
supply,  but  by  induction  of  inflammatory  mischief ;  not  by  the  fault  of 
tne  operation,  but  by  that  of  the  attendants  in  the  subsequent  treatment. 
*  London  and  Edinburgh  Monthly  Journal,  January  1842,  p.  1. 
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The  linil)  lias  been  rubbed,  heated,  or  otherwise  stimulated,  prematurely 
and  to  excess. 

But  euro  may  fail,  even  should  the  deligation  itself  succeed.  Suc- 
cess is  not  invariable.  1.  There  may  be  an  idiosyncra.sy  of  system, 
whereby  coagulation  of  the  blood  is  prevented ;  a  diathesis  analogous 
to  the  scorbutic,  or  to  that  which  is  termed  hemorrhagic.  In  such 
circumstances,  the  remedies  tending  to  oppose  that  state  are  to  be  em- 
ployed ;  acetate  of  lead  and  opium,  sulphate  of  soda,  etc.  2.  Or  there 
may  be  a  want  of  re-active  pressure  and  support  on  the  solidifying 
tumour,  by  superimposed  textures.  As  has  been  well  shewn  by  Mr, 
Porter,  aneurism  of  the  upper  part  of  the  carotid  is  unfavourably  situated 
in  this  respect.  From  a  want  of  investing  texture  on  the  pharyngeal 
aspect,  the  tumour  not  only  extends  chiefly  in  that  direction,  during 
growth  ;  but  also,  after  operation,  it  may  faO.  to  solidify,  contract,  and 
disappear.  Other  aneurisms,  when  superficial,  may  labour  under  similar 
disadvantage.  Such  deficiency  is  to  be  atoned  for,  as  far  as  circum- 
stances will  permit,  through  application  of  artificial  pressure  and  support, 
by  means  of  compress  and  bandaging. 

The  casualties  which  may  attend  on  the  operation  by  ligature  are 
hemorrhage,  phlebitis,  and  gangrene  and  suppuration  of  the  sac.  The 
most  important  of  these  is  hemorrhage. 

This  may  be  variously  induced.  1 .  By  sloughing  of  the  arterial 
tissue.  The  artery  has  been  too  freely  and  extensively  detached  from 
its  surrounding  connections ;  it  loses  both  its  mechanical  support,  and, 
from  imperfect  nutrition,  its  vital  power.  A  certain  amount  of  the 
inflammatory  process  necessarily  follows  the  injury  done  in  operation ; 
there  is  no  sufficiency  of  power  in  the  inflaming  part  to  resist  or  control ; 
it  perishes ;  and,  on  separation  of  the  slough,  a  gush  of  arterial  blood 
discloses  the  open  condition  of  the  artery.  Thus  is  occasioned  the 
earliest  form  of  bleeding ;  occurring  within  a  few  days  after  the  opera- 
tion. A  large  space  of  vessel  being  usually  opened,  the  flow  may  prove 
at  once  fatal.  More  frequently,  however,  it  remits ;  and  by  repetition 
exhaiists  the  patient. 

2.  By  ulceration  at  the  time  of  the  ligature's  separation ;  usually 
between  the  tenth  and  twentieth  days.  How  this  may  occur  has  already 
been  explained ;  from  want  of  plastic  product.  On  the  one  hand ;  and 
from  proneness  to  ulceration  on  the  other.  It  may  be  the  fault  of  the 
artery ;  the  coats  at  the  dehgated  point  being  so  degenerated  as  to  be 
quite  incapable  of  the  required  salutary  change.  It  may  be  the  fault  of 
the  operation ;  the  coats  having  been  too  much  detached ;  not  enough 
to  induce  sloughing  ;  but  quite  enough  to  carry  the  inflammatory  process 
beyond  the  plastic  stage  into  that  of  suppuration  and  ulceration.  It  may 
be  the  fault  of  the  ligature ;  too  broad  and  clumsy  in  its  nature ;  not 
dividing  the  internal  coat,  so  as  to  permit  resilience  and  coaptation  of 
the  cut  sui'faces,  favourable  for  adhesion ;  and,  by  necessaiily  producing 
a  large  slough,  so  disturbing  the  vitality  of  the  adjoining  as  well  as  of 
the  included  tissue  as  to  induce  a  proportionally  gi-eat  amovmt  of  ulcera- 
tion during  the  process  of  detachment.  Or  it  may  be  the  result  of 
accidental  circumstances,  over  which  we  have  little  or  no  control ;  as 
erysipelas,  purulent  infiltration,  phagedainic  ulceration,  febrile  disorder, 
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etc.  Practically,  it  is  important  to  observe,  that  in  this  form  of  hloeding 
the  flow  is,  in  the  great  majority  of  cases,  from  the  distal  side  of  the 
lifrature.  There,  doubtless,  the  vital  powers  of  the  tissue  are  more 
depressed  than  on  the  opposite  aspect;  for  the  immediate  effect  of 
tightening  the  ligature  will  plainly  be,  to  interfere  with  both  nervous 
and  vascular  supply  in  that  part  of  the  arterial  tissue.  On  both  sides, 
ulceration  must  ensue  ;  to  detach  the  noose  and  included  external  coat. 
And  on  that  side  where  power  is  least,  the  morbid  process  will  be  most 
rapid  and  extensive  ;  while  surrounding  plastic  change  is  most  defective. 
On  the  distal  side,  the  coats  are  Hkely  to  ulcerate  more  rapidly  and 
widely  than  on  the  cardiac  ;  and  while  on  the  latter  aspect  the  tube  is 
shut,  at  and  beyond  the  line  of  ulceration,  on  the  former  it  may  be  open 
and  ready  to  bleed. 

3.  Or  hemorrhage  may  be  altogether  independent  of  the  ligature's 
separation  ;  occurring  either  before  or  after  that  event  ;  more  frequently 
after.  Abscess  forms  in  the  tissues  around  ;  it  enlarges,  and  includes 
the  vessel;  plastic  change  is  interrupted;  by  pressure  of  the  abscess 
ulceration  is  effected  in  the  arterial  coats,  from  without ;  and  the  per- 
vious canal  is  opened — it  may  be  above  or  below  the  ligature,  according 
to  circumstances.  Were  the  practice  followed,  as  advocated  by  some,  of 
cutting  off  both  ends  of  the  ligature  after  its  application,  and  were  the 
wound  to  adhere  completely  in  its  external  part  by  adhesion — it  is  plain 
that  tliis  casualty  would  be  rendered  very  probable.  The  noose  would 
act  as  a  foreign  substance  ;  after,  as  well  as  during  and  before  its 
separation  from  the  living  arterial  issue.  It  would  become  the  cause  and 
centre  of  an  acute  abscess.  That  abscess,  cooped  up  and  confined  by 
closure  of  the  external  wound,  would  by  extension  implicate  the  vessel 
more  and  more,  and  too  probably  at  length  effect  an  ulcerated  aperture 
into  a  pervious  portion.  By  this  time  the  external  wound  has  again 
opened ;  or  it  may  have  been  but  partially  shut ;  and  the  hemorrhage  is  free. 

Secondary  bleeding  by  ulceration  is  often  preceded  by  marked  febrile 
accession — a  circumstance  of  no  little  interest  to  the  practitioner,  as  fore- 
warning him  of  the  coming  danger  ;  sometimes  enabling  him  to  avert  it 
altogether  ;  in  all  cases  preparing  him  to  meet  the  emergency.  Secre- 
tion is  arrested,  the  pnlse  becomes  full  and  tlirobbing  ;  the  head  is 
pained,  the  face  flushed.    The  patient  is  restless,  anxious  and  alarmed  ; 
and  complains  of  a  tightness  about  the  chest.    Then  comes  the  hemor- 
rhage.   "  "When  unexcited  he  lies  pale  and  exsanguine,  yet  at  the  same 
time  excessively  irritable  and  anxious  ;  but  whilst  under  the  influence 
of  the  febrile  paroxysm,  his  face  is  flushed,  his  skin  hot  and  dry,  his  pulse 
tight  and  bounding,  but  affording  a  peculiar  sensation  resembling  a 
double  beat ;  and  it  is  during  a  period  of  such  exacerbation  that  each 
successive  hemorrhage  occurs."*    Such  fever  is  seldom  absent  when 
hemorrhage  has  taken  place,  and  continues  by  repetition.    But  the  first 
occurrence  is  sometimes  preceded  by  no  febrile  state  whatever  :  the  flow 
coming  without  any  warning  ;  perhaps  seeming  to  be  induced  by  some 
movement  of  the  patient,  in  changing  posture,  in  coughing,  in  straining 
while  defecating,  etc. 

The  blooding  may  spontaneously  cease.    More  frequently,  however — 
and  sometimes  even  when  active  and  suitable  treatment  has  been  eni- 

*  Porter. 


414 


TREATMENT  OF  SECONDAllY  IIEMOKRIIAGE. 


ployed — it  recurs  once  and  again.  And  tlie  patient  may  die  exhausted  ; 
partly  from  the  direct  effects  of  loss  of  blood  ;  partly  from  the  disorder  of 
system  which  the  exsanguine  state  has  induced. 

Treatment. — In  the  first  instance  let  it  be  prophylactic.  The  pre- 
liminary febrile  paroxysm  is  marked  and  met.  Bleeding  fi  "oni  the  arm 
may  be  practised,  if  not  otlierwise  contra-indicated  ;  of  sucli  an  amount, 
and  so  taken,  as  to  produce  a  decidedly  sedative  effect  on  the  heai't's 
action,  and  on  the  general  circulation.  And  this  effect  is  maintained,  by 
subsequent  exhibition  of  a  full  opiate.  Thereafter,  aconite,  or  veratrum 
mnj  be  advantageously  used  ;  to  prolong  the  beneficial  result.  By  thus 
calming  the  tumult  of  circulation,  at  the  suspected  point  as  well  as  else- 
where, an  additional  opportunity  may  be  afforded  for  occlusion  by  suit- 
able plastic  change  ;  ulceration  having  ceased.  Or  if  bleeding  do  occur, 
it  will  be  in  a  comparatively  moderate  and  diminished  flow. 

When  the  dreaded  casualty  has  taken  place,  treatment  varies  accord- 
ing to  the  nature  of  the  cause.  1,  If  it  be  according  to  the  first,  we  need 
have  no  hesitation  in  tying  the  vessel  afresh,  at  a  bleeding  point  ;  u.sing 
two  ligatures — one  on  the  distal  and  one  on  the  cardiac  side  of  the  open 
space. 

2.  In  the  second  form  of  secondary  hemorrhage,  if  we  are  certain 
that  the  bleeding  comes  from  the  distal  aspect  of  the  ligature,  as  in 
most  cases  it  does,  little  benefit  need  be  expected  from  an  additional 
ligature  on  the  cardiac  aspect ;  and  this  procedure,  therefore,  is  not 
adopted  in  the  first  instance.  The  wound  is  cleared  of  coagulum,  and 
enlarged  if  necessary,  so  as  to  expose  completely  the  bleeding  point ; 
and  this  is  overlaid  by  a  graduated  compress,  retained  so  as  to  exert  that 
degree  of  pressure  which,  seems  to  be  expedient ;  the  rest  of  the  limb 
being  duly  supported  by  bandaging.  As  a  general  rule,  it  may  be  stated 
that  the  pressure,  if  exact,  need  not  and  ought  not  to  be  severe.  Exact- 
ness, combined  with  moderate  intensity,  will  be  sufficient  to  arrest  the 
flow,  and  to  induce  a  plastic  product  sufficient  to  fill  the  chasm.  A 
higher  force  would  not  be  more  effectual  as  a  hemostatic,  and  would 
probably  cause  renewal  of  ulceration  or  sloughing  in  the  compressed 
arterial  issue  ;  occasioning  repetition  of  the  casualty  by  renewal  of  its 
cause.  In  many  cases  such  pressure  will  succeed  ;  when  conjoined  Avith 
general  treatment  suitable  for  ma,intaining  gentleness  and  tranquillity  of 
circulation.  Should  it  fail ;  then,  as  a  last  resource,  let  a  fresh  ligature 
be  placed  on  the  cardiac  aspect,  by  a  fresh  wound  ;  while  pressm-e  is 
maintained  as  before.  The  second  ligature  may  succeed  in  stanching  the 
flow ;  but,  in  its  turn,  it  may  prove  the  cause  of  a  second  bleeding,  by 
recurrence  of  ulceration  at  the  n^wly  deligated  part.  Let  there  be  no 
despair,  and  inactivity  in  consequence.  So  long  as  space  permits,  let 
ligature  follow  ligature  on  the  cardiac  aspect ;  and  it  is  quite  possible 
that  in  the  end  success  will  still  be  ours.  Examples  of  such  persevere 
ance  in  surgery,  well  rewarded,  are  not  unfrequent.* 

3.  In  the  third  form  of  secondary  hemorrhage,  let  the  abscess  be 
speedily  evacuated.  Then  if  there  be  reason  to  suppose  that  the  artery 
at  that  point  will  hold  the  ligature,  let  the  double  ligature  be  used  there, 
after  suitable  dissection.    If  otherwise,  place  a  ligature  on  the  cardiac 

*  Amongst  others  the  following  :— London  and  Edinburgh  Monthly  Journal, 
vol.  i.  p.  336.    Ibid.  vol.  iii.  p.  109. 
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side  higher  up  ;  and  maintain  direct  and  moderate  pressure  over  the 
bleeding  point.  It'  second  deligation  be  impracticable — as  too  often  is 
the  case,  this  form  being  most  frequent  in  the  deep-seated  vessels,  as 
those  at  the  root  of  the  neck — pressure  must  be  trusted  to  alone,  along 
Avith  general  treatment. 

4,  Where  the  condition  of  the  tumour,  of  the  limb,  and  of  the  patient, 
as  well  as  the  occurrence  of  secondary  hemorrhage,  concur  in  rendering 
the  prospect  of  our  efforts  to  save  both  patient  and  limb,  to  say  the  least, 
improbable,  then  amputation  of  the  limb,  at  or  a  little  above  the  point 
of  deligation,  should  be  resorted  to  without  further  delay. 

Another  casualty,  scarcely  less  alarming,  may  follow  deligation  ;  in- 
flammatory seizure  of  the  concomitant  vein.  If  the  phlebitis  be  of  the 
worst  kind — diffusely  suppurative — this  of  itself  at  once  perils  existence. 
And,  supposing  only  the  simplest  form  to  occur — that  which  terminates 
in  thickening  of  the  coats,  and  occlusion  of  the  canal  at  the  point  affected 
— gangrene  is  rendered  probable  ;  pervading  the  whole  limb,  and  de- 
manding amputation.  In  fact,  according  to  some,  gangrene,  after  deliga- 
tion of  the  femoral  artery,  never  comes  on  except  where  the  femoral  vein 
has  been  injured  in  the  performance  of  the  operation.  This  danger 
should  ever  he  borne  in  mind  when  conducting  the  operation.  The  vein 
should  be  studiously  avoided,  and  left  undisturbed — by  forceps,  fingers, 
knife,  and  ligature.  As  already  stated,  it  is  of  much  importance,  as  re- 
gards the  artery  itself,  that  its  tissue  alone  should  be  included  in  the 
ligature's  noose.  And  as  regards  the  success  of  the  operation,  it  is  not 
less  important  that  the  surrounding  tissues  should  be  uninjured  ;  and  of 
these  most  especially  the  vein.  Phlebitis,  once  excited,  under  such  cir- 
cumstances, will  scarcely  be  within  our  control,  so  as  to  avert  the  evil 
consequences.  It  is  well  to  remember,  however,  that  although  the  limb 
may  for  a  time  seem  gangrenous  and  threaten  to  die,  the  actual  sloughing 
or  sphacelation  may  be  very  limited.  In  such  circumstances,  then,  it 
is  usually  well  to  let  nature  determine  how  much  is  to  recover  ere  we 
proceed  to  amputate. 

Suppuration  of  the  aneurismal  sac  sometimes  occurs  after  the  applica- 
tion of  a  ligature  upon  the  cardiac  aspect  of  the  tumour  ;  but  seldom  until 
the  vessel  at  the  aneurismal  part  has  become  obliterated.  The  symptoms 
are  sometimes  severe,  and  may  even  be  alarming.  When  satisfied  that 
suppuration  has  occurred,  a  free  incision  should  be  made  into  the  sac ; 
when  pus,  clots,  and  broken  up  fibrinous  laminae  will  escape,  leaving 
behind  the  gaping  thickened  walls  of  the  sac.  These  will  in  course  of 
time  contract— helped  by  the  employment  of  stimulating  lotions  and 
pressure.  In  some  cases,  however,  hemorrhage  epsues  ;  and  in  such 
circumstances  amputation  will  usually  be  the  only  suitable  treatment. 

It  may  happen  that,  some  days  after  the  operation,  both  patient  and 
practitioner  are  alarmed  by  the  sudden  occurrence  of  strong  pulsation  in 
the  wound  ;  not  connected  with  the  state  of  either  the  artery  or  the 
aneurism,  but  entirely  muscular ;  intermittent,  and  not  synchronous 
with  the  arterial  pulse.  Alarm  on  such  ground  is  unnecessary.  In  a 
short  time,  some  simple  antispasmodic  having  perhaps  been  given,  and 
quietude  maintained,  the  normal  state  is  restored. 

Other  methods  of  treatment,  wliich  have  been  and  still  are  in  use, 
now  claim  our  attention. 
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Tlie  old  operation,  hy  direct  incision,  has  been  recently  revived  by- 
Mr.  Syme,  and  with  a  certain  amount  of  success  ;  incising  the  sac,  turn- 
ing out  the  contents,  and  tying  the  artery  above  and  below  tlie  aneur- 
ismal  opening,  as  in  the  case  of  accidental  aneurism.  The  soundness  of 
such  practice  seems  to  depend  upon  the  settlement  of  this  question — Are 
the  coats  of  the  vessel  necessarily  in  their  maximum  amount  of  athero- 
matous degeneration  at  that  point,  or  are  tliey  quite  as  likely  to  be  as 
sound  there  as  at  the  point  of  Hunterian  selection  ?  Evidence  as  to  tins 
grave  matter  is  now  desired,  through  pathological  research  and  observa- 
tion. Should  it  prove  favourable,  then  such  a  method  of  operation  Avould 
certainly  be  preferred  in  certain  localities  ;  in  axillary  aneurism,  for 
example,  tying  the  affected  vessel  in  preference  to  even  the  outer  third  of 
the  subclavian. 

The  operation  of  Brasdor  is  the  reverse  of  that  of  Hunter ;  the  appU- 
cation  of  a  ligature,  not  on  the  cardiac,  but  on  the  distal  side  of  the 
tumour — in  its  near  proximity.  This  metliod  of  applyuig  the  ligature, 
first  suggested  by  Desault,  was  recommended  in  his  lectures  on  theoretical 
grounds  by  Brasdor,  and  performed  for  the  fii'st  time  in  a  case  of  aneurism 
of  the  common  femoral  by  Deschamps.  Obstruction  occurs  at  the  point 
tied ;  coagulation  and  remora  of  the  arterial  contents  take  place  up  to 
the  nearest  collateral  branch  ;  and,  if  there  be  no  vessel  given  off  between 
the  tumour  and  the  point  of  deligation,  the  former  will  obviously  he 
included  within  the  range  of  delayed  and  coagulating  blood — a  state 
favourable  for  originating  and  advancing  the  process  of  cure.  If,  how- 
ever, any  branch  of  considerable  size  do  interfere,  it  is  equally  plain  that 
the  effect  of  deligation  may  be  to  cause  an  increased  turmoil  at  and 
within  the  tumour,  and  to  aggravate  the  disease  accordingly.  Also  much 
difficulty  may  be  experienced  in  cutting  down  upon  the  vessel  It  may 
have  been  already  obliterated ;  it  may  be  much  displaced  from  its  nor- 
mal relative  position  ;  in  the  great  majority  of  cases,  as  formerly  stated, 
it  is  certain  to  be  somewhat  diminished  in  size ;  the  surrounding  parts 
may  have  been  the  seat  of  a  chronic  form  and  low  grade  of  the  inflam- 
matory process,  and  the  vessel  may  be  intimately  blended  with  condensed  . 
and  infiltrated  structure. 

This  mode  of  operation,  then,  applied  generally  to  aneurism,  is  : 
obviously  inferior  to  the  Hunterian.    Yet  its  employment  has  occasion-  • 
ally  been  deemed  expedient.    In  an  anuerism  situated  so  close  to  the  : 
trunk  of  the  body  as  to  preclude  the  application  of  ligature  on  its  cardiac  • 
side — instead  of  abandoning  all  surgical  interference,  and  resorting  merely 
to  medical  treatment  in  the  hope  of  facilitating  the  accession  of  spon-  • 
taneous  cure,  thus,  as  it  were,  leaving  the  patient  to  his  fate — some  have  * 
even  recently  urged  the  propriety  of  resorting  to  the  distal  operation,  if  f 
circumstances  seem  otherwise  favourable  ;  and  if  the  patient,  after  having 
heard  an  honest  explanation  of  the  risk,  express  himself  Avilling  and 
anxious  that  the  attempt  should  be  made.    In  aneurism,  for  example,  of 
the  common  carotid  at  its  origin,  where  experience  has  amply  proved  I 
that  we  need  not  attempt  the  Hunterian  operation,  by  ligature  of  the  • 
anonyma — that  being  certain  to  fail — Brasdor's  operation,  they  say,  is  • 
not  unlikely  to  succeed  ;  inasmuch  as  there  is  a  long  space  of  the  carotid 
from  which  no  branch  is  normally  given  off,  and  consequently  no  vessel 
ig  likely  to  intervene  between  the  tumour  and  the  distal  ligatui-e.  Th'^ 
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practical  experience  of  its  employment  does  not  however  hold  out  any 
rrreat  encouragement  to  the  operator  ;  a  fatal  or  an  unsatisfactory  issue 
having  in  all  cases,  hitherto,  followed  its  performance.  In  27  cases  20 
died  within  a  short  time  of  the  operation ;  and  the  remaining  seven 
escaped  only  with  their  lives. 

A  modification  of  Brasdor's  operation  is  usually  associated  with  the 
name  of  Wardroj);  a  mode  of  treatment  not  very  promising  of  success, 
hut  rather  seeming  to  contain  within  itself  the  elements  of  failure.  Sup- 
posing aneurism  to  exist  in  an  arterial  trunk,  on  the  cardiac  aspect  of  its 
bifurcation,  it  is  proposed  to  tie  one  of  the  branches  only ;  and  fiom 
that  interference,  combined  with  the  partial  obstruction  of  the  other 
branch  which  the  disease  is  presumed  (from  pathological  inquiry)  to  have 
produced,  to  hope  for  a  favourable  result.  According  to  this  system,  for 
example,  in  aneurism  of  the  arterial 
anonyma,  it  would  be  held  sufficient 
to  tie  either  the  subclavian  (thrice 
performed,  by  Wardrop,  Dupuytren, 
Langier)  or  the  common  carotid  (eight 
timesjby  Evans,  Mott,  Key,  Fergusson, 
Morrison,  Campbell,  Hutton,  Evans). 
Here,  however,  there  is  a  manifest 
certainty  of  a  collateral  branch,  and 
that  of  very  great  size,  intervening 
between  the  tumour  and  the  liga- 
ture ;  a  circumstance,  as  abeady  seen, 
I  hostile  to  success.*  Both  carotid  and 
I  subclavian  have  been  tied  either 
(simultaneously  or  in  succession,  with 
I  the  view  of  effecting  a  more  thorough 
i  interference  with  the  circulation 
I  through  the  aneurism,  but,  as  might 
I  have  been  anticipated,  with  an 
(equally  unsatisfactory  result.  Mr. 
iWardrop's  operation,  or  a  modification  of  it,  has  been  performed  four- 
(teen  times  in  all.  Of  these  cases  twelve  died  ;  one  is  said  to  have  been 
I  retarded ;  and  one  is  supposed  to  have  been  cured. 

Temporary  ligatures  have  been  proposed ;  and  trial,  sufficient  to 

ibhsh  their  inexpediency,  has  been  made  by  Travers,  Dairy mple,  etc. 

niporary  application  is  unequal  to  efiect,  with  any  certainty,  the  changes 
'  eternal  and  internal  to  the  canal  at  the  deligated  point ;  and  the  dis- 
^  ihance  and  injury  done  to  the  vessel,  however  short  the  time  of  appli- 

lon,  are  quite  as  likely  to  induce  ulceration  and  hemorrhage,  as  if  the 
'  '^ligation  had  been  permanent ;  perhaps  more  so,  inasmuch  as,  besides 

^;nanical  interference  in  the  application  of  the  noose,  there  is  added 

't  which  is  necessary  to  effect  its  removal 

*  Let  the  reader,  however,  judge  for  himself,  by  considering  Mr.  Wardrop's  own 
•anient  m  the  Cyclopaedia  of  Practical  Siu-gery,  vol.  i.  pp.  22G-239. 

■"'gs-  179,  180,  181.  Hunter's,  Brasdor's,  and  Wardrop's  operations,  contrasted, 

2  E 


Fig.  179. 


Fig.  180. 
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Tlifit'Ji  and  flat  Uycdures  wore  at  one  time  used,  to  meet  tlie  false  dread 
of  premature  division  of  the  vessel's  coats  ;  an  event  of  which  experience 
has  shewn  tliere  is  no  danger,  if  the  tissue  be  in  a  tolerably  sound  con- 
dition.   Draw  a  firm  round  ligature  as  tiglitly  as  you  may,  the  inner  and 
middle  coats  alone  yield  ;  the  external  remains  entire,    A  greater  lisk  is 
that  which  comes  by  ulceration  or  sloughing  of  the  arterial  coats,  opeinng 
into  a  yet  patent  canal ;  jilastic  change  being  either  absent  or  imperfect. 
And  such  risk  is  greatly  enhanced  by  flat  tapes  ;  their  application  not  only  i 
entailing  extensive  separation  of  the  arterial  tissue  from  its  surrounding 
connections,  but  also  rendering  it  certain  that  a  considerable  portion  must 
slough  and  separate,  and  that  consequently  no  shght  amount  of  suppu- 
ration and  ulceration — the  main  danger — shall  be  inevitable  ere  the.] 
foreign  substance  can  be  detached.    Although  the  high  name  of  Scarpa  ■ 
was  attached  to  such  practice,  it  need  excite  no  wonder  that  it  has  fallen  ■ 
into  complete  desuetude ;  as  also  the  plan  of  interposing  compresses,  of 
various  kinds,  between  the  artery  and  ligature. 

Similar  objections  exist  to  exposure  of  the  vessel  by  incision,  andi 
then,  instead  of  deligation,  applying  graduated  pressure  directly  to  the  ^ 
tissue,  by  means  of  Dubois'  serre-noeud,  or  Assalini's  compressor.  Thei 
practice  had  no  success,  and  is  obsolete. 

It  has  been  proposed  to  extend  the  principle  of  subcutaneous  punc^ 
ture  to  the  deligation  of  arteries  ;  passing  the  needle  round  the  vessel, 
without  any  preliminary  incision.  Ey  such  a  mode  of  procedure  there  \i 
obviously  no  safety  for  artery,  nerve,  or  vein. 

Ligatures  made  of  animal  substance,  as  catgut,  have  been  used,  ana 
both  ends  cut  away  ;  in  hope  of  the  noose  becoming  absorbed.  Others 
of  a  metallic  nature  have  been  similarly  employed,  with  expectation  thai 
they  would  become  encysted  and  quietly  resident ;  as  bullets  and  othei  I 
metallic  substances  not  unfrequently  do,  when  lodged  in  the  ordinani  I 
tissues.    Both  forms  of  hgature,  however,  have  hitherto  been  regardeiJj 
by  Nature  as  foreign  substances,  and,  sooner  or  later,  have  been  extrudeoll 
by  suppuration  accordingly.     Metallic  hgatures,  of  fine  silver  or  irOMl 
wire,  easily  flexible,  may  be  well  employed,  however,  in  the  same  way  a  11 
those  of  silk  or  thread ;  tying  the  vessel  in  a  firm  knot,  cutting  off  oniil 
end,  leaving  the  other  hanging  from  the  wound,  and  waiting  its  extrall 
sion  by  the  usual  process  of  detachment.  The  irritation  of  such  ligaturaB 
being  usually  less  than  that  occasioned  by  those  of  thread  or  silk,  we  maifl 
expect  the  risk  of  excessive  ulceration  to  be  proportionally  diminished  IB 

Treatment  by  jJ'J'essure.  .  I 

In  ancient  times,  the  surgeon,  when  afraid  to  cut  into  an  aneurL^H 
and  take  his  chance  of  arresting  the  flow  of  blood,  had  recourse  to  du^H 
and  energetic  compression  of  the  part,  with  the  hope  of  cure.  The  na^H 
of  Guattani  is  chiefly  associated  with  the  practice.     Local  sloughu^J 
suppuration,  or  ulceration,  with  severe  constitutional  disturbance,  y 
Avith  an  unclosed  artery  and  aneurism,  proved  the  most  frequent  resii 
Subsequently  to  the  establishment  of  the  Hunterian  operation,  liowovi 
its  principle  has  been  extended  to  the  mode  of  treatment  by  pressur 
this  being  applied,  not  to  the  tumour  itself,  nor  in  its  immediate  viciiut 


TPvEATMENT  J3Y  PllESSUKE. 


419 


but  at  some  distance ;  at  a  part  such  as  would  be  selected  for  Iluntorian 
deligation,  in  tlie  hope  of  the  arterial  tissue  there  boiug  in  a  compara- 
tively soimd  condition. 

In  two  ways  ai-t  may  promote  the  cure  of  aneurism  ;  by  retarding 
tho  anourismal  How,  and  so  favouring  consolidation  of  the  contents  ;  or 
by  aicUng  the  textures  Avhich  overlay  the  aneurism,  and  which  are,  as  it 
were,  continually  striving  to  keep  it  down  and  repress  its  growth.  The 
one  method  diminishes  the  expansive  power  from  within  ;  the  other 
increases  the  repressive  power  from  without.  The  latter  corresponds  to 
the  old  method  of  applying  pressure  ;  the  former  to  tho  modern. 

Tliis  method  was  made  trial  of  in  the  beginning  of  the  century  by 
Pollctan,  Dubois,  A.  Cooper,  Blizard,  etc.  j  but  with  no  satisfactory  issue. 
The  pressiu'e  was  continued  and  severe  ;  their  object  being  to  keep  the 
arterial  tube  close  and  impervious  at  that  point,  and  by  plastic  change 
to  obtain  its  complete  consolidation.  The  result  was,  the  occurrence  of 
great  pain  and  constitutional  disturbance,  followed  by  ulceration,  or 
sloughing  of  the  compressed  parts — exposing,  or  perhaps  including,  the 
vessel.  The  practice  found  no  favour  with  the  general  profession.  But 
twenty  years  ago  the  treatment  by  pressure  was  revived  by  Mr.  Tlutton 


Fig.  182. 


Pig.  18.3. 


and  Dr.  BeUingham  of  Dublin,  in  a  modified  form,  and  with  a  better  suc- 
cess ;  conducted  rather  as  if  itself  were  not  the  agent  of  cure,  but  only 
the  means  whereby  spontaneous  cure  may  be  originated  and  favoured. 
The  pressure,  besides  being  made  at  a  Hunterian  site,  is  neither  constant 
nor  severe.  By  means  of  a  compressor,  such  as  invented  by  Signoroni 
{^^-  91,  p.  217) — or  by  means  of  this  other  instmment,  adapted  from  a 
carpenter's  clamp,  and  first  suggested  by  a  carpenter,  Hoey,  who  was 
mmseli  the  subject  of  aneurism,  and  cured  by  tliis  means— a  moderate 

wel'frp^.^^'        '^1^'''^'  "^^^  ;  ^  the  point  of  counter- 

i  <»sure  ,  a,  that  which  compresses  the  artciy. 

the  nIS  l?-^'  ■Pl;  i"«trnment  for  compressing  the  femoral  at  its  lower  part ;  a, 

the  Zl    '  T,  ^^"^'^  '  ^'       P^^^  '""^  counter-pressure  on  the  back  port  of 

•  "■^^  ;  c,  tlie  compressor  ;  d,  the  elastic  arrangement. 
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dej^ree  of  pressiiru  is  applioil  to  the  vessel ;  at  a  point  where  its  coats  may 
bo  expected  to  be  sound,  and  consequently  not  prone  to  resent  such 
pressure  unto  ward  ly.  This  is  maintained,  so  long  as  it  can  be  conve- 
niently borne  by  the  patient ;  but  no  longer.  So  soon  as  uneasy  sensa- 
tions become  at  all  intense,  with  perhaps  swelling  and  numbness  of  the 
limb,  and  throbbing  in  the  part,  pressure  is  eitlier  slackened  or  altogether 
removed.  Afterwards,  the  parts  having  recovered,  it  is  reapplied  :  again 
it  is  removed  ;  and  thus,  by  occasional  and  modified  use,  the  disasters 
formerly  attendant  on  treatment  by  compression  may  be  altogether 
avoided.  At  the  same  time,  circulation  in  and  near  the  aneurism  is  de- 
cidedly moderated,  so  as 
to  favour  solidification. 
The  tumour  is  not  only 
arrested  in  its  growtli, 
but  begins  to  diminish  ; 
its  pulsation  is  less,  and 
its  dimensions  contract ; 
some  day,  perhaps,  it 
seems  to  enlarge,  beats 
louder,  and  grows  tender 
to  the  touch — this  is  the 
cystitis  so  favourable  to 
agglutination,  and  a 
hopeful  sign  ;  soon  the 
tumour  quiets  down 
again,  feels  harder,  and 
is  less  compressible  ; 
ultimately,  the  pulsation 
wholly  disappears,  and 
induration  is  complete ; 
absorption  then  ad- 
vances, and  the  obliterative  cure  is  obtained,  with  or  without  a  pervious 
condition  of  the  vessel  at  the  aneurismal  point. 

Instead  of  employing  a  single  instrument,  and  so  confining  the  pres- 
sure to  one  point,  it  is  better  to  use  two  or  more  compressors — when  cir- 
cumstances will  admit  of  this,  as  in  the  case  of  the  femoral  artery.  One 
is  slackened,  the  other  screwed  tight ;  alternately.  And  thus  the  pres- 
sure, being  as  it  were  diffused  more  widely,  is  more  easily  borne.  Fur- 
ther, it  is  well  also  to  diffuse  the  counter-pressure,  by  placing  a  splint  of 
leather  or  j)asteboard  between  the  skin  and  pad  of  the  instrument ;  the 
former  being  first  covered  with  soap  plaster. 

Or  the  more  elegant  and  efficient  apparatus  of  Dr.  Carte  is  employed  ; 
the  advantages  of  which  are  the  accuracy  of  the  pressure,  and  tlie  elasti- 
city of  the  compressor.  The  artery  is  sufiiciently  operated  on  ;  while  at 
the  same  time  the  part  is  comparatively  absolved  from  irritation.  Or  the 
same  indications  may  be  still  better  fulfilled  by  a  modification  of  Signo- 

Fig.  184.  Dr.  Carte's  instriimeut  for  compressing  tlie  femoral  at  its  upper  part ;  e, 
the  girth  for  encircling  the  pelvis  ;  d,  iron  rod  rising  out  of  it  ;  c,  the  working  screw, 
with  the  compressor  at  its  end  ;  b,  the  compressor  ;  a,  the  elastic  apparatus,  en- 
gendering tolerance  of  the  pressure. 


Fig.  184. 
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roiiis'  compressor,  in  which  the  eh^stic  element  is  introduced,  according 
to  the  plan  of  my  pupil  Mr.  Brims. 

But  even  these  instruments  are  not  to  be  looked  upon  as  perfect. 
No  doubt  they  are  doomed  to  give  place,  and  that  perhaps  ere  long,  to 
some  plan  yet  more  simple.  And  probably  that  will  be  the  use  of 
animal  prcsdure ;  the  fingers  aiid  thumbs  of  steady  assistants  being 
employed,  who  are  got  in  sufficient  numbers  to  maintain  not  only  an 
absolutely  constant,  but  a  sufficiently  continuous  pressure  on  the  vessel, 
with  that  accui-acy  and  elasticity  which  the  intelligent  and  living  organ- 
ism alone  can  supply.  Sometimes  but  a  few  houi's  of  such  pressure 
suffices  to  initiate  the  process  of  cure.  When,  however,  such  relays  of 
assistants  cannot  be  obtaiiied,  the  method  more  recently  employed  in 
Dublin  and  elsewhere  may  be  satisfactorily  adopted.  This  consists  in 
applying  a  leaden  weight  varying  from  four  to  eight  and  a  half  pounds 
over  the  course  of  the  femoral  artery  ;  and  according  to  Mr.  Cusack  seven 
and  a  half  pounds  is  the  average  weight  required  to  command  the  circu- 
lation through  this  vessel.  The  weight  may  be  kept  in  its  place  either 
by  means  of  a  strap  loosely  encircling  the  limb,  or  by  means  of  a 
leather  or  pasteboard  tube,  which  is  retained  by  straps,  and  is  of  size 
sufficient  to  contain  and  support  loosely  the  leaden  weight,  which  should 
be  of  an  oval  form.  By  some,  again,  the  weight  is  perforated  and 
allowed  to  slide  loosely  upon  the  rod  of  the  Carte's  apparatus,  its  ordi- 
nary compressing  pad  having  been  removed. 

But  pressure  is  not  trusted  to  alone.  Some  preparatory  treatment 
is  necessary,  as  before  the  operation  by  ligature.  And,  throughout 
the  whole  period  of  treatment,  absolute  repose  "with  recumbency  is 
maintained;  as  well  as  antiphlogistic  regimen,  the  administration  of 
opiates,  and  all  other  means  likely  to  favour  the  desired  beneficial  change. 
Also,  it  may  be  well  that  the  limb  below  the  compressed  point  should 
be  uniformly  and  equably  supported  by  bandaging,  lest  congestion  and 
oedema  supervene ;  and  this  support  may  from  time  to  time  be  cauti- 
ously extended  to  that  part  of  the  limb  which  includes  the  aneur- 
ismal  tumour.  Or  such  direct  pressure,  added  to  the  indirect,  may  be 
accomphshed  in  another  and  better  way  (as  recommended  by  Messrs. 
Ernest  Hart  and  Shaw) ;  viz.,  by  change  of  position  in  the  limb  ;  flexing 
the  leg  upon  the  thigh,  for  example,  in  the  case  of  popliteal  aneurism  ; 
and  increasing  or  lessening  the  degree  of  the  flexion  and  pressure,  as 
circumstances  may  seem  to  require,  by  a  band  which  attaches  the  heel 
to  a  waistbelt. 

Let  no  haste  be  indulged  in.  The  process  is  ordinarily  gradual, 
not  sudden ;  interrupted,  not  continuously  progressive.  The  pressui-e 
requires  to  be  neither  great  nor  constant ;  for  we  do  not  desire  ob- 
struction, even  temporary,  of  the  arterial  tube  there ;  it  is  sufficient  to 
moderate,  not  essential  to  arrest  the  flow.  And  only  by  a  constant 
remembrance  that  such  are  the  principles  of  cure  by  this  means,  will 
the  treatment  be  so  leisurely  and  prudently  conducted,  as  to  ensure 
avoidance  of  the  disasters  to  which  compression  is  otherwise  liable. 

The  contemplated  advantage  of  such  a  mode  of  treatment,  when 
properly  conducted,  is  the  sense  of  absolute  safety  in  the  means  em- 
ployed, even  if  abortive  ;  subsequent  recourse  to  the  ligature,  if  need 
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bo,  being  not  procluaed.     Shcnild  pressure  luil,  deligation  is  at  least 
as  likely  to  prove  successful  as  if  no  pj-evious  treatment  had  been  ,| 
omployed  ;  unless  indeed  its  long  cojitimmuee  shall  have  so  increased  li 
the  collateral  circulation,  that  it  has  acciuireil  a  capacity  sufficient  to  i 
maintain  the  aneurismal  condition  even  after  deligation  has  been  pi-ac- 
tised.    And  this  is  no  mere  theoretical  objection  ;  for  before  these  days  ■ 
of  compression,  such  cases  did  now  and  then  occur  after  the  use  of  i 
the  ligature,  the  aneurismal  symptoms  di]ninishing  for  a  time  and  I 
again  becoming  as  characteristic  as  ever  when  the  circulation  and  I 
pulse  in  the  extremity  became  restored.    The  disadvantages  are,  there-  - 
fore,  a  protracted  period  of  treatmentj  sometimes  a  considerable  amount  i 
of  pain,  ultimate  uncertainty  of  cure,  and  the  possibility  of  its  inter-  - 
fering  with  an   after  resort  to  ligature.     If  improperly  conducted,  . 
compression  is  in  every  point  of  view  certainly  inferior  to  ligature  well  i 
and  properly  employed  ;  not  only  less  certain  of  cure,  but  also  even  i 
more  certain  of  danger  at  the  selected  part  of  the  vessel.     And  itt 
need  cause  no  surprise  that  unfortunate  cases  have  occurred.    But,  when  i 
well  managed  and  employed  with  due  selection,  pressure  bids  fairr 
to  supersede  liagature,  in  many  cases  of  external  aneurism ;  more  espe-  ■ 
cially  the  popliteal. 

The  leading  points  of  the  method  may  be  again  stated.  Tlie  pres-  • 
sure  is  at  some  distance  from  the  tumour  ;  moderate,  and  regidated : 
according  to  the  feelings  of  the  patient.  It  is  not  necessary,  and  iti 
is  not  our  object,  to  obstruct,  far  less  to  obliterate  the  vessel  at  the  com- 
pressed point.  In  other  respects  the  same  treatment  is  followed  out, . 
regarding  both  part  and  system,  as  in  favouring  spontaneous  cure  without ! 
any  surgical  interference. 

The  first  successful  case  of  the  modern  use  of  pressure  occm-red  in  i 
the  practice  of  the  late  Mr.  Todd  of  Dublin,  in  1825.    But  the  method  i 
then  fell  again  into  disuse;  until  once  more  revived,  in  1842,  under j 
more  favourable  auspices,  by  Dr.  Hutton  of  the  same  city.    Mr.  Cusaclr, 
Sir  P.  Crampton,  Dr.  BelHngham,  and  others,  followed ;  also  with  suc- 
cess.   Mr.  Listen  and  the  rest  of  the  London  School  in  due  time  became  ; 
converts  to  the  practice.    And  now  ourselves  have,  for  some  time,  been 
following  in  the  wake  ;  while  statistics  from  all  quarters  are  bearu:g  out 
not  only  the  safety  but  the  success  of  the  practice. 

In  127  cases  of  popliteal  aneurism  treated  by  compression  accordin. 
to  the  analysis  of  Broca,  116  were  successful,  and  six  died  ;  while  of  18i^ 
cases  recorded  by  Morris,  in  which  ligature  of  the  femoral  was  ijcrformed 
for  the  same  condition,  forty-six  died,  and  in  six  which  recovered 
amputation  had  to  be  resorted  to. 

But  to  take  a  more  special  exi^erienco  of  these  two  methods  of  treat- 
ment, Dr.  Belliugham  states  that  in  thirty-tAvo  cases  of  popliteal  aneurism 
in  which  comi^ression  was  employed,  twenty-six  were  cured  ;  and  of  the 
remaining  six,  two  died,  in  two  amputation  was  performed,  in  one  tin 
ligature  was  resorted  to,  and  in  one  all  treatment  was  discontinncil 
In  Mr.  Syme's  experience,  while  he  has  tied  the  lemoral  thirty-six  tiun 
for  popliteal  aneurism,  he  has  had  a  satisfactory  result  in  every  cas^c- 
And  the  statistics  of  Mr.  Busk  and  of  Dr.  Toogood,  although  luore  limited, 
has  been  equally  satisfactory  in  favoiu-  of  the  ligature. 
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Tu  tying  an  aneurismal  aiiory,  no  skill  in  ili(3  operation  can  alto- 
aethev  avert  risk— Of  phlebitis  ;  lor  tlie  vein  usually  is  in  close  apposi- 
tion with  the  artery,  and  must  be  exposed  to  the  risk  of  injury. — Of 
./iuu'rene;  for  impression  on  the  limb's  circulation  is  inevitably  both 
and 'sudden. — Of  hemorrhage,  above  all ;  for  the  arteiy  tied  may  be 
at  the  point  of  deligation  more  or  less  altered  in  structure,  and  conse- 
quently liable  to  the  unfiivourable  results  of  the  consequent  inflammatory 
chajigo.  Pressure,  unskilfully  and  rashly  applied,  is  at  least  equally 
capable  of  causing  these  risks.  But  pressure,  employed  according  to  the 
principles  now  enjoined,  in  its  modern  revival,  escapes  them  all.  Let  it 
be  tried,  therefore,  in  all  cases  suited  to  its  use  ;  with  such  care  in  the 
usuig,  in  regard  to  both  method  and  time,  as  shall,  in  the  event  of  failure, 
leave  no  obstacle  or  drawback  to  the  subsequent  employment  of  liga- 
ture. 

Other  methods  of  Cure. 

Cold  has  been  applied  continuously  to  the  tumour ;  in  the  hope  that 
contraction  of  the  cyst  and  solidification  of  its  contents  might  be  thus 
favoured.  The  contemplated  advantages,  however,  are  not  obtained; 
and  danger  by  sloughing  is  probable. 

The  insertion  of  a  seton  has  been  tried ;  and  there  is  no  need  to 
repeat  the  experiment.  The  certainty  of  danger  is  not  compensated  by 
the  probable  advantage. 

TJie  application  of  galvanism.,  by  acupuncture,  has  produced  good 
results  in  certain  cases.    This,  method  of  cure  was  first  proposed  by  Mr. 
B.  PliiUips  in  1832.    Afterwards,  it  has  been  successfully  prosecuted  by 
MM.  Petrequin,  Ciniselli,  Abeille,  and  others.    The  object  is  to  produce 
at  once  both  coagulation  of  the  aneurismal  contents,  and  plastic  disturb- 
ance in  the  sac.    The  galvanism  is  passed  through  the  tumour  by  means 
of  needles,  which  are  partly  covered  with  a  layer  of  giim-lac  varnish,  in 
order  to  protect  the  ordinary  tissues  which  they  have  to  traverse.  The 
needles  having  been  lodged  in  the  tumour,  and  retardation  of  the  aneur- 
ismal circulation  having  been  effected  by  temporary  pressure  above,  the 
galvanic  current  is  set  on,  of  such  strength  as  the  patient  is  able  to  bear ; 
anaesthesia  being  employed  or  not,  as  circumstances  may  seem  to  require. 
"  To  succeed  in  coagulating  the  blood,  it  is  necessary  to  introduce  the 
needles  at  opposite  points,  so  that  they  may  correspond  with  each  other 
— ^to  place  them  in  an  oblique  or  perpendicular  direction  to  that  of  the 
blood,  in  order  to  oppose  a  barrier  to  its  course — to  cross  them,  in  order 
to  render  their  influence  more  active — and  to  multiply  them  in  large 
aneurisms,  so  that  a  certain  number  of  clots  may  be  early  produced,  suf- 
ficient to  act  as  a  frame-work  for  the  whole  coagulum.    It  is  also  advan- 
tageous to  change  the  direction  of  the  currents  many  times,  so  that  the 
galvanic  fluid  may  act  in  every  way,  so  as  to  produce  a  multitude  of 
filaments  that  will  extend  as  a  meshwork  through  the  sanguineous  mass. 
In  difficult  cases  it  is  necessary  to  continue  the  galvanic  action  a  long 
time,  better  to  insure  success,  even  repeatmg  the  electric  applications  at 
successive  sittings."* 

*  Britlsli  and  Foreign  Review,  No.  xlviii.  p.  419  ;  Monthly  Journal,  Aug.  184G, 
P-  ir.o  ;  Nov.  1816,  p.  374  ;  Ibid.  Jan.  1848,  p.  521  ;  Ibid.  May  1848,  Retro- 
spect, p.  89. 
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Patiwits  who  are  intolerant  of  pressure,  and  hostile  to  knife  and  liga- 
ture, have  by  this  means  some  prospect  of  obtaining  cure  of  aneurism. 
Watchfulness  is  necessary,  however,  lest  an  excess  of  effect  be  induced,  and 
suppuration  or  even  gangrene  threaten.  M.  Bonnet  states  that  in.  twenty- 
three  cases  treated  in  this  way,  thirteen  failed,  and  in  nine  a  successful 
result  was  obtained.  In  seven  of  these,  however,  other  methods  of  treat- 
ment, such  as  cold  and  compression,  were  likewise  employed. 

Injections  into  the  sac  have  been  made  trial  of^  as  of  tannin,  solution 
of  tho  per-chloride  of  iron,  etc.,  with  a  similar  object  in  view ;  as  yet, 
however,  with  something  considerably  less  than  a  successful  issue. 

Manipulation  of  the  aneurism  has  been  proposed,  in  tumours  in- 
accessible to  the  ligatui'e  and  unsuited  for  indirect  pressure.  The  object 
is  twofold  :  1,  by  breaking  up  the  clot  to  lodge  a  portion,  perhaps,  in  the 
arterial  aperture,  and  so  to  favour  coagulation  of  the  aneurismal  contents  ; 
2,  by  exciting  the  aneurismal  cyst,  to  induce  the  plastic  process  needful 
for  agglutination.  The  risk  is  parallel :  1,  lest  fibrinous  clots  be  forced  into 
the  arterial  circulation,  and  produce  embolism ;  2,  lest  the  cyst  be  ruptured, 
and  the  difiuse  form  of  aneurism  supervene — or  lest  the  cyst,  remaining 
entire,  assume  an  excessive  amount  of  the  inflammatory  process,  running 
on  to  disastrous  results.  Obviously  the  method  needs  much  caution  in  the 
using. 

Amputation — not  unfrequently  resorted  to  in  this  disease  by  the  old 
surgeons — is  still  preferable  to  all  other  modes  of  treatment  under  certain 
circumstances.  1.  Should  bone  have  been  hopelessly  involved,  during 
progress  of  the  tumour.  2.  When  the  diffuse  form  of  aneurism  has 
occurred  to  a  great  extent ;  so  that  absorption  and  consolidation  cannot 
remedy  the  evil,  and  great  as  well  as  extensive  suppuration  must  occur 
in  the  infiltrated  tissues.  Even  supposing  the  aperture  in  the  vessel  to 
have  been  closed,  such  suppuration,  and  the  hectic  following,  would  be 
certain  ultimately  to  demand  amputation.  And  should  the  arterial 
aperture  remain  open,  danger  to  life  by  hemorrhage  would  occur  at  an 
earlier  period ;  with  the  first  evacuation  of  purulent  fluid  3.  When 
disease  of  the  vein  co-exists  ;  impeding  venous  return.  If  by  pressure 
or  dehgation,  in  such  a  case,  we  at  the  same  time  impede  arterial  influx 
— although  only  imperfectly,  or  for  a  time — it  will  be  difficult  to  avert 
the  occurrence  of  gangrene,  as  a  direct  and  almost  immediate  result. 
Amputation  would  then  be  demanded,  on  account  of  spreaduig  gangrene ; 
under  circumstances  which  afford  but  slender  hope  of  success.  It  were 
better  to  amputate  at  once,  and  anticipate  the  evil.  4.  When  a  large 
aneurismal  sac  has  suppurated,  in  a  patient  already  weak.  Suppuration 
of  the  entire  cyst  is  one  of  the  modes  of  spontaneous  cure ;  and  when 
surface  is  of  no  great  extent,  secretion  not  profuse,  and  the  frame  robust, 
the  cavity  usually  fills  up  and  consolidates.  But  if  the  surface  be  large, 
secretion  great,  and  the  system  already  worn,  hectic  is  almost  certain  to 
occur  ;  of  so  formidable  a  nature  as  to  demand  sacrifice  of  the  Umb,  in 
order  to  save  life.  5.  When  from  any  cause  gangrene  threatens  ;  of  the 
limb  ;  not  of  the  tumour  only — for  this  latter,  as  formerly  explained, 
may  prove  the  means  of  a  spontaneous  cure.  6.  It  has  been  jiroposed  as 
a  modification  of  Brasdor's  operation,  in  cases  of  axillary  aneurism 
involving  so  much  of  tho  subclavian  as  to  prevent  the  pei-ibrmance  of 
the  Huntorian  operation,  tliat  amputation  at  the  shoulder-joint,  beyond 
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the  aneurism,  should  be  performed.  This,  although  obviously  a  forlorn 
hope,  is  not  so  absurd  in  principle  as  ligature  of  the  vessel  beyond  the 
aneurism  most  assuredly  would  bo  ;  for  it  not  only  arrests  the  circulation 
through  the  main  trunk  upon  which  the  aneurism  is  situated,  but  also 
through  all  the  branches  given  off  between  the  cardiac  aspect  of  the 
tumour  and  the  point  of  amputation. 


Treatment  of  Aneurism  beyond  the  reach  of  Surgery. 

Not  unfrequently,  aneurism  is  so  situated  as  to  be  amenable  to 
none  of  the  ordinary  methods  of  treatment.  In  such  cases  the  issue  is 
likely  to  prove  untoward ;  the  disease  continuing  to  advance,  till  death 
ensue  by  one  or  other  of  the  methods  formerly  noticed.  Yet  there 
may  be  some  hope  of  spontaneous  cure.  And,  further,  we  have  some 
means  in  our  power  whereby  that  event  may  be  favoui'ed.  Our  object  is 
to  oppose  the  tumour's  increase,  and  favour  its  becoming  consolidated  and 
impervious.  The  obvious  mode  of  accomplishing  such  an  end,  is  to 
moderate  circulation  in  general ;  at  the  same  time  promoting  coagulation 
in  the  part.  It  is  not  advisable  to  take  blood  ;  but  aconite,  or  belladona, 
or  the  veratrum  viride,  will  be  useful  in  maintaining  a  sedative  effect  on 
the  circulation ;  the  dose  being,  of  course,  regulated  by  the  effect  pro- 
duced. Food  is  simple,  nutritious,  and  non-stimulant;  simple,  so  as 
not  to  excite  the  circulation  ;  but  not  too  meagre,  otherwise  a  thinness 
of  blood  will  result,  unfavourable  to  the  occurrence  of  fibrinous  deposit, 
and  consequently  hostile  to  not  the  least  important  indication  of  cure. 
A  due  proportion  of  fibrin  is  essential  j  and  nicety  of  management  is 
plainly  necessary  to  secure  this,  yet  maintaining  gentleness  of  arterial 
flow.  Eegulation  of  the  bowels  is  not  to  be  neglected ;  but  all  drastic 
purgiag  should  be  abstained  from.  For,  though  at  first  a  sedative  effect 
may  be  thus  obtained,  excitement  of  the  circulation  is  almost  sure  to 
follow.  Eepose  of  both  body  and  mind  is  carefully  enjoined.  The 
nature  and  object  of  the  treatment  are  explained  to  the  patient,  and  his 
intelligent  yet  not  over-anxious  co-operation  is  thus  secured.  By  long, 
patient,  and  skilful  perseverance,  he  may  be  reAvarded  by  a  cure ;  but, 
unfortunately,  even  under  the  best  management,  this  is  rather  the  excep- 
tion than  the  rule. 

Treatment  of  Accidental  Aneurism. 

Probably  the  most  common  example  of  this  Isesion  is  the  result  of 
wound  in  venesection,  at  the  bend  of  the  arm  ;  and  that  may  be  taken 
as  a  sufl&cient  illustration  of  the  general  subject. 

Prevention  of  the  aneurismal  formation  is  in  our  power ;  if  the  case 
be  seen  at  the  moment  of  injury,  or  even  soon  after.  Firm  pressure  is 
made  with  the  thumb  over  the  puncture,  while  an  assistant  is  busy 
encuclmg  each  finger  of  the  wounded  member  separately  in  a  bandage  ; 
these  bandages  meet  in  the  palm ;  and  a  roller  is  then  carried  from  the 
hand  upwards,  until  the  site  of  puncture  is  reached.  A  graduated  com- 
press of  hnt  is  placed  accurately  over  the  wound;  the  compressing 
nnger  or  thumb  being  cautiously  removed  for  this  pxirposc.  And  the 
compress  is  retained  securely  in  its  place  T)y  the  roller ;  bandaging  being 
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mado  coiisidcnibly  Ugliler  tliero,  tliau  on  tl&  rest  of  tlie  liinb.  Energetic 
pressure,  us  well  as  aceuriite,  is  requii'ed,  and  the  previous  bandaging 
permits  us  to  oxcrt  that  Avith  impunity :  wliei-eas,  without  uniform  sup- 
port of  tlu!  whole  limb,  even  moderate  compression  could  not  be  borne 
safely  for  any  length  of  time.  Gangrene  has  ensued  from  the  omission. 
The  dressing  is  retained,  in  a  state  of  firmness  and  efficiency,  i'or  several 
days  ;  when  it  may  be  re-applied  somewhat  more  slackly.  But  it  should 
not  be  altogether  discontinued  for  two  or  three  weeks.  Our  object  is  to 
shut  the  arterial  canal  entirely,  at  the  wounded  part ;  both  temporarily 
and  permanently ;  first  Ijy  mechanical  apposition,  afterwai-ds  by  plastic 
change.  And  thus  all  aneurismal  formation  is  manifestly  frustrated. 
Pressure  being  accurate  and  effective  from  the  first,  there  is  no  infiltra- 
tion or  accumulation  of  blood  in  the  areolar  tissue,  and  no  condensation 
of  that  into  a  containing  cyst. 

No  evil  consequences  are  likely  to  follow  such  obliteration  of  the 
vessel  at  the  injured  part ;  and  consequently  it  is  a  needless  refinement 
in  surgery,  to  attempt  closure  of  the  arterial  wound  only,  by  a  more  deli- 
cately conducted  pressure.  During  such  an  attempt,  it  is  more  than 
likely  that  blood  will  escape  from  the  puncture,  and  the  aneurismal  tumour 
will  become  duly  established. 

Should  pressure  fail,  or  should  no  opportunity  have  offered  for  its 
employment,  the  tumour  certainly  forms  and  demands  a  cure.  This  may 
be  attempted,  in  the  first  instance,  by  flexing  the  forearm,  so  as  to  com- 
press the  tumour  somewhat,  and  diminish  the  arterial  supply ;  the  latter 
indication  being  further  jDromoted  by  pressure  on  the  trunk  of  the 
humeral  above,  as  in  idiopathic  aneurism.  Should  this  faU,  recourse  is. 
had  to  ligature  at  the  injured  part.  A  tourniquet,  or  the  fingers  of  an 
assistant,  having  been  applied  to  the  humeral,  to  restram  hemorrliage 
temporarily,  a  free  incision  is  made  throughout  the  whole  extent  of  the 
cyst ;  avoiding  the  superimposed  vein.  The  coagulum  is  turned  out, 
and  the  apertui'e  of  communication  in  the  arterial  coats  looked  for ;  if 
obscured,  a  slackening  of  pressure  above  gives  a  jet  of  blood,  which  Avill 
readily  disclose  the  site.  By  means  of  the  knife's  point  the  artery  is 
carefully  detached  from  the  surrounding  parts — the  venous  tissue  being 
especially  avoided  ;  and  a  ligature  is  passed,  accurately,  above  and  below 
the  punctured  point.  A  full-sized  probe  introduced  into  the  aperture 
renders  the  arterial  tube  more  distinct,  and  facihtates  its  isolation  by 
dissection.  If  the  cyst  be  large,  dense,  and  compact,  it  may  be  dissected 
away,  either  in  whole  or  in  part ;  the  wound  being  then  more  £ivoui*ably 
disposed  for  healing,  without  much  suppuration.  Then  pressure  is 
removed.  The  wound  is  approximated  ;  one  end  of  each  ligature  pro- 
truding.   And  the  treatment  is  conducted  with  a  view  to  adliesion, 

A  variety  of  false  aneurism  sometimes  occurs,  termed  Varicose  Aneur- 
ism. The  punctured  aperture  remains  pervious  in  both  vein  and  artery ; 
the  vein  having  been  transfixed,  and  its  superficial  Avound  alone  closing 
along  with  the  intcgumental  incision.  The  aneurismal  cyst  forms  in  the 
usual  manner,  but  with,  a  double  communication ;  deeply,  oji  the  pes-, 
terior  aspect,  with  the  artery ;  superficially,  Avith  the  vein.  In  conse- 
quence, there  is  a  mal-adjustnicnt  of  the  circulatioji  at  this  part ;  arterial 
blood  making  good  an  entrance  into  the  vein,  whereby  distention  of  the 
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latter  occurs  to  :i  greater  or  less  extent.  The  symptoms  arc  the  same  as 
in  the  ordinary  tumour  ;  with  the  addition  of  varicose  enlargement  of  the 
vein,  and  unusual  activity  of 
circulation  Avithin  it.  A  pe- 
culiar thrill  and  bruit  are  at 
the  same  time  readily  percep- 
tible by  the  finger  and  ear; 
compared  by  some  to  the  noise 
of  the  fly-wheel  of  a  musical 
box,  by  some  to  the  purring 
of  a  cat,  and  by  others  to  the  pjg 
buzzing  of  a  fly  confined  in  a 
paper  bag ;  once  observed,  easily  remembered.  In  other  words,  the 
ancurismal  bruit  is  unusually  distinct  and  palpable  (bruit  de  diable). 

Treatment  is  the  same  as  for  the  ordinary  form  of  traumatic  aneurism. 
Sometimes  it  may  be  practicable  to  tie  the  artery  above  and  below  its 
aperture  of  communication,  by  lateral  incision  and  dissection  ;  leaving 
the  sac  and  dilated  vein  intact. 

A  similar  condition  may  be  the  result  of  disease  without  any  injury. 
Suppose  an  artery  and  vein  in  juxta-position  ;  as  the  abdominal  aorta 
and  vena  cava.  An  aneurism  al  pouch  begins  to  form  in  the  artery,  and 
extends  in  the  direction  of  the  vein ;  the  cyst  becoming  incorporated 
with  the  venous  coats.  Perforation  occurs  in  both  tissues ;  and  an 
aperture,  more  or  less  free,  is  established  between  the  two  vessels,  entail- 
ing a  constant  and  free  commixture  of  their  contents.  Such  a  condition 
of  parts,  so  situated,  is  plainly  irremediable.  Spontaneous  cure,  by 
occlusion  of  the  aperture  and  consolidation  of  the  cyst,  is  possible, 
but  not  probable.  Usually  the  result  is  fatal ;  by  disorder  of  the 
general  health,  which  the  faulty  circulation  cannot  fail  to  produce. 

Aneurismal  Varix  is  a  second  variety  j  and  may  also  occur  at  the 

bend  of  the  arm.  The  ar- 
tery and  vein  communicate, 
as  in  the  former  case  ;  but 
without  any  cyst  interposed, 
the  artery  playing  directly 
into  the  venous  cavity.  The 
swelling  is  less,  but  more  dif- 

Fig.  186.  o  J 

fused ;  the  circulation  is 
more  plainly  tumultuous  ;  thrill  and  bruit  are  more  or  less  distinct, 
according  to  the  size  of  the 
communicating  aperture  ;  vari- 
cose distention  of  the  vein  is 

great.  Painful  sensations,  with    ^   

some  interstitial  swelHng,  at-  » — ^ 
tend  on  the  first  formation.  ^  ~ 

But  these  subside  gradually, 

and  may  at  length  almost  wholly  disappear  ;  the  morbid  state  rcmaiuing 
Fig.  185.  Varicose  aneuri,sm.    a,  The  artery;  h,  the  vein  ;  c,  the  intermediate 

Cy8t.--SlR  C.  P,KI,T.. 

F'g.  180.  Outline  of  varicose  anouri.sm.  Diagram. 
187.  Outline  of  aneiiri.sraal  Varix.  Diagram. 
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in  all  respects  stationary.  The  limb  below  the  tumour  is  imperfectly 
supplied  with  arterial  blood,  a  portion  of  the  artery's  contents  entering 
the  vein,  and  returning  to  the  lieart ;  the  limb  consequently  is  cold, 
numb,  and  vitally  weak.  By  obstruction  to  the  venous  return,  also, 
passive  congestion  and  oedema  are  likely  to  ensue  ;  at  least  for  a  time. 
By  and  by,  collateral  circulation  having  become  fully  established, 
both  arterial  and  venous,  a  comparatively  healthy  condition  may  be 
largely  restored. 

In  consequence  of  this  comparative  absence  of  inconvenience  and 
growth,  the  case  cannot  be  regarded  as  one  demanding  operative  inter- 
ference. Pressure  is  sufficient ;  to  repress  swelling,  and  to  moderate,  if 
not  prevent,  sanguineous  intermixture.  We  have  no  hope  of  so  occlud- 
ing the  aperture.  Palliation  is  our  only  object ;  repressing  growtli^ 
removing  uneasy  sensations,  and  permitting  use  of  the  limb.  Should, 
however,  a  case  occur  of  unusual  urgency,  and  the  patient  become  dis- 
satisfied with  merely  palliative  treatment,  a  direct  incision  may  be  made 
on  the  artery ;  and,  a  cautious  dissection  having  separated  its  coats  from 
the  surrounding  parts,  above  and  below  the  aperture  of  communication, 
a  ligature  may  be  passed  and  secured  at  each  of  these  points.  The 
affection  itself  is  rare ;  and  still  more  so  are  examples  of  urgency 
sufficient  to  render  such  operative  interference  expedient. 

Aneueism  by  Anastomosis  ;  Vascular,  oe  Erectile  Tumour. 

This,  having  been  classed  with  tumours,  might  have  been  considered 
along  with  them.  Yet  it  comes  naturally  in  coimection  with  diseases  of 
the  arterial  tissue.  The  term  denotes  a  diseased  formation  in  which  the 
vascular  tissue  bears  the  most  prominent  part. 

There  are  varieties  of  such  adventitious  structure,  1.  The  capil- 
laries of  a  portion  of  integument  may  be  equably  and  permanently 
dilated  ;  producing  discoloration,  and  but  slight  elevation  of  the  affected 
part.  Such  enlargement  and  injection  are  to  but  a  slight  extent ;  and 
do  not  increase.  Yet  bleeding  may  be  somewhat  free  when  a  breach  is 
made  in  the  surface,  by  ulcer,  or  by  wound.  This  is  one  form  of  n^evus, 
or  congenital  mark ;  an  affection  of  no  danger,  and  but  little  incon- 
venience.   It  may  be  looked  upon  as  rather  a  deformity  than  a  disease. 

2.  The  structure  may  consist  chiefly  of  dilated  veins,  retentive  of 
tone  and  energy  of  function ;  fed  by  arterial  branches,  of  somewhat 
corresponding  size  and  activity ;  yet  the  latter  tissue  holding  but  a  com- 
paratively subordinate  part  in  the  development  of  the  tumour.  This 
morbid  structure  is  not  found  in  the  substance  of  the  true  skin,  like  the 
preceding,  but  in  the  subjacent  tissues  ;  of  various  size  and  prominence ; 
causing  a  doughy  elastic  swelling,  of  a  livid  hue — venous  structiu"e 
appearing  with  tolerable  distinctness  through  the  superimposed  integu- 
ment. If  breach  of  surface  take  place,  hemorrhage  is  profuse,  and 
chiefly  of  the  venous  character ;  callable  of  being  arrested  by  pressure, 
without  much  difficulty.  If  an  incision  pervade  the  mass  to  any  con- 
siderable extent,  arterial  l)ranches  may  be  found  spouting  actively ; 
but  still  the  main  stream  is  dark  and  venous. 
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3.  Tlie  third  form  of  SAvelling  is  composed  of  capillaries  and  minute 
arterial  branches  largely  dilated,  with  the  intervascular  spaces  encroached 
on  or  wholly  obliterated,  and  the  vascular  walls  thickened  and  strength- 
ened thereby.  These  vascular  tubes  communicate  freely  with  each  other, 
and  maintain  a  circulation  of  great  activity;  Avhich  is  returned  by  a 
proportional  amount  of  large  and  tortuous  veins.  Also  radiating  around 
are  the  feeding  arteries ;  originally  perhaps  twigs,  now  enlarged  to 
trunks ;  piilsating  strongly,  and  obviously  carrying  on  a  plentiful  supply. 
The  mass  may  be  subcutaneous  ;  constituting  the  true  "  aneurism  by 
anastomosis"  or  "erectile  tumour;"  varying  in  bulk  and  tension, 
according  as  the  circulation  is  sluggish  or  excited ;  compressible  ;  elastic 
to  the  touch,  and  indicating  its  tubular  structure  on  being  pinched  or 
rubbed  Avhen  in  the  flaccid  state ;  of  a  reddish 
hue ;  ill  some  parts  tending  to  livor,  but  not 
continuously  so,  as  in  the  preceding  form  of 
tumour.  Or  it  may  be  submucous.  The  struc- 
ture is  analogous  to  normal  erectile  tissue ;  but 
Avith  this  difference,  that  whereas  in  the  normal 
there  are  periods  of  complete  repose  and  col- 
lapse, tension  and  fulness  occurring  but  occa- 
sionally by  local  determination — in  the  morbid  ^.^ 
there  is  never  utter  flaccidity  and  repose.  The 

tumour  is  more  full  and  tense  at  one  time  than  at  another ;  yet  at  all 
times  it  is  full  and  active  ;  evincing  an  undulatory  movement,  if  small ; 
hut  when  large,  pulsating  strongly  and  with  bruit,  as  in  ordinary 
aneurism. 

Strictly  speaking,  there  is  no  aneurism  here ;  but  rather  a  simple 
exaggeration  of  vascular  tissue  and  function ;  no  degeneration  of  coats, 
but  dilatation  with  hypertrophy — and  not  this  alone,  but  with  correspond- 
ing increase  of  function  as  well.  The  morbid  formation  may  supervene 
at  any  period  of  life  ;  but  most  frequently  it  is  congenital ;  and,  growing 
faster  than  the  normal  structures  around  it,  claims  our  attention  at  an 
early  age.  The  most  common  situations  are,  beneath  the  integuments  of 
of  the  face,  head,  neck,  back,  and  buttocks  ;  not  unfrequently  it  forms  on 
the  hands  and  feet  Sometimes  it  occurs  within  the  orbit,  and  it  has  been 
met  with  in  internal  parts  and  organs,  such  as  bones  and  the  Kver.  The 
tumour  pulsates  synchronously  with  the  heart's  action  ;  but  much  less  dis- 
tinctly, and  with  less  expansion,  than  real  aneurism.  It  may  be  con- 
siderably diminished  by  equable  and  sustained  pressm-e ;  resuming  its 
■wonted  bulk  on  removal  of  this.  A  bruit  is  heard  ;  dull,  and  rough  ;  and 
sometimes  associated  with  a  vibratory  thrill.  At  first  the  skin  is  free  ; 
ultimately  it  becomes  involved  in  the  morbid  structure,  and  incorporated 
with  the  general  mass.  Sometimes  the  growth  is  slow  ;  sometimes,  and 
more  frequently,  rapid.  In  all  cases,  bullc  is  temporarily  increased  by 
mental  excitement,  muscular  exertion,  and  whatever  suddenly  and  much 
excites  the  circulation. 

According  to  some,  most  of  such  growths  have  their  ultimatum  ;  at- 
tainmg  to  a  certain  amount  of  development  and  then  becoming  station- 
ary—or even  retrograde.    Superficial  scalp  and  face  formations  some- 
5'ig.  188.  Section  of  erectile  i\m\om .—Cycloprndia  of  Anatomy  and  Physiology. 
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limea  cviuco  such  tondoncy,  no  doubt — especially  in  children  dui-iiig 
dentition  ;  hut  the  majority  of  tlie  active  tumours  elsewlicre  usually 
groAv  on.  Having  hccome  superficial  by  invoh'cment  of  the  skin,  ulcera- 
tion is  likely  to  occur ;  and  hemorrhage  follows ;  profuse,  and  not  easily 
restrained;  demanding  active  interference,  otherwise  by  repetition  or 
continuance  it  may  exhaust  the  patient.  Or  ulceration  may  have  a 
salutary  result.  If  surrounded  and  preceded  by  plastic  change,  the 
vascular  structure  may  be  consolidated no  bleeding  taking  place,  even 
from  an  acute  and  Avide  ulcer.  And  this  consolidation  advancing  as  the 
ulcer  spreads,  so  as  invariably  to  precede  and  surround  the  breach,  the 
adventitious  structure  may  be  altogether  got  rid  of;  partly  by  oblitera- 
tion, partly  by  ulcerative  loss  of  substance. 

Sometimes  hem^orrhage  is  vicarious  in  the  female  adult ;  taking  the 
place  of  the  menstrual  discharge.  The  tumour  becomes  tense  and  full 
at  the  return  of  each  period ;  a  small  fissure,  or  sore,  forms  in  the  skin ; 
and  from  this  the  blood  slowly  distils.  Such  bleeding  is  seldom  danger- 
ous, or  even  excessive  ;  and  is  not  to  be  suddenly  arrested,  without  means 
having  been  duly  taken  to  secure  regularity  of  the  normal  discharge. 

The  tumour  may  also  degenerate.  That  is,  it  may  change  its  cha- 
racter, and  become  of  a  worse  kind  than  at  first.  Medullary  or  amelnotic 
matter  may  be  produced  in  and  around  it,  or  come  altogether  to  take  its 
place — the  original  character  of  the  growth  being  entirely  lost.  This 
I  have  seen  occur. 

The  erectile  tumour  being  not  a  mere  deformity,  but  a  disease  of  im- 
portance, tending  by  growth  and  casualties  to  bring  life  into  peril,  the 
question  of  Treatment  is  not  devoid  of  interest.  It  may  be  conducted 
on  three  different  principles.  1.  By  removal  of  the  morbid  stmdure. — 
Excision,  so  applicable  to  tumours  in  general,  is  here  inexpedient ;  the 
extent  and  activity  of  the  component  vascular  tissue  rendering  that  mode 
of  removal  in  the  highest  degree  perilous.  To  cut  into  such  a  tumom*, 
when  large  and  pulsating,  would  be  the  height  of  rashness  ;  the  gush  of 
blood  might  prove  almost  instantly  fatal.  To  cut  even  wide  of  the 
diseased  texture,  is  not  always  a  matter  of  safety.  Unless  the  knife 
move  cautiously,  and  forceps  and  ligature  follow  nimbly  after,  the  loss  of 
blood  may  still  be  dangerous.  The  mode  of  removal  by  excision,  there- 
fore, must  be  limited  to  those  tumours  which  are  small — not  larger  than 
a  prune — of  no  unusual  activity,  not  fed  by  large  and  numerous  arterial 
trunks,  so  situated  as  to  admit  of  the  incisions  being  made  wide  of  the 
diseased  structure,  and  also  in  a  locality  favourable  for  use  of  the  ordinary 
means  of  restraining  hemorrhage.    In  all  other  cases  hgatiue  is  preferable. 

Supposing  the  skin  to  be  involved,  a  needle  in  a  fixed  handle 
is  passed  beneath  the  mass,  carrying  a  stout  double  ligature ;  the 
needle  is  then  withdrawn,  and  the  ligature  left.  The  noose  having 
been  cut,  each  portion  is  tied  separately  on  either  aspect,  so  as  to  include 
the  whole  of  the  morbid  tissue ;  pulling  with  as  tight  a,  strain  as  the 
ligature  will  bear,  in  order  at  once  to  kill  the  included  part,  and  save 
both  time  and  pain.  If  the  swelling  be  circumscribed  and  prominent, 
this  mode  of  deligation  will  be  found  very  suitable.  If  diffuse,  a  second 
needle  and  ligature  may  be  passed  at  right  angles  to  the  first,  and 
managed  in  a  similar  way  ;  the  tumour  then  being  secured  by  four  nooses 
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instead  of  two.  Or,  if  too  flat  and  spread  for  even  this,  two  harelip  pins 
may  bo  passed  beneath  the  base,  at  riglit  angles  to  each  otlier,  and  left 
there ;  each  extremity  of  each  needle  protruding  somewhat  beyond  the 
integument.  Then  a  stout  ligature  is  thrown  around  the  whole  mass, 
and  drawn  tightly  beneath  the  j^rotruding  ends  of  the  needles.  In  this 
way,  the  noose  is  made  to  embrace  the  whole  of  the  diseased  formation. 
Whichever  method  is  adopted,  it  may  be  necessary,  in  the  case  of  large 
tumours,  to  malce  a  fi-esli  application  within  a  few  days  after  the  first,  in 
order  to  expedite  sphacelation.  When  the  erectile  tumour  is  of  large 
size,  especially  when  superficially  elongated  in  form,  the  best  procedure  is 
to  pass  successive  portions  of  a  long  stout  ligature  from  side  to  side  at 
intervals  of  an  inch  and  a  half  or  two  inches.  The  first  and  last  por- 
tions should  be  passed  beyond  the  erectile  structure.  Tlie  different  nooses, 
which  the  needle  has  carried  through,  having  then  been  divided,  we  have 
an  equivalent  number  of  loops  formed,  including  different  portions  of  the 
structure ;  and  by  tying  the  corresjoonding  ends  of  those  loops  successively, 
the  whole  disease  is  strangulated. 

More  complicated  means  of  dehgation  may  be  practised.  But  in 
ordinary  circumstances  the  simple  methods  now  described  will  be  found 
quite  sufficient. 

In  all  cases  in  which  the  integument  is  uninvolved,  the  use  of  luiife 
may  happily  accompany 
that  of  the  ligature ;  the 
former  being  employed, 
in  the  first  place,  to  re- 
flect the  integument  in 
flaps,  and  thus  to  expose 
the  diseased  structure 
naked  and  defenceless  to 
the  noose.  In  this  way, 
strangulation  being  ef- 
fected much  more  effec- 
tually, the  part  is  killed 
at  once,  and  soon  sloughs 
off.  The  flaps  are  then 
reponed ;  and,  in  conse- 
quence, not  only  is  the 
process  of  cure  by  granu- 
lation abbreviated,  but 
loss  of  substance  also  is 
avoided,  and  the  cicatrix 
is  freed  from  puckering 
and  deformity  : — a  point 
of  some  considerable  im- 
portance, when  it  is  re-  ^'e- 189. 
membered  that  the  most  ordinary  sites  of  the  tumour  are  on  the  head, 
Fig.  189.  Erectile  tumour  in  a  common  situation.  The  integument,  iminvolved, 
nas  been  reflected  by  flaps.  Transflxion  is  being  completed,  previous  to  deligation. 
'  ^^•'^^gei-  ligature,  in  the  act  of  being  pulled  through.  It  fills  the  aperture  of 
puncture,  preventing  bleeding  ;  and  besides,  bears  a  stronger  strain  in  the  tying. 
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lace,  and  neck.  As  the  subcutaneous  form  is  rarely  met  with,  however, 
this  modification  is  seldom  applicable  in  practice. 

SomotiniGS  the  morbid  structure  is  so  diffuse,  as  to  render  inclusion 
of  the  whole,  by  one  deligation,  impractica  ble.  In  that  case,  it  may  be 
taken  away  in  detachments ;  the  operation  being  repeated  at  different 
parts,  successively. 

2.  By  diminution  of  the  arterial  suppUj. — When  the  tumour  is  so 
situated  as  to  be  inaccessible  either  by  knife  or  ligature,  this  mode  of 
treatment  is  advisable.  When,  for  example,  erectile  tissue  occupies  the 
cavity  of  the  orbit,  we  are  warranted  in  performing  deligation  of  the 
common  carotid ;  and  experience  has  spoken  in  favour  of  the  practice. 
Circulation  is  weakened  in  the  tumour,  not  arrested  ;  and  coagulation 
may  occur,  causing  obliteration  ;  or  it  is  possible  that  the  dilated  vessels 
may  recover  their  normal  calibre,  and  remain  pervious.  The  salutary 
result  is  greatly  favoured  by  free  blood-letting,  after  the  operation ;  a 
practice  in  two  points  of  view  highly  expedient ;  first,  because  protective 
of  internal  organs  from  congestion,  as  formerly  explained  ;  second,  by 
maintaining  a  diminished  circulation  in  the  part,  as  well  as  in  the  whole 
system,  favourable  to  the  desired  salutary  change.  At  the  same  time, 
the  other  means,  formerly  spoken  of  as  conducive  to  languor  of  circula- 
tion, will  not  be  neglected. 

When  the  arteries  which  feed  a  large  tumour  on  any  j)art  of  the 
general  surface  are  numerous,  deligation  of  the  principal  trunk  at  some 
distance  is  not  likely  to  prove  effectual  In  such  circumstances,  it  has 
been  proposed  to  surround  the  tumour  by  incision,  so  as  to  cut  off  the 
vascular  supply ;  tying  each  vessel  as  it  springs  ;  inducing  flaccidity  and 
collapse  of  the  tumour ;  and  by  continued  pressure,  afterwards,  probably 
causing  obliteration  of  the  morbid  tissue.  Or,  instead  of  deligation, 
the  feeding  arteries  may  be  obhterated  by  the  twisted  suture ;  as  in 
varix.  The  practice  has  been  adopted  with  partial  success ;  but  in  aU 
situations  where  deligation  of  the  tumour  is  available,  this  is  much  to  be 
preferred. 

3.  By  effecting  change  of  structure;  consolidating  the  contents  of 
the  vessels,  and  obliterating  their  canals  ;  converting  by  plastic  change 
the  loose  tubular  texture  into  a  dense  and  compact  mass.  Tliis  may  be 
effected  in  various  ways. 

Pressure  may  be  applied  with  sufficient  intensity.  In  consequence, 
sloughing  may  occur ;  but  if  this  be  preceded  and  accompanied  by  dense 
plastic  change,  no  harm  will  result. 

If  the  growth  be  small  and  superficial,  a  fine  needle  may  be  passed 
beneath,  and  a  roll  of  ligature  appHed  above,  as  in  twisted  suture ;  the 
needle  being  withdrawn  so  soon  as  the  inflammatory  process  seems  to  be 
sufficiently  excited  by  compression.  Formations  capable  of  being  so 
treated  are  sometimes  found  on  the  bridge  of  the  nose ;  especially  in  tlie 
female. 

Potassa  fusa  may  be  applied.  Not  intensely,  so  as  to  produce  a 
large  eschar  ;  for,  on  its  separation,  there  would  be  a  risk  of  hemorrhage  ; 
but  lightly,  so  as  to  induce  ulceration — imitating  the  form  of  spontaneous 
cure  which  sometimes  occurs. 

The  galvanic  cautery,  a  red-hot  needle  or  awl,  or  one  dipped  in  any 
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caustic,  may  bo  introduced,  and  moved  in  various  directions  through  tlie 
mass.  The  inflammatory  process  follows,  accompanied  by  more  or  less 
of  the  desired  plastic  change.  The  hot  needle  introduced  frequently  and 
freely,  so  as  to  traverse  all  parts  of  the  tumour,  is  admirably  suited  to 
the  minor  cases  so  common  in  young  children.  The  result  is  most  suc- 
cessful ;  and  the  remaining  mark  by  cicatrix  is  but  sliglit,  the  skin  being 
uudestroyed. 

Or,  with  a  like  view,  some  coagulating  fluid  may  be  injected  through 
a  puncture ;  by  means  of  a  fine  syringe.  This  proceeding,  however, 
must  be  conducted  cautiously,  lest  diffuse  suppuration  occur,  or  slough- 
ing, Avitli  grave  constitutional  symptoms  ;  and  such  caution  is  specially 
needful  in  the  case  of  patients  of  tender  years.  If  the  injection  of  a 
fluid  capable  of  inducing  rapid  coagulation,  such  as  the  solution  of  the 
perchloride  of  iron,  is  used  incautiously  and  in  large  quantity,  the  coa- 
gula  formed  in  the  tumour  may  pass  into  the  right  side  of  the  heart,  and 
thence  into  the  pulmonary  circulation,  and  induce  all  the  evil  effects  of 
partial  or  complete  embolism  of  the  pulmonary  arteries.  Galvano-punc- 
ture  has  been  employed  successfully  by  Nelaton. 

A  seton  may  be  passed  through  the  tumour ;  the  needle  small ;  and 
the  thread  large,  so  as  to  occlude  the  aperture  completely,  and  prevent 
immediate  bleeding.  It  is  worn  till  suppuration  is  fully  established, 
with  accompanying  plastic  change  more  or  less  copious  ;  and,  if  need  be, 
one  or  two  such  may  be  made  to  traverse  the  tumour  in  various  direc- 
tions. To  increase  their  effect  they  may  be  soaked  in  alum,  or  in  the 
solution  of  the  perchloride  of  iron. 

The  part  may  be  inoculated  with  croton  oil ;  expecting  obliterative 
inflammatory  change  to  follow.  Or  nitric  acid  may  be  pricked  into  the 
tumour  with  a  needle. 

Vaccination  may  be  performed  on  the  part.  A  child  having  been 
horn  with  such  a  growth,  vaccine  virus  may  be  inserted  beneath  the  skin 
at  various  points  of  the  little  tumour,  instead  of  at  the  usual  site  in  the 
arm.  The  likelihood  is  that  the  inflammatory  process,  which  attends  the 
formation  of  the  vesicle,  will  have  an  obliterative  effect  on  the  morbid 
tissue.  And  this  is  a  very  advisable  method  of  treatment  when  the 
tumour  is  of  no  great  extent,  and  is  seen  in  time.  It  requires  watcMng, 
however,  lest  dangerous  sloughing  ensue. 

At  the  same  time,  it  is  to  be  remembered  that  all  such  minor  modes 
of  treatment  are  liable  to  fail ;  rendering  subsequent  recourse  to  more 
stringent  measures  necessary.  And  it  is  prudent,  therefore,  to  limit  their 
use  to  the  minor  examples  of  the  disease.  Wherever  probability  of 
failure  is  at  all  considerable,  it  is  better  to  have  recourse  at  once  to  that 
remedy  which  is  certainly  infallible.  The  more  especially  as  one  mode 
of  operation  is  usually  as  formidable  in  the  eyes  of  the  patient  and 
friends  as  another. 

4.  By  amputation. — If  the  diseased  texture  involve  the  greater  part 
of  a  finger  or  toe,  foot  or  hand,  as  sometimes  happens,  it  is  well  at  once 
to  amputate  the  affected  part ;  due  arrangements  having  been  made  for 
the  unusual  amount  of  hemorrhage  which  is  likely  to  occur-. 


second  form  of  vascular  tumoiir,  consisting  chiefly  of  enlarged 
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and  tortuous  veins,  is  in  general  most  conveniently  treated  by  deligation. 
Wlien  small,  and  on  an  external  part,  however,  it  may  be  excised. 

The  first  form  of  growth,  or  naevus,  may  be  excised  safely  enough ; 
if  the  deformity  bo  deemed  a  sufficient  warrant  for  so  severe  a  measure. 
In  the  majority  of  cases,  it  will  bo  better  to  content  ourselves  with  induc- 
ing ulceration.  The  potass,  needle,  and  vaccination,  will  here  be  found 
suitable. 

Not  unfrequently,  what  seems  to  be  but  a  naevus  in  the  infant,  grows 
into  an  erectile  tumour  during  childhood  or  adolescence. 

Another  form  of  nsevus  consists  merely  of  discolorati(m.  Vesication 
may  be  tried ;  by  the  nitrate  of  silver,  or  otherwise.  But,  in  truth,  the 
affection  is  so  trivial  as  scarcely  to  call  for  interference. 

Arterial  Varix,  or  Circoid  Aneurism. 

By  this  term  is  meant  a  dilated  and  tortuous  condition  of  an  artery, 
due  to  dilatation  of  its  coats  in  fusiform  pouches,  including  only  a  part 
of  the  circumference  of  the  vessel ;  the  condition  analogous  to  what  Ls  so 
common  in  veins.  It  chiefly  occurs  in  superficial  vessels  of  a  minor 
class ;  as  the  branches  of  the  temporal,  and  the  arteries  of  the  fore-arm 
and  hand.  But  it  is  comparatively  rare.  Eelief  may  be  obtained  frouj 
gentle  and  uniform  support,  by  bandaging.  When  the  affection  is  limited 


Fig.  190. 


and  troublesome,  compression  by  ligature  may  be  employed  as  in  varicose 
veins.  I  thus  destroyed  an  arterial  varix,  of  some  size  and  great  activity, 
in  the  web  between  the  thumb  and  fore-finger  of  an  artist ;  who  attri- 
buted the  origin  of  the  swelling  to  pressure  made  by  habitual  wearing  of 
the  palette.  Previously  to  deligation,  I  had  made  unsuccessfid  trial  of 
acupuncture  and  galvanism,  with  a  view  to  obtain  consolidation  of  the 
arterial  contents. 


AETEEIAL  OBSTEUCTIOJ^— EMBOLISM. 

An  artery,  we  have  seen,  may  bo  obstructed  by  coagulation  of  its  con- 
tents, with  or  without  inflammatory  change  in  its  coats  ;  and  the  event 
may  be  serious  or  not,  according  to  the  extent  and  rapidity  of  such  ob- 
struction. 

Fig.  190.  Arterial  varix  of  the  arteries  of  the  pahu. 
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SiuUleii,  painful,  and  coinplote  obstruction,  however,  may  occur  in 
another  way ;  namely,  by  the  arrest  of  a  clot  of  fibrin,  which  may  have 
come  from  the  heart,  or  been  formed  at  a  distant  part  of  the  arterial 
circulation.    This  condition  is  termed  Embolism. 

Acute  pain  is  complained  of  in  the  part,  sometimes  shooting  down 
the  limb  ;  pulsation  is  arrested  beyond  the  point  of  obstruction  ;  the  limb 
becomes  numb  and  cold ;  and,  in  short,  the  effects  are  very  similar  to 
those  of  arterial  deligation.  The  pain  continues,  and  spreads  along  the 
course  of  the  vessel ;  the  obstructed  pai-t,  besides  feeling  tender,  is 
perhaps  somewhat  swoln.  The  system  sympatliises  ;  and  sometimes 
seriously.  The  risk  in  the  case  of  the  arteries  of  the  extremities  is 
gangrene,  unless  healthy  vessels,  youth,  and  systemic  vigour  enable  the 
parts  to  hold  out  till  the  collateral  circulation  has  been  fully  established. 
In  the  vessels  of  the  head  and  neck,  the  interference  with  the  normal 
supply  of  blood  to  the  corresponding  part  or  side  of  the  brain,  induces 
depression  of  function,  and,  it  may  be,  softening  of  the  portion  of  cerebral 
substance  so  affected.  The  symptoms,  in  such  circumstances,  are  fre- 
quently first  apoplectic,  accompanied  with  hemiplegia  ;  this  either  con- 
tinuing persistent,  or  followed  by  partial  or  complete  recovery. 

Treatment  is  mainly  negative  ;  abstaining  rigidly  from  the  employ- 
ment of  heat,  stimulants,  or  friction  to  the  Hmb.  Opium  internally  is 
of  much  use,  not  only  in  assuaging  pain,  but  also  in  contributing  to 
maintenance  of  the  circulation  ;  but,  of  course,  when  the  brain  is  the 
part  affected,  opiates  must  be  withheld,  unless  the  severity  of  the  pain 
demands  their  use.  In  prolonged  cases,  when  a  limb  remains  swoln, 
hard,  and  powerless,  some  benefit  may  arise  from  the  local  use  of  mer- 
cury, apphed  without  friction. 

These  observations  apply  to  arteries  of  the  aortic  system.  Those  of 
the  pulmonary  are  liable  to  similar  lesion,  the  impacted  plug  coming  from 
the  right  side  of  the  heart,  or  having  been  carried  through  this  from  a 
vein.  The  symptoms  are,  from  the  first,  most  alarming  and  distressing ; 
in  most  cases,  where  the  extent  of  circulation  interfered  with  is  great, 
terminating  fatally  by  asphyxia. 


CHAPTEE  XVI. 


AFFECTIONS  OF  YEINS. 

Phlebitis.  i 

I 

By  this  term  is  understood  the  inflammatory  process,  in  its  various 
grades,  occurring  in  venous  tissue  ;  an  affection  much  more  common 
than  arteritis.    Chronic  degeneration  of  tlie  coats,  on  the  other  hand,  so  ; 
frequent  in  arteries,  is  in  the  veins  comparatively  rare. 

Phlehitis  may  he  either  idiopathic  or  traumatic  ;  the  result  of  injury, 
or  unconnected  with  any  assignahle  external  cause.  But  a  more  im- 
portant division  is  into  the  limited  and  diffuse,  and  into  the  ohstructive 
and  suppvirative. 

Coats  and  contents  are  altered  by  the  morbid  process.  In  the  • 
minor  grades,  the  latter  assume  the  solid  form,  and  become  incorporated  i 
"with  the  coats  ;  which  are  thickened  and  rendered  opaque,  by  plastic  : 
change.  In  the  advanced  grade,  pus  may  be  formed  between  the  ? 
thickened  coats ;  constituting  abscess  there — limited  to  a  spot,  or  r 
stripping  up  the  textures  diffusedly.  Or,  if  it  be  granted  that  the  inner  r 
coat  has  the  power  of  furnishing  purulent  secretion,  this  fluid  may  ," 
accumulate  within  the  venous  tube,  constituting  what  might  be  termed  i 
venous  abscess,  the  canal  being  obstructed  by  consolidation  above  and  ; 
below  ;  or  it  might  mingle  at  once  with  the  passing  blood,  the  veia  i 
remaining  pervious.  This  state  of  matters,  howcA^er,  which  must  not 
be  mistaken  for  pyoid  softening  of  a  fibrinous  clot  within  a  vein,  is  m 
the  present  day  doubted,  and  denied  by  many. 

The  ulcerative  stage  of  the  inflammatory  process  causes  perforation, 
and  hemorrhage  if  the  tube  be  free  ;  a  result  not  so  common  as  in  arterial 
tissue,  and  more  frequently  making  its  approach  from  without  than  from 
within. 

The  tendency  of  the  inflammatory  process  when  developed  in  tli' 
venous  tissue  to  extend  rapidly  and  far  by  continuity,  is  not  easily  ex- 
plained. At  one  time  it  was  supposed  that,  in  consequence  of  tliis,  tln^ 
fatal  issue  of  the  more  aggravated  cases  could  be  accounted  for  ;  tli' 
aft'ection  having  reached  the  right  side  of  the  heart,  and  arrested  the  all- 
important  function  of  that  organ.  But  experience  has  shewn  that  such 
is  not  the  case.  In  the  great  majority  of  examples,  the  inflammatory 
process  has  stopped  long  before  the  heart  has  been  reached ;  the  coagn- 
lum  usually  terminating  abruptly,  where  a  cross  current  flows  in  upon 
the  main,  through  a  collateral  branch.  The  extent  of  femoral  phlcbiti.-^. 
for  example,  is  likely  to  be  abruptly  limited  where  the  saphena  joins  : 
while  humeral  phlebitis  terminates  where  the  cephalic  entei's. 

I.  Obstructive  Phlebitis. — This  is  the  minor  grade  of  the  process ; 
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giving  no  wovso  resnlts  than  tliickening  of  tlio  coats  and  occlusion  of 
the  tube.  There  is  pain  in  the  affected  part,  increased  by  pressure  ;  and 
the  vein  is  felt  thickened  and  hard.  The  integuments  are  involved  ; 
presenting  a  broad,  red  streak,  immediately  above  the  affected  vein,  and 
corresponding  in  extent.  Sometimes  simple  erysipelas  is  co-existent ; 
and  thou  the  peculiar  stripe  becomes  merged  in  the  general  redness. 
The  system  labours  uTider  a  febrile  accession ;  slight,  and  of  the  inflam- 
matory type.  The  venous  contents  coagulate  ;  the  coats  become  thick- 
ened :  and  then  the  vessel  feels  a  firm,  hard,  and  painful  cord.  The 
jjml) — the  lower  Hmbs  are  the  ordinary  site  of  this  form  of;, 
the  disease — beneath  the  affected  part,  is  more  or  less  swoln 
by  congestion — the  result  of  venous  obstruction ;  and  the 
areolar  tissue  around  the  inflaming  vein  is  also  somewhat 
cedematous.     On.  the  inflammatory  process  subsiding,  the 


cord  begins  to 


Fig.  191. 


soften  and  decrease ;  and  then  one  of  two 
events  may  occur.  The  coagulum  may  break  down,  and 
the  debris  passing  into  the  general  circulation,  the  tube 
may  become  pervious  as  before ;  a  thickening  of  the  coats 
being  the  only  remnant  of  the  morbid  results.  Experience 
proves  that  a  vein,  hard  and  obviously  impervious  for 
weeks,  may  again  open  up  its  cavity,  and  carry  blood 
as  before — a  common  event  after  the  treatment  of  varix 
■with  a  view  to  the  radical  cure.  Or  obstruction  may  con- 
tinue ;  the  coats  and  solid  contents  remaining  completely 
incorporated,  and  both  dwindling  down  by  uniform  ab- 
sorption ;  the  vessel's  tube  is  obliterated,  and  transformed 
into  the  semblance  of  a  mere  tliread. 

Ordinary  antiphlogistics,  moderately  applied,  suffice  for 
the  treatment  of  this  form  of  the  disease.  Eest,  fomenta- 
tion by  lead  and  ojmim,  low  diet,  purgmg,  aconite,  or  anti- 
mony. Leeches  are  not  often  demanded.  When  deemed  necessary, 
they  are  applied  near  the  affected  part ;  but  not  on  the  stripe  of 
red  integument,  otherwise  erysipelas  might  ensue.  If  it  be  an  object 
to  procure  an  open  state  of  the  vein — as,  for  example,  when  painful 
oedema  of  the  low^er  limb  must  otherwise  remain — mercurial  applications 
may  be  used  over  the  affected  part,  after  subsidence  of  the  acute  stage. 

Sometimes  coagulation  of  the  contents,  and  more  or  less  complete 
obstruction  of  the  tube,  occur  in  a  vein,  without  apparent  inflammatory 
change  in  its  coats — at  all  events  at  the  point  where  the  obstruction  occurs. 
This  either  may  be  an  extension  of  a  coagulum  which  has  formed  in 
connection  with  disease  of  the  coats  of  the  vein  elsewhere,  or  may  be  due 
to  continued  obstructive  pressure  on  the  part.  Whether  inflammatory 
or  not  in  its  origin,  such  fibrinous  formation  has  one  formidable  risk 
connected  with  it,  through  detachment  of  a  portion  of  the  solid  matter  ; 
which  IS  carried  on  with  the  blood's  current,  to  cause  fresh  venous  obstruc- 
tion, perhaps,  at  a  more  advanced  point,  or  by  passing  on  to,  and  through, 
he  ri<rht  side  of  the  heart,  to  become  impacted  in  tlie  pulmonary  arterial 
circulation,  and  to  cause  all  the  terrible  results  of  embolism  there. 

J'jg-  101.   a,  The  femoral  vein,  occluded  by  solidilied  uouteiits. 
sapnMia  eiibM-s  ;  and  consolidation  ends  abruptly  there. 


At  b,  the 
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Another  risk  is  Ly  softening  of  the  clot ;  this  melting  down,  as  it 
were,  into  a  puriform  fluid — if  not  sequestrated  from  tlie  course  of  tlie 
venous  circulation  by  newly  added  coagula — mingles  with  the  onward 
current  of  the  blood,  enters  the  general  circulation,  and  may  give  rise 
to  the  fatal  complication  of  pyajmia. 

II.  SuFPURATiVE  Phlebitis. — This  is  often  of  traumatic  origin.  It 
may  occur  in  one  of  two  forms ;  Limited  or  Diffuse ;  the  former  com- 
paratively safe,  so  long  as  the  character  of  limitation  is  retained ;  the 
latter  invariably  fraught  with  the  utmost  danger.  1.  LimiteO, — The 
morbid  process  commencing  of  a  minor  grade,  the  same  results  ensue  as  in 
obstructive  phlebitis.  Coats  are  thickened ;  contents  are  solidified ;  cir- 
culation is  arrested  at  that  point.  Then  suppuration  takes  place ;  and 
the  pus  mingles  with  the  coagulum,  which  becomes  softened  and  broken 
up.  How  the  pus  is  formed  is  a  matter  somewhat  in  dispute.  Formerly 
it  was  supposed  to  be  a  secretion  from  the  hning  membrane  of  the  vein ; 
but  latterly  it  has  been  thought  that  such  a  non-vascular  tissue  is  in- 
capable of  such  rapid  and  profuse  secretion,  and  that  the  pus  therefore 
comes  from  without,  by  imphcation  of  the  external  coats  and  surround- 
ing areolar  tissue ;  the  non- vascular  serous  coat  becoming  disintegrated, 
and  ulceratively  crumbling  away,  while  the  others  furnish  the  inflamma- 
tory secretions.  However  formed,  the  pus  constitutes  an  abscess  of  the 
venous  tube  ;  the  soft  parts  sympatliizing  in  the  ordinary  way.  Above 
and  below  the  suppurated  part  of  the  vein,  the  incorporation  of  coats 
with  contents  is  not  disturbed.  Dykes,  composed  of  dense  and  adherent 
coagulum,  remain  ;  presenting  a  salutary  barrier  to  the  irruption  of  pus 
into  the  open  portion  of  the  vessel,  and  thence  into  the  general  circular 
tion.  The  constitutional  symptoms  are  of  the  inflammatory  type;  more 
marked  than  in  the  simple  obstructive  form. 

2.  Diffuse. — Here  all  gives  way  before  acute  and  spreading  suppu- 
ration. There  is  no  bulging  tumour ;  no  indication  of  matter  accumu- 
lating and  gradually  approaching  the  surface.  All  is  rapidly  and 
diffusely  infiltrated.  Tlie  morbid  condition  is  very  similar  to  that  of 
phlegmonous  erysipelas.  The  oiiter  coats  of  the  vein  and  the  surround- 
ing areolar  tissue  are  infiltrated  by  unhealthy  suppuration ;  and  the 
inner  coat  of  the  vein,  perishing,  lays  the  vessel's  tube  open  to  pus  from 
without  and  softened  coagulum  from  within,  which,  unless  confined  by 
fibrinous  dykes  on  the  cardiac  aspect,  as  most  probably  will  not  be  the 
case  in  this  asthenic  form  of  disease,  mingles  with  the  circulation,  and 
must  do  evil  there.  Constitutional  symptoms,  preceded  by  rigors,  set 
in  of  the  most  urgent  kind ;  first  irritative,  then  typhoid,  and  tenduig 
to  rapid  and  fatal  j)rostration. 

The  disease  may  have  been  from  the  first  of  this  kind  ;  then  tlie 
symptoms,  too,  from  the  very  commencement,  are  urgent.  Or  the 
limited  form  may  have  degenerated  into  the  diffuse ;  the  protective 
dykes  having  stood  for  a  time,  but  at  length  giving  way  before  disrup- 
tive inflammatory  progress.  In  the  latter  circumstances,  the  occurrence 
of  change  from  the  limited  to  the  diffuse  is  marked  ;  locally,  by  disper- 
sion of  the  soft  swelling ;  constitutionally,  by  intense  shiverings,  fol- 
lowed immediately  by  formidable  constitutional  aggra^'■ation. 

In  whichever  way  the  difl'use  form  supervene,  in  the  greater  iium- 
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ber  of  cases  it  proves  fiital ;  not  by  extension  to  the  heart,  as  has  been 
fth-eady  stated ;  but  by  the  typhoid  symptoms  consequent  to,  and  doubt- 
less dependent  on,  not  merely  extensive  and  rapid  disintegration  of  in- 
filtrated tissue,  but  also  the  direct  and  copious  admixture  of  noxious 
fluids  with  the  circulating  blood.  In  short,  the  condition  of  pyaemia  is 
established  ;  and  the  iatal  issue  is  usually  accelerated  by  the  formation 
o£  purulent  depots — their  most  frequent  site  being  in  the  lungs. 

In  the  treatment,  our  chief  object  is  to  prevent  suppuration  if  pos- 
giljle—Avhen  the  case  is  seen  early  enough  to  admit  of  this.  If  the 
symptoms  do  not  at  once  display  the  asthenic  characters,  blood  may  be 
taken  from  the  part  by  leeches  or  pancturing.  Absolute  repose  is 
maintained ;  of  the  whole  body,  and  more  especially  of  the  part.  Hot 
fomentation  is  dihgently  used ;  medicated  by  a  weak  solution  of  acetate 
of  lead  with  opium.  Should  we  succeed  thus,  in  either  preventing  sup- 
puration altogether,  or  in  confining  it  to  the  limited  form,  the  event  is 
fortunate ;  the  constitutional  disturbance  is  sHght,  life  is  not  perilled, 
and  the  local  change  can  be  easily  recovered  from.  Should  we  fail, 
however,  as  is  not  unlikely ;  should  suppuration  not  only  occur,  but 
become  plainly  of  the  diffuse  form — then  blind  adherence  to  antiphlo- 
gistic treatment  Were  but  infatuation.  Low  symptoms  are  already  setting 
in ;  the  system  already  has  begun  to  yield.  The  whole  plan  of  treat- 
ment must  be  at  once  changed  ;  prostrating  remedies  being  desisted 
from,  and  stimulants  held  in  readiness  for  free  yet  cautious  and  skilful 
use.  Our  duty  then  is  to  support  the  system,  by  prudent  stimulation  ; 
and  soothing  symptoms  by  opiates  and  otherwise,  as  circumstances  may 
seem  to  require. 

BHsters,  applied  in  narrow  strips  over  the  inflamed  vein,  are  highly 
extolled  by  some,  and  reprobated  by  others.  In  this  country,  the  pre- 
ponderating opinion  seems  not  in  their  favour.  In  obstructive  phlebitis 
they  are  more  suitable ;  should  chronic  inflammatory  disease  prove 
obstinate.  For  they  may  have  a  favourable  effect  in  arresting  this  ; 
at  the  same  time  promoting  absorption  of  the  consolidated  contents. 

In  hmited  suppuration  of  a  vein,  the  same  treatment  is  to  be  fol- 
lowed as  in  ordinary  acute  abscess.  A  free  and  early  incision  is  made  ; 
followed  by  fomentation,  poultice,  and  rest,  l^o  un-^vonted  hemorrhage 
occurs ;  the  venous  canal  being  obstructed  on  each  aspect  of  the  suppurated 
part.  The  cavity  granulates,  and  closes  in  the  ordinary  way.  Should 
incision  be  delayed,  there  is  danger  of  the  protective  dykes  yielding  before 
.the  pressure  of  accumulating  pus,  and  of  the  case  being  thus  unfortunately 
converted  from  the  limited  form  into  the  diffuse ;  from  a  comparatively 
trifling  affection  into  one  which  most  frequently  terminates  in  death. 

Seeing  the  importance  of  fibrinous  dykes,  it  has  been  proposed  arti- 
ficially to  induce  their  formation  in  urgent  cases  of  phlebitis,  by  applying 
potass,  or  other  caustic,  to  a  portion  of  vein  on  the  cardiac  aspect  of  the 
affected  part.  The  attempt  has  foiled,  however,  as  might  have  been  ex- 
pected ;  the  phlebitis  induced  proving  not  obstructive,  but  suppurative  ; 
the  original  disease  not  becoming  limited,  but  extending  and  still  diffuse. 
_  Such  being  the  dangers  of  phlebitis,  it  surely  follows  that  the  excit- 
ing causes  of  that  disease,  in  the  traumatic  form,  should  be  most  carefully 
avoided  ;  in  other  words,  that  we  slum  interlerenco  witli  the  venous 
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tissue  in  operations  as  much  as  possible.  Surgical  opinion,  no  doubt,  is 
divided  upon  this  subject.  One  class  of  practitioners  liave  no  dread  of 
tying  veins,  and  do  not  hesitate  to  do  so,  when  venous  hemorrhage  is  at 
all  troublesome.  Another,  possessed  of  a  salutary  fear  of  phlebitis,  with- 
hold the  ligature,  unless  under  circumstances  of  the  most  extreme 
urgency ;  and  at  all  times  are  chary  of  disturbing  the  larger  veins,  by 
knife,  linger,  or  forceps.  In  the  latter  class  I  would  beg  still  to  be  in- 
cluded. Surely,  if  we  err  at  all,  it  is  well  to  do  so  on  the  side  of  safety. 
It  should  also  be  borne  in  mind,  that  the  bad  air  of  hospitals  predis- 
poses strongly  to  the  occnrrence  of  phlebitis  of  the  worst  kind  ;  and  that 
therefore,  in  public  practice,  we  should  be  especially  careful  of  inter- 
ference with  the  venous  tissue  ;  while  at  the  same  time  we  abstain  from 
over-crowding  of  wards,  and  take  every  other  means  in  our  power  to 
avoid  induction  of  noxious  atmospheric  influence. 


Vartx. 


this  term  is  understood  an  enlarged,  elongated,  and  tortuous  con- 
dition of  the  veins  of  a  part;  sometimes  deep-seated, 
oftener  intermuscular,  and  most  frequently  superficial. 
Often  the  intermuscular  and  subcutaneous  vessels  are 
simultaneously  involved.  Dilatation  is  not  uniform  but 
bulging,  and  is  usually  greatest  at  the  site  of  the  valves. 
These,  no  longer  proportioned  to  the  enlarged  calibre, 
have  become  inojierative  ;  they  exert  no  influence  on 
the  circulation ;  and  ultimately  shrink  and  almost  dis- 
appear, in  obedience  to  JSTature's  law  that  what  has  be- 
come useless  is  taken  away  by  absorption.  The  coats 
are  not  attenuated ;  but,  on  the  contrary,  are  thick  and 
rigid.    The  disease  seldom  occurs  till  after  adult  age. 

The  limb  beneath  is  liable  to  oedema ;  and  its  vital 
power,  as  well  as  its  ordinary  function,  are  more  or  less 
impaired.  It  is  prone  to  assume  the  inflammatory  pro- 
cess on  its  surface  ;  and  this  tends  to  the  production  of 
troublesome  Eczema,  or  to  the  formation  of  ulcers  of 
various  kinds-— the  irritable  variety  perhaps  predomi- 
nating. The  ulcer,  spreading,  may  perforate  the  vein ; 
and  troublesome  hemorrhage  ensues.  Pain  and  a  sensa- 
tion of  weight  usually  attend,  independently  of  nlccra 
tion  ;  and  sometimes 
alfected. 


neuralgia 


ance  in 


occui's  m  the  part 

The  direct  cause  of  varix  is  what- 
ever obstructs  venous  return  ;  for 
example,  pressure  on  the  venous  trunk 
above,  as  by  distended  rectum, 
enlarged  uterus,  or  any  other  tumour. 
It  very  frequently  makes  its  appear- 
the  lower  extremities  in  young  females  about  the  period  of  puborty, 
Fig.  192.  Yaiix  ol'  Uu;  veins  ol"  llie  leg. 
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ami  tends  to  exacerbation  at  each  menstrual  period.  The  congestion  of  the 
pelvic  viscera  and  efferent  veins,  affording  a  reniora  to  free  circulation 
through  the  external  iliac  veins,  probably  serves  to  explain  this  undoubted 
correlation  of  varix  with  the  commencement  and  progress  of  menstruation. 
As  already  stated,  a  predisposing  cause  is  also  probably  in  operation  in 
many  cases  ;  namely,  venous  degeneration — in  some  respects  analogous 
to  the  chronic  change  favourable  to  dilatotion  of  the  arterial  tissue. 

The  parts  of  the  venous  system  most  frequently  affected  are — the 
superficial  veins  of  the  lower  limbs,  and  of  the  abdominal  parietes ;  the 
veins  of  the  spermatic  cord ;  and  the  lower  hemorrhoidal  veins,  at  the 
verge  of  the  anus.  Sometimes  varix  occurs  in  the  upper  extremities,  in 
consequence  of  sudden  and  violent  muscular  exertion,  which  may  have 
caused  partial  laceration  of  the  venous  coats,  at  one  or  more  points,  after- 
wards followed  by  obstruction. 

Treatment. — A  spontaneous  cure  may  result,  by  the  accession  of 
plastic  inflammatory  change  in  the  affected  veins ;  their  canals  becoming 
consolidated,  and  constituting  a  hard  indolent  swelling,  which,  by 
absorption,  ultimately  disappears  ;  and  the  blood  finding  another  outlet, 
by  a  collateral  route.  Like  the  spontaneous  cure  of  aneurism,  however, 
this  is  not  sufficiently  frequent  to  allow  of  its  being  trusted  to  in  practice. 
Cure  must  be  sought,  not  merely  hoped  for.  It  may  be  palKative  or 
radical. 

1.  Palliative. — Bearing  in  mind  what  was  formerly  stated  regarding 
the  propriety  of  not  unnecessarily  interfering  with  the  venous  tissue  by 
operation,  and  also  remembering  that  varix  is  in  many  cases  rather  a 
deformity  and  inconvenience  than  a  disease  of  itself  dangerous  to  life,  it 
will  be  readily  understood  how  this  mode  of  treatment  should  be 
regarded  as  the  more  generally  applicable.  It  consists  in  removal  or 
modification  of  the  cause,  and  in  affording  support  to  the  dilated  vessels. 
The  rectum  is  emptied,  and  kept  habitually  clear,  by  suitable  laxatives  ; 
and  if  other  compressing  agents  are  in  force,  they  too  must  be  removed, 
so  far  as  may  lie  in  our  power.  In  the  case  of  pregnancy,  we  patiently 
wait  for  the  natural  relief  by  parturition.  If  hepatic  derangement  be 
indicated,  the  suitable  remedies  must  be  employed.  All  external  liga- 
tures on  the  limb — as  garters — must  be  removed.  All  menstrual 
irregularities  should  be  attended  to  ;  and,  if  painful,  the  patient  should 
maintaia  the  recumbent  posture  during  the  menstrual  access. 

The  erect  posture  should  not,  when  varix  is  fully  developed,  be  long 
maintained  at  any  one  time.  And  uniform  support  of  the  affected  part 
is  to  be  afforded,  by  bandaging  or  a  laced  stocking — or  by  what  is  better 
than  either,  in  most  cases,  an  elastic  stocking  ;  well  fitted,  and  tight 
enough  to  diminish  the  venous  calibre  and  volume  of  blood ;  not  only 
preventing  increase  of  the  disorder,  but  giving  an  opportunity  for  con- 
traction and  partial  recovery,  should  sufficient  tone  remain;  yet  slack 
enough  to  admit  of  motion,  and  free  circulation  of  the  limb. 

It  the  patient  do  not  grudge  the  leisure  and  confinement,  more  active 
measures  may  be  adopted.  Maintaining  the  recumbent  posture,  pressure 
may  be  ajjplied  with  more  intensity,  and  without  chance  of  interruption  ; 
a«  by  Iho  starclied  bandage,  or  by  encasing  the  limb  in  a  mould  of  gyp- 
sum.   After  the  perseverance  of  a  week  or  two,  the  dressings  may  bo 
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undone ;  with  tlie  hope  of  finding  not  a  mere  temporary  alleviation,  but 
perliaps  a  permanent  and  effectual  cure  ;  partly  by  obliteration,  but  mainly 
by  restoration  of  the  normal  calibre  and  tone. 

It  is  no  uncommon  thing  for  Hfe  to  be  brought  into  peril,  or  even 
lost,  through  a  simple  varix.  Suppose,  as  often  happens,  that  a  patient 
in  the  lower  ranks,  much  in  the  erect  posture,  and  following  a  laborious 
avocation,  has  varix  of  the  leg,  with  ulcer  of  the  superimposed  integu- 
ment. Suddenly,  the  vein  may  give  way  by  ulceration ;  or  a  knife 
hatchet,  or  other  tool,  makes  an  accidental  wound  Profuse  hemorrhage 
occurs  ;  much  blood  may  be  lost  in  a  few  minutes  ;  tlie  patient  faints ; 
ineffectual  means  are  taken  by  the  bystanders  to  aiTest  the  bleeding; 
he  recovers  ;  the  hemorrhage  returns  ;  and,  by  its  repetition,  he  may  be 
fatally  exhausted  ere  surgical  aid  arrive.  Many  lives  might  be  saved 
were  it  more  generally  known  that,  in  all  cases  of  venous  hemorrhage, 
gentle  but  accurate  and  steady  pressure  of  the  finger  or  thumb,  on  the 
bleeding  point,  Avill  effectually  restrain  the  flow. 

2.  The  Radical  Cure. — This  depends  on  effecting  obliteration  of  the 
affected  veins.  They  may  be  directly  incised,  and  compressed.  Sup- 
puration of  the  wound  necessarily  follows  ;  and  if  it  heal  kindly  by 
granulation,  obliteration  of  the  venous  cavities  will  doubtless  be  obtained. 
Or  a  portion  of  the  vein  may  be  excised  ;  and  pressure  may  be  applied 
to  each  cut  extremity,  so  as  to  restram  bleeding,  and  favour  fibrinous 
occlusion.  Or  the  vein  may  be  cut  down  upon,  and  encircled  by  a 
tightly  draAvn  ligature ;  as  if  it  were  an  artery.  All  these  three  modes 
are  doubtless  perfectly  equal  to  the  obtaining  of  the  desired  obliterative 
result ;  but  experience  has  shewn  that  the  inflammatory  process  seldom 
ceases  short  of  phlebitis  in  its  worst  and  most  dangerous  aspect.  Many 
patients,  endeavouring  thus  to  free  themselves  from  the  inconvenience  of 
a  mere  varix,  have  lost  their  hves. 

If  incision  be  attempted  at  all,  it  ought  not  to  be  direct,  but  by  the 
subcutaneous  method  of  puncture ;  so  as,  if  possible,  to  avoid  suppura- 
tion in  the  wound.  Pressure  is  required  afterwards,  to  restrain  the 
escape  of  blood  and  prevent  infiltration  of  texture.  It  should  not  be 
severe  ;  a  very  moderate  degree,  if  applied  and  maintained  with  accuracy, 
is  sufficient  to  arrest  venous  flow  ;  and  severity,  coming  after  wound,  is 
tolerably  certain  to  induce  what  we  wish  to  avoid.  This  method  was  at 
one  time  practised  by  Brodie,  but  mtli  indifferent  success.  Now  that 
the  principles  of  subcutaneous  section  are  better  understood,  the  execu- 
tion might  be  more  skilful,  and  the  issue  more  prosperous.  But  still 
two  difficulties  must  remain ;  first,  the  risk  of  inflammatory  excess,  and 
danger  to  life  thereby ;  second,  the  chance  of  speedy  healing  of  the 
wound,  the  vein  at  once  uniting  and  resuming  its  unbroken  flow,  just  as 
before  the  operation. 

Modern  experience  and  opinion  are  now  in  favour  of  two  other 
modes  of  treatment ;  cauterization,  and  application  of  the  twisted  suture. 
The  most  convenient  mode  of  applying  caustic,  is  in  the  form  of  what  is 
termed  Vienna  paste;  equal  parts  of  quick  hme  and  potassa  fusa.  An 
incision  is  made  through  the  skin,  over  that  part  of  the  vein  which  we 
wish  to  obliterate ;  and  a  few  minutes  are  permitted  to  pass  unoccupied, 
that  capillary  oozing  of  blood  may  cease.    Then,  the  surrounding  textures 
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ImvinfT  been  protected  by  a  picco  of  pLaster,  with  an  aperture  in  its 
gpj^tro — tlie  aperture  corresponding  to  the  exposed  part  of  the  vein — a 
portion  of  paste  is  applied  in  contact  with  the  venous  tissue,  and  there 
retained ;  either  permanently,  or  only  for  a  time,  according  to  the  size 
of  the  portion  applied,  and  the  extent  to  which  we  wish  to  make  the 
eschar.  The  object  is  to  produce  a  complete  slough  of  the  venous  coats; 
to  ho  followed  by  a  surrounding  areola  of  sthenic  inflammatory  process, 
friviug  plastic  change ;  whereby  the  venous  canal  may  be  obstructed 
permanently,  for  some  distance  above  and  below  the  cauterized  point. 
And  then  the  suppuration  and  ulceration,  necessary  for  detachment  of 
the  slough,  are  not  likely  to  extend  beyond  the  mere  vicinity  of  the 
dead  part. 

This  cauterization  may  be  employed  in  two  ways.  It  may  be  applied 
to  a  sound  part  of  the  great  venous  trunk,  above  the  varicose  branches ; 
to  the  saphena  in  the  thigh,  for  example,  in  the  case  of  varix  of  the  leg; 
pressure  being  at  the  same  time  used  to  the  dilated  veins.  The  effect 
of  obstruction  above  is  expected  to  be,  that  the  blood  will  seek  another 
channel — collateral,  or  in  a  deeper  plane  ;  and  that  consequently  the 
affected  veins,  much  disburthened,  and  now  comparatively  idle  conduits, 
may  have  an  opportunity  either  of  recovering  their  calibre  and  tone, 
or  of  being  obliterated  by  consolidation.  Or  the  caustic  may  be 
applied  to  the  dilated  veins  themselves,  at  various  points,  so  as  to  ensure 
ohliteration. 

For  some  days  before  the  caustic's  use,  the  patient  should  maintain 
recumbency,  and  otherwise  undergo  the  same  preparatory  treatment  as 
for  operation  on  account  of  aneurism.  During  the  whole  progress  of 
cure,  recumbency,  antiphlogistic  regimen,  with  absence  of  all  excitement, 
must  be  observed  ;  and,  at  the  time  of  the  slough's  separation,  precaution 
should  be  doubly  vigilant.  At  this  period,  were  the  patient  to  get  out 
of  bed  and  walk  about,  or  indulge  imprudently  in  diet,  hemorrhage — 
great,  and  perhaps  fatal — might  possibly  ensue.  And  further,  that 
being  the  period  of  ulceration  of  the  venous  coats,  for  detachment  of  the 
slough,  such  imprudence  might  very  probably  lead  to  extension  of  the 
phlebitis. 

It  is  also  to  be  remembered  that,  independently  of  all  immediate  risk, 
the  caustic  sores  may  prove  indolent  and  slow  to  heal ;  perhaps  becoming 
a  source  of  even  greater  inconvenience  than  the  original  malady,  on 
account  of  which  they  have  been  incurred. 

The  twisted  suture  is  applied  directly  to  the  affected  vein,  in  the  fol- 
lowing manner ;  and  is  generally  preferred,  as  the  simpler  and  safer  mode 
of  treatment.  A  needle,  such  as  used  for  harelip,  is  passed  beneath  the 
vem — taking  great  care  that  the  coats  are  not  in  the  least  degree  injured  ; 
and  round  it  a  silk  or  thread  ligature  is  twisted,  so  as  to  completely 
obstruct  the  venous  canal  at  that  point,  and  compress  the  coats  with 
some  power  against  the  needle.  This  application  is  permitted  to  remain 
undisturbed  for  some  days.  Should  much  pain,  swelling,  and  redness 
occur,  then  the  needle  is  withdrawn ;  the  inflammatory  process  is  suffi- 
cient for  occlusion  ;  and  it  would  be  imprudent  to  seek  a  higher  grade 
y  continuance  of  the  exciting  cause.  If,  however,  no  uneasiness  bo 
toinpiaincd  of,  beyond  what  is  ordinaiy  and  desirable,  tlie  needle  may  be 
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permitted  to  remain  undisturbecl,  until  it  boeomes  spontaneously  detaclied 
by  ulceration,  lor,  in  tliose  cases  in  which  the  application  has  been  but 
temporary,  experience  has  sliewn  that  renewed  circulation  is  liable  to 
occur,  at  the  part  supposed  to  have  been  obliterated.  And,  accordingly, 
it  IS  well  to  apply  the  ligature  very  gently  at  first,  so  as  to  avoid  all  risk 
of  being  compelled  to  remove  the  application  too  soon.  It  is  better  that 
the  threads  should  be  so  slack  as  to  remler  the  progress  even  tedious 
than  that  tightness  should  either  induce  a  dangerous  inflammatory  process 
or  render  it  expedient  to  risk  an  abortive  result  by  premature  removal  of 
the  sutures. 

Points  of  suture  are  applied,  in  this  way,  at  various  parts  of  the 
dilated  vein,  or  veins ;  so  arranged,  as  to  site  and  number,  as  most 


Fig,  193. 

favourably  to  conduce  towards  the  obliterative  result.  AVith  this,  some 
(Lee)  recommend  the  subcutaneous  section  of  the  occluded  vein  or  veins ; 
while  others  practise  injection  of  the  insulated  portion,  with  the  per- 
chloride  of  iron — using  for  this  purpose  the  syringe  of  Pravaz,  or  the 
little  instrument  employed  for  the  subcutaneous  injection  of  morphia. 
The  same  preparatory  and  attendant  treatment  is  necessary,  as  for  the 
remedy  by  cauterization.  And  let  it  ever  be  remembered,  that  there  is 
not  only  greater  risk  from,  but  greater  probability  of,  too  much  than  too 
little  of  the  inflammatory  accession. 

Should  erysipelas  attack  the  part,  the  needles  are  at  once  withdrawn. 
And  the  anti-erysipelatous  treatment  behoves  to  be  specially  alert ; 
seeing  that  by  its  invasion  suppurative  phlebitis  has  been  rendered  very 
imminent. 

After  the  radical  cure,  in  whatever  way  attempted,  the  erect  posture 
and  laborious  avocations  ought  to  be  very  gradually  resumed  ;  and  uniform 
support,  by  an  elastic  bandage  or  stocking,  should  be  afforded  to  the 
affected  parts  for  a  long  time.  Otherwise,  return  of  varix,  even  in  the 
same  vessels,  is  more  than  probable.  For  the  venous  tissue  in  no  respect 
more  widely  differs  from  the  arterial  than  in  this — a  proneness  to  resume 
the  open  state,  after  apparently  complete  occlusion.  And  though  the 
shut  vessels  remain  unaltered,  their  collateral  neighbours,  now  busy 
in  the  dropped  function  of  the  others,  are  very  ajit  to  assume  the  vari- 
cose change. 

And  again,  let  it  be  well  understood  that  some  risk,  by  phlebitis, 
attendant  on  the  simplest  and  best  of  these  methods  of  radical  cure,  does 
always  exist ;  that,  therefore,  both  patient  and  surgeon  should  rest  con- 
Fig.  193.  obliteration  of  varicose  veius,  at  three  points.    The  raclicnl  cure. 
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tented  with  tlio  palliative  mode  of  treatment,  unless  in  those  cases  in 
which  the  inconvenience  is  great,  and  obstinate  and  serious  ulceration 
attends,  perhaps  with  hemorrhage  ;  and  that,  under  no  circumstances, 
ought  the  surgeon  to  undertake  the  operation,  far  less  urge  it,  unless 
the  patient  be  made  fully  aware  of  the  amount  and  kind  of  risk  which  is 
necessarily  incurred. 

Plileholites. 

By  this  terra  is  understood  concretions  which  form  in  the  fibrinous 
coagula  of  varicose  and  obstructed  veins  ;  sometimes  merged  in  the  sub- 
stance of  subsequent  solid  enlargement,  more  frequently  constituting 
small  hard  swellings  of  their  own.  Their  earthy  matter  is  mainly  phos- 
phate of  Hme.  The  only  remedy  is  by  excision  :  but  tliis  need  not  be 
resorted  to  unless  the  concretion  gives  rise  to  uneasiness. 


Entrance  op  Air  into  Veins. 

This  is  a  casualty  of  a  most  alarming  nature  ;  and  may  occur  during 
operations  which  implicate  section  of  the  larger  veins.  In  wounds  of  the 
lower  part  of  the  neck  and  of  the  axilla,  a  venous  orifice  is  apt  to  become 
gaping,  or  "  canalized,"  during  deep  inspiration ;  and  then  atmosj)heric 
air  will  enter  iu  greater  or  less  quantity. 

Certain  circumstances  favour  the  accident's  occurrence.     1.  The  site 
of  the  wound.    The  lower  part  of  the  neck,  and  upper  part  of  the  thorax, 
are  the  most  dangerous  localities.    2.  The  condition  of  the  venous  coats. 
If  thickened  and  rigid,  by  chronic  change  of  their  coats,  they  tend  to 
remain  open  when  cut  ;  like  an  arterial  tube  rather  than  a  venous ;  a 
condition  most  favourable  to  the  air's  entrance.     3.  The  state  of  the  sur- 
rounding parts.    These  may  be  dense  and  consolidated,  so  as  not  to  per- 
mit contraction  of  the  venous  orifice  ;  maintaining  it  widely  open,  as  in 
section  of  the  hepatic  veins.    Or  spasmodic  contractions  of  the  muscles 
may  have  a  similar  canalizing  effect.    4.  The  degree  of  traction  made 
upon  the  vein.    The  vessel,  if  loose  when  cut,  is  not  so  apt  to  gape,  as 
when  tightened  by  pulling  ;  as  it  often  may  be,  at  the  time  of  section, 
in  the  extirpation  of  tumours.    5.  The  form  of  wound  in  the  vessel.  The 
vein,  if  completely  severed,  is  likely  to  collapse.     If  cut  only  partially, 
and  in  a  transverse  direction,  while  by  traction  it  is  made  tense,  the 
aperture  cannot  choose  but  gape.     6.  Position  of  the  part  operated  on. 
If  relaxed,  collapse  of  the  venous  orifice  is  favoured  ;  if,  on  the  contrary, 
placed  on  the  stretch,  as  usually  is  the  case  to  a  greater  or  less  extent,  to 
facilitate  dissection,  canalization  is  rendered  more  lilcely.    7.  The  posi- 
tion of  the  vein  in  the  wound.    A  large  vein  punctured,  and  situated  in 
the  angle  between  two  flaps  of  a  wound,  is  probably  made  to  gape  at 
eacli  opening  up  of  the  incision. 

Canalization  of  the  vein,  combined  with  deep  inspiration,  is  all  that 
IS  required  ;  and  it  is  consequently  matter  of  surprise,  that  the  untoward 
event  should  not  be  of  more  frequent  occurrence.  The  symptoms  which 
denote  it  are  as  follows  : — A  noise  of  air  in  motion  through  a  narrow 
space  IS  heard;  sometimes  hissing;  more  frequently  of  a  lapping  or 
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gurgling  sound.  Tliis  is  immediately  followed  by  a  convulsive  struggle  • 
often  preceded  by  a  sudden  exclumation  expressive  of  impending  danger 
or  death.  On  auscultation,  a  "  clmrnuig  noise  is  heard  in  the  heart,  syn- 
chronous with  the  ventricular  systole;"  and  tlie  hand  applied  to  the 
chest  "  perceives  at  the  same  time  a  peculiar  bubbling,  thrilling,  raspin^ 
sensation,  occasioned  by  the  air  and  blood  being,  as  it  were,  whipped 
together"  Avithin  the  ventricle.*  If  but  a  few  particles  of  air  have 
entered,  the  alarming  symptoms  pass  away,  and  the  patient  rallies. 
however,  the  entrance  have  been  copious,  convulsions  continue ;  syncope 
occurs,  and  is  permanent.  In  some  cases,  death  has  proved  quiet  and 
rapid,  as  if  by  simple  syncope ;  no  convulsive  movements  having  taken 
place.    In  most,  it  is  a  struggle  to  the  last. 

For  some  time  after  respiration  has  ceased,  the  heart  continues  to 
beat ;  it  is  the  ultimum  moriens,  in  this  instance.  It  might  be  supposed 
that  the  air  distending  the  heart  would  clog  its  action ;  and  that  death 
would  begin  there.  But  it  is  not  so.  The  mode  of  death  would  seem 
to  be  the  following  : — The  blood  becoming  mingled  with  air,  assumes  a 
frothy  character  in  the  right  ventricle,  and  thence  is  sent  through  the 
jDulmonary  artery ;  but  is  more  or  less  arrested  in  the  pulmonic  capil- 
laries, or  terminal  branches  of  the  pulmonary  artery,  in  consequence  of  the 
right  ventricle  being  unable  to  overcome  the  mechanical  obstacle  pre- 
sented by  air  bubbles  in  these  vessels.  The  quantity  of  blood  transmitted 
through  the  lungs,  for  the  systemic  circulation,  grows  less  and  less; 
according  to  the  increase  of  obstruction  and  arrest  in  the  lung's  capil- 
laries. The  supply  to  the  head  is  inadequate  to  afford  due  stimulus  to 
the  nervous  centre  ;  and  syncope  results.  If  circulation  be  not  restored, 
the  syncope  continues ;  the  respiratory  movements  then  cease,  and  life 
becomes  extinct ;  the  heart  last  failing  in  its  action,  from  want  of  its 
necessary  stimulus,  the  blood. 

When  operating  in  the  dangerous  localities  of  the  neck  and  trunk, 
care  should  be  taken  to  prevent  this  accident.  The  chest  and  abdomen 
may  be  tightly  bandaged,  previously  to  the  commencement  of  the  opera- 
tion, during  its  performance,  and  for  some  time  after  its  completion  ;  to 
prevent  deep  inspiration — the  state  most  favourable  for  the  airs  entrance. 
But  the  careful  employment  of  anaesthesia  secures  a  like  favoui-able  ten- 
dency, more  simply,  and  with  equal  certainty.  The  larger  veins  should 
be  avoided  as  much  as  possible  by  the  knife  ;  and  when  cut,  of  necessity 
or  by  accident,  means  should  instantly  be  adopted  to  prevent  the  occur- 
rence of  those  circumstances  which  are  favourable  to  canalization.  Per- 
haps the  most  effectual  means  is  to  shut  the  orifice"  by  an  assistant's 
finger,  until  the  operation  is  completed. 

Air  having  entered,  as  indicated  by  the  peculiar  noise,  and  the  alarm- 
ing symptoms  which  immediately  follow,  instant  and  firm  pressure  is  to 
be  made  on  the  venous  orifice  or  orifices,  and  accurately  maintained,  so 
as  to  prevent  further  ingress.  Then,  our  attention  is  to  be  directed  to 
prevention  of  the  fatal  result.  The  first  indication  is,  to  maintain  due 
exercise  of  the  cerebral  functions,  by  furnishing,  if  possible,  a  suitable 
supply  of  arterial  blood.  ■  For  this  purpose,  we  must  husband  the  small 
available  systemic  circulation ;  determining  it  to  the  head,  and  leaving 
*  Edinburgh  Medical  and  Surgical  Journal,  January  1844,  p.  6.  Ericbsen. 
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the  rest  of  the  body  for  a  time  but  barely  sui^plied.  The  patient  is  to 
be  phiced  recumbent,  with  the  head  low,  as  in  ordinary  syncope  ;  while 
by  compression  of  tlie  abdominal  aorta,  and  both  axillary  arteries,  the 
blood  is  limited  in  circulation  to  the  upper  part  of  the  body;  or,  if 
obesity  render  pressure  on  the  aorta  difficult,  both  femoral  arteries  are 
to  be  compressed.  The  second  indication  is,  to  maintain  the  action  of 
the  heart,  by  artificial  respiration,  galvanism,  and  friction  at  the  prie- 
cordial  region ;  thereby  affording  time  and  oi^portunity  for  removal  of 
the  obstruction  in  the  pulmonic  capillaries,  and  consequent  restoration  of 
the  normal  circulation.  Ammonia  to  the  nostrils,  turpentine  or  brandy 
as  an  enema,  and  aromatic  spirits  of  ammonia,  if  the  patient  can  swallow, 
should  be  employed.  Should  we  tbus  succeed  in  averting  the  immedi- 
ately fatal  result,  means  must  be  taken  to  prevent  or  moderate  the  acces- 
sion of  congestive  affections  of  the  lungs,  which  are  apt  to  ensue. 

Air  forcibly  injected  into  a  vein,  as  by  insufflation,  produces  death 
almost  instantaneously.  In  this  case,  death  commences  in  the  heart, 
which  is  distended  and  paralyzed  by  the  large  amount  of  air  forcibly 
intruded.  Such  an  event  is  not  likely  to  occur,  however,  in  the  human 
subject.  It  has  been  proposed,  in  such  circumstances,  to  introduce  a 
flexible  catheter  into  the  external  jugular  vein,  as  a  means  of  abstracting 
the  air  which,  according  to  some,  is  presumed  to  occupy  the  right  side  of 
the  heart — impeding  its  action,  and  by  its  propulsive  effect  upon  the 
blood  contained  in  its  chambers  inducing  the  anomalous  combination  of 
asphyxia  and  syncope  which  these  cases  present.  To  be  of  any  real  ser- 
vice, this  operation  would  require  instantaneous  performance,  and  imply 
the  presence  of  a  very  considerable  quantity  of  air  to  be  accumulated 
within  the  cavity  of  the  right  auricle  and  ventricle. 
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AFJ^ECTIONS  OF  THE  LYMPHATICS. 
Angeioleucitis. 

Angeioleucitis,  or  Lymphangitis,  is  of  very  frequent  occurrence.  It  may 
appear  without  any  appreciable  cause  ;  more  commonly  it  is  the  result  of 
external  injury.  The  superficial  lymphatics  are  most  frequently  involved 
And  the  inflammatory  process  seems,  in  the  great  majority  of  cases,  to  be 
connected  with  absorption  of  deleterious  matter ;  either  from  Avithout,  or 
generated  in  the  part  as  a  product  of  disease. 

If  a  wound  exist  it  becomes  inflamed ;  and  the  affection  has  a  ten- 
dency to  the  erysipelatous  character.  Painful  sensations  shoot  upwards; 
and  streaks  or  bands,  of  a  bright  redness,  appear  on  the  previously  sound 
skin  ;  not  necessarily  continuous  with  the  original  inflammatory  process, 
but  perhaps  at  some  distance  from  it ;  tortuous,  irregular,  aiid  intersect- 
ing each  other,  so  as  to  form  small  islets  of  skin  yet  unaff'ected ;  follow- 
ing the  course  of  the  superficial  lymphatics  ;  and  dependent  on  an  ery- 
thematous condition  of  the  skin  above  the  inflaming  vessels.  Sometimes 
the  limb  presents  an  appearance  as  if  attacked  by  slight  erysipelas,  at 
many  unconnected  points.  The  pain  is  hot  and  burning,  and  increased 
by  pressure  ;  and  the  Ij'^mphatic  vessels  feel  hard  and  corded.  The  gene- 
ral swelling  is  usually  considerable,  often  great ;  and  afibrds  a  spongy 
sensation.  The  red  streaks  extend  upwards,  often  with  much  rapi- 
dity ;  sometimes  continuous  throughout,  but  quite  as  frequently  shewing 
portions  of  skin  apparently  unaffected.  The  gangha,  in  their  course, 
become  involved ;  and  swell  acutely  and  joainfully.  Very  frequently 
erysipelas  supervenes ;  the  distinct  streaks  of  the  angeioleucitis  then 
becoming  merged  in  the  general  and  continuous  redness  of  the  new 
disease.  According  to  some  pathologists  erythema  and  erysipelas  are  only 
forms  of  the  inflammatory  process  affecting  the  terminal  lymphatics  of 
the  surface.  If  this  really  be  the  case,  the  conjunction  of  angeioleucitis 
and  erysipelas  need  be  no  wonder. 

The  constitutional  symptoms  are  usually  ushered  in  Avith  rigors,  and 
at  first  evince  the  true  inflammatory  type.  Sometimes  a  simply  febrile 
state,  as  in  erysipelas,  precedes  the  appearance  of  local  disorder.  As  the 
latter  advances,  the  inflammatory  type  of  the  constitutional  symptoms  is 
more  or  less  rapidly  departed  from ;  and,  in  the  great  majority  of  cases, 
at  all  severe,  the  irritative  or  typhoid  characters  are  ultimately  developed. 
Sometimes  such  is  the  type  of  the  general  disorder  from  the  beginning ; 
dependent  partly  on  previous  wealaiess  of  system  ;  partlj^,  as  in  all  ad- 
vanced cases  of  the  disease,  on  the  introduction  of  deleterious  matter  into 
the  circulating  system — a  product  of  the  inflammatory  process. 
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■Resolution  may  occur ;  the  process  stopping  short  of  suppuration  ;  and 
the  part  gradually  recovering  from  the  inflammatory  change.  Or  the 
affection  either  originally  or  secondarily  of  a  chronic  form,  may  cease  ; 
and  yet  resolution  may  not  ensue ;  the  part  remaining  indurated,  and 
ahsorption  taking  place  very  tardily  if  at  all.  Or  the  process,  acute, 
proceeds  to  suppuration,  which  is  indicated  by  the  ordinary  signs  ;  some- 
times assuming  the  character  of  abscess,  or  of  a  chain  of  abscesses  ;  more 
frequently,  perhaps,  the  matter  is  diffusely  infiltrated,  the  general  symp- 
toms becoming  aggravated  in  consequence. 

Treatment  is  in  the  first  instance  antiphlogistic,  but  under  the  same 
restrictions  as  in  the  case  of  phlebitis.  In  addition  to  the  ordinary  means, 
of  leecliing,  rest,  regimen,  purging,  etc.,  much  relief  is  often  obtained 
from  the  assiduous  application  of  a  hot  and  weak  decoction  of  acetate 
of  lead  and  opium  (prepared  by  boiling)  to  the  part  affected.  When  sup- 
puration occurs,  whether  diffuse  or  limited,  the  matter  should  be  evacu- 
ated by  early  and  free  incision.  In  the  chronic  form,  threatening  to  leave 
induration,  bhstering  is  advisable.  In  acute  and  aggravated  examples,  the 
same  principles  must  guide  as  in  the  analogous  case  of  phlebitis  ;  support 
of  the  constitution,  mitigation  of  the  symptoms,  and  hope  in  the  system's 
effort  at  revulsion  and  recovery.  In  those  cases  in  which  the  constitu- 
tional disorder  is  from  the  first  asthenic,  active  antiphlogistics  are  never 
expedient. 

Not  unfrequently,  erysipelas,  phlebitis,  or  even  both,  co-exist.  Such 
addition  renders  the  prognosis  unfavourable  ;  and  demands  modification  of 
treatment,  to  suit  the  circumstances  of  complication. 

Inflammatory  swelling  of  the  lymphatic  ganglia — Adenitis  —  as 
already  stated,  attends  the  spread  of  angeioleucitis.  But,  besides,  it 
often  occurs  independently  of  such  preliminary  disease ;  the  result  of  irri- 
tation, either  direct,  or  conveyed  from  a  distant  part,  and  connected  or 
not  with  absorption  of  deleterious  matter.  Simple  strain,  or  ulcer,  or 
woimd  of  the  foot,  for  example— as  well  as  direct  injury  of  the  part 
itself — may  induce  acute  inflammatory  swelling  of  the  inguinal  glands  ; 
and  the  same  parts  are  quite  as  frequently  affected  in  an  inflammatory 
process,  more  troublesome  if  not  more  intense,  from  ulceration  of  the 
penis  of  a  specific  kind,  accompanied  by  absorption  of  chancrous 
virus. 

In  Adenitis  the  swelling  is  rapid,  prominent,  and  very  painful ;  at- 
tended with  more  or  less  constitutional  disturbance,  of  the  inflammatory 
type.  The  bulk  mainly  depends  on  infiltration  of  the  parenchyma,  or 
ordinary  areolar  tissue  of  the  gland  ;  in  wliich  the  inflammatory  process 
would  seem  chiefly  to  reside.  The  conglomerated  tubes  themselves 
undergo  change,  such  as  usually  results  from  acute  inflammatory  affection 
of  that  tissue ;  alteration  of  the  coats,  and  of  the  secretion,  sometimes  coagu- 
lation and  obstruction,  which,  if  extensive  and  continued,  may  lead  to  im- 
portant oedema  of  the  parts  beneath.  The  infiltration  of  the  parenchyma 
may  be  simple  and  plastic ;  soon  disappearing,  by  absorption,  on  subsidence 
0  the  disease.  Or  suppuration  takes  place ;  and  abscess  forms,  either  in  the 
substance  of  the  glancl,  or  in  the  areolar  tissue  on  its  exterior.  Or  the 
ew  product,  continuing  plastic,  does  not  resolve  on  subsidence  of  the 
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inflanimatoiy  process  ;  iDut  remains,  forming  an  indolent  and  firm  en- 
largement. 

In  most  cases — more  especially  those  unconnected  with  absorption  of 
deleterious  virus — it  is  our  object  to  arrest  the  process  and  obtain  resolu- 
tion. Local  depletion,  by  leeching,  is  naturally  had  recourse  to  ;  but 
experience  says  little  in  its  favour.  There  are  comparatively  few 
examples  of  its  apparent  success  ;  on  the  contrary,  the  irritant  cffuct  of 
the  application  often  seems  to  hasten  the  process  onward.  If  leeching 
is  employed,  let  it  be  at  a  little  distance  from  the  part  affected.  ' 
Usually,  however,  more  trust  may  be  reposed  in  other  antiphlogistics ; 
rest,  diligent  fomentation,  relaxing  position,  antimony  or  aconite,  and  low- 
regimen. 

If  the  crescent  affection  be  of  the  sub-acute  form,  benefit  may  often 
be  obtained  from  the  application  of  iodine,  or  nitrate  of  silver  in 
solution,  so  as  to  desiccate  and  discolour  the  integument.  ]\Iany  a 
simple  and  sub-acute  bubo  may  be  thus  arrested  ;  at  the  same  time  main- 
taining rest  and  antiphlogistic  regimen. 

When  matter  has  formed,  incision  is  to  be  made  as  under  ordinary 
circumstances.  The  suppuration  is  usually  both  profuse  and  long-con- 
tinued. After  incision,  poulticing  and  fomentation  are  employed  for  a  , 
few  days ;  then  water-dressing,  medicated  or  not,  as  circumstances  may 
require.  And  ultimately  pressure  is  advisable  ;  to  hasten  absorption  ol' 
fibrinous  infiltration  in  the  gland's  parenchyma,  and  at  the  same  time  to 
favour  closure  of  the  suppurating  track  and  cavity. 

If  suppuration  have  taken  place  only  in  the  subcutaneous  areolar 
tissue,  the  skin  is  usually  undermined.  The  opening  becomes  large,  and 
closure  is  delayed  by  projection  and  interposition  of  the  yet  entire  glan- 
dular tumour.  In  such  circumstances,  pressure  is  to  be  tried  ;  directed 
with  some  energy  on  the  ofi'ending  part.  And  if  this  fail,  the  prominent 
gland  may  be  dissected  out  or  removed  with  scissors  ;  or,  should  a  sinus 
lead  to  its  interior,  potassa  fusa  may  be  freely  applied  by  impenetration, 
so  as  to  ensure  thorough  disintegration  of  the  mass.  Thereafter,  the  sore 
is  to  be  treated  in  the  ordinary  way. 

Sometimes  a  glandular  enlargement,  originally  acute,  ceases  to  be  so  ; 
and  hangs  undecided  between  progression  and  recedence.  Tor  this 
state  nothing  is  so  suitable  as  a  blister.  It  decides  the  question  in  one 
way  or  other ;  either  absorption  or  suppuration  follows. 

In  the  truly  indolent  SAvellings,  pressure  is  employed,  with  the  appli- 
cation of  the  gum  and  mercurial  plaster,  or  occasional  counter-initation ; 
and  the  iodide  of  potassium  is  given  internally.  Where  constitutional 
debility  exists,  the  iodide  of  iron  may  be  preferable ;  and  cod-liver  oil 
is  often  of  great  service.  Should  the  method  by  discussion  fail,  both 
part  and  system  may  be  continuously  stimulated,  so  as  to  induce  suppura- 
tion in  the  changed  part. 

Suppurating  buboes,  of  specific  venereal  origin,  require  certain  pecu- 
liarities of  treatment,  as  will  afterwards  be  noticed. 

The  treatment  of  scrofulous  glandular  swellings  has  been  already 
sufficiently  detailed  under  the  head  of  Scrofula. 
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Glandular  Tumours. 

Nothing  is  more  common  than  enlargement  of  the  lymphatic  ganglia. 
But  the  great  majority  of  such  swellings  have  their  origin  in  simple  in- 
flammatory affection ;  never  requiring  the  extirpating  knife ;  always 
amenable  either  to  discussion  or  to  suppurative  disintegration.  Occa- 
sionally, however,  the  glandular  parenchyma  is  the  seat  of  genuine 
tumour ;  perhaps  supervening  on  simple  inflammatory  enlargement ; 
more  frequently  wholly  independent  of  this.  In  the  latter  case,  one  or 
two  glands  only  are  affected  ;  not  a  whole  cluster  or  chain.  The  growth 
is  more  steady,  the  swelling  more  distinct ;  and,  in  other  respects,  the 
characters  of  the  enlargement  are  such  as  belong  to  tumours  generally. 
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AFFECTIONS  OF  THE  NERVES. 
Neduitis. 

The  eflfects  of  the  inflammatory  process  on  this  tissue  are,  of  course,  most 
apparent  in  the  nervous  centres  ;  but  there  seems  no  reason  to  doubt, 
that  similar  effects  follow  similar  causes  in.  the  nervous  ramifications  also. 
The  first  change  is  tumescence,  with  increase  of  the  supply  of  blood. 
On  making  a  section  of  the  affected  part,  numerous  red  spots  are  seen, 
marking  the  blood-vessels  ;  and  in  some  places  there  may  be  a  red 
striated  appearance,  in  consequence  of  extravasation  ;  sometimes  small 
coagula  are  found.  The  increased  amount  of  blood  may  heighten  the 
general  colour  of  the  affected  part ;  the  cortical  substance  assuming  a 
dark  red  or  brownish  colour,  while  the  medullary  is  of  a  lighter  tint. 
The  process  continuing,  the  ordinary  inflammatory  products  result  by 
proliferation  of  the  nuclei  of  the  cell  structures,  which,  in  the  brain, 
represent  the  connective  tissue  of  other  parts  ;  the  texture  softens,  and 
may  become  of  almost  semifluid  consistence.  According  to  the  nature 
and  extent  of  the  inflammatory  products,  the  colour,  density,  and  general 
character  vary  ;  if  blood  be  extravasated,  the  softening  is  red ;  yellow, 
when  this  is  not  the  case  ;  sometimes  gray,  and  occasionally  whitish,  or 
but  little  altered  from  the  normal  hue.  The  latter  condition,  as  can 
readily  be  understood,  is  the  result  of  a  chronic  and  minor  aflection. 
These  changes  will  be  found  on  microscopic  examination  to  be  due 
partly  to  vascular  changes,  partly  to  corpuscular  multiplication  of  the 
connective  tissue,  and  partly  to  the  fatty  degeneration  of  the  inflamma- 
tory product  along  with  the  brain  substance. 

The  cineritious  matter  is  more  prone  to  undergo  such  changes  than 
the  medullary ;  probably  on  account  of  its  containing  a  larger  propor- 
tion of  cell  structures  capable  of  engaging  in  the  proliferating  process. 

Softening  of  the  brain  substance,  found  after  death,  may,  however, 
be  unconnected  with  the  inflammatory  process.  The  distinguishing  of 
such  post-mortem  disorganization  from  that  which  is  truly  inflammatory 
sometimes  requires  minute  and  careful  examination.  Generally  speaking, 
the  former  is  more  diffused,  or,  if  localized,  has  an  obvious  cause  in  the 
existence  of  embolism  of  the  afferent  vessel  of  the  affected  part  ;  or  in 
the  presence  of  extravasated  blood  or  other  agent  leading  to  mechanical 
disintegration  of  the  tissue.  Under  the  microscope,  nothing  is  found 
but  disorganized  and  macerated  nervous  texture  ;  while  in  the  inflamma- 
tory softening,  changes  in  the  connective  tissue  corpuscles,  and  the  for- 
mation of  so-called  compound  granular  cells  are  observed. 

The  nervous  tissue  is  not  exempt  from  suppuration,  but,  compared 
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witli  other  soft  textiu-es,  is  very  rarely  affected  by  this  result  of  the 
iuflamnuitory  process.  The  pus  may  be  intermingled  with  broken  down 
nerve  tissue,  as  in  the  more  recent  forms  of  softening ;  or  limited,  as  in 
ordinary  abscess,  by  its  cyst,  and  by  condensed  tissue  around.  The 
abscess  may  be  acute ;  following  the  ordinaiy  course,  and  marked  by 
symptoms  of  great  intensity;  or  chronic — most  insidious  in  its  progress, 
and  consequently  of  a  highly  dangerous  character. 

Induration  and  enlargement  of  structure  follow  chronic  inflammatory 
disease ;  and  are  usually  the  remote  result  of  some  injury  done  to  the 
part. 

Disintegration  of  tissue  is  doubtless  concerned  in  the  process  of 
softening ;  peculiar  to  acute  inflammatory  change,  but  not  necessarily, 
in  the  cerebral  substance  at  least,  accompanied  with  suppuration.  In 
progressive  idcer  of  the  surface,  however,  wherever  situated,  nervous 
trunks,  though  for  a  time  resistful  of  the  destructive  process,  ultimately 
give  way  before  it.  Sometimes  ulcer  seems  specially  to  implicate  the 
nerve,  giving  rise  to  most  violent  and  painful  symptoms  ;  when,  for 
example,  that  tissue  has  become  the  seat  of  inflammatory  afiection  subse- 
quently to  laceration,  bruise,  or  other  similar  injury,  or  is  implicated  in 
an  irritable  ulceration  of  the  surface. 

Sloughing  is  fortunately  comparatively  rare ;  yet  may  occur  as  in 
other  parts.  The  nerves  of  a  limb  may  be  implicated  in  sloughing  of 
the  soft  parts,  as  do  the  other  component  textures  ;  and  sloughing  of 
the  protruded  cerebral  mass  is  also  seen  in  hernia  cerebri. 

The  Causes  of  the  inflammatory  process  in  nerves  are  usually  trau- 
matic ;  puncture,  section,  laceration,  bruise,  inclusion  by  ligature.  The 
idiopathic  form  is  rare. 

From  simple  wound,  a  minor  and  somewhat  chronic  grade  of  the  pro- 
cess usually  results ;  producing  bulbous  expansion  of  the  cut  end  of  the 
nerve,  by  multijilication  of  the  corpuscular  elements  of  the  connective 
tissue  which  is  so  thoroughly  developed  in  the  neurilemma ;  a  condition 
termed  Neuroraa,  when  the  swelling  is  of  considerable  size,  and  the  seat 
of  abnormal  sensations.  A  similar  result  usually  follows  injury  by  deli- 
gation.  Puncture,  laceration,  and  bruise,  are  more  likely  to  be  followed 
by  the  advanced  stage  of  the  inflammatory  process  ;  producing  softening 
and  suppuration,  ulceration,  or  even  death  of  the  part. 

The  Symptoms  which  attend  inflammatory  changes  in  nervous  trunks 
are,  m  the  acute  form  : — great  pain,  rendered  excruciating  by  pressure, 
.  and  shooting  in  the  direction  of  the  nerve  or  nerves  affected ;  heat  and 
throbbing  j  not  unfrequently  a  tendency  to  jerking  of  the  muscles  im- 
plicated ;  inflammatory  fever  of  a  marked  and  intense  character  ;  and,  in 
the  more  urgent  cases,  the  nervous  centres  are  apt  to  be  involved  in  ob- 
vious derangement  of  function.    When  the  nervous  centres  are  affected, 
the  symptoms  usually  indicate  the  existence  of  some  serious  structural 
change  going  on  ;  this  may  however  be  insidious,  and  the  true  nature  of 
the  disease  may  not  be  unmasked  till  hopeless  change  of  structure  has 
occurred,  m  most  cases  of  a  surgical  kind  implicating  the  brain  or  spinal 
cord.    ITie  symptoms  are  referrible  to  injury,  are  rapidly  developed,  and 
e  nature  of  the  affection  is  easily  recognised.    In  chronic  examples  of 
iMlanimatory  change  in  the  nerve  trunks,  such  as  result  in  the  formation 
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of  neuroma,  the  pain  may  be  equally  severe,  but  is  not  so  much  aggra- 
vated by  pressure ;  heat  and  the  ordinary  signs  of  the  acute  inflammar 
tory  process  are  absent ;  and  the  system  is  not  involved  in  inflammatory 
fever,  but  rather  wasted  by  disorder  of  the  adynamic  type,  resembling  an 
ordinary  hectic.  If  neuroma  form  and  be  superficial,  the  painful,  hard 
swelling  can  be  distuictly  felt. 

Treatment  is  conducted  according  to  ordinary  antiphlogistic  princi- 
ples ;  activity  being  proportioned  to  the  nature  and  urgency  of  the  case. 
Gcbteris  paribus,  the  nearer  the  part  afl'ected  is  to  the  nervous  centres, 
the  more  important  is  the  case,  and  the  greater  the  expediency  of  active 
measures  for  relief. 

Neuralgia. 

This  denotes  increased  and  perverted  sensation  in  a  nerve  ;  uncon- 
nected with  the  inflammatory  process,  or  with  change  of  structure,  at 
the  part  where  the  pain  is  felt.  The  afiection  is  of  two  kinds  ;  entu-ely 
functional,  being  unconnected  with  organic  lesion,  at  any  part  of  the 
nerve's  course,  or  at  the  nervous  centres  ;  or,  as  more  frequently  happens, 
connected  with  organic  change,  acute  or  chronic — more  frequently  the 
latter — at  some  part  of  the  nerve's  course,  or  at  the  nervous  centres. 
The  one  is  an  example  of  pure  irritation,  or  functional  nervous  derange- 
ment ;  the  other  may  be  termed — irritation,  dependent  on  organic  lesion 
at  a  distant  part  of  the  nervous  tissue.  The  nerves  most  Uable  to  neur- 
algia are  the  fifth  pair,  and  the  sciatic ;  the  former  more  especially. 
But  all  are  apt  to  suffer.  Neuralgia  may  be  anywhere ;  in  the  head, 
face,  arms,  chest,  abdomen,  back,  legs,  or  feet. 

The  pain  is  intense,  but  intermittent ;  sudden  in  its  onset,  also  abrupt 
in  its  decadence ;  shooting  or  plunging  in  its  character,  and  often  quite 
excruciating  ;  readily  induced  by  the  slightest  external  impression  affect- 
ing the  mere  surface  ;  but  seldom  aggravated  by  firm  pressure  on  the 
part ;  on  the  contrary  often  relieved  thereby.  Occasionally,  dehrium 
seems  to  ensue  from  mere  severity  of  suff"ering.  Tic-douloureux  in  the 
face — affection  of  the  fifth  nerve— is  a  familiar  example  of  the  gravest 
form.  I^ot  unfrequently,  the  attacks  are  periodical  and  regular  in  their 
accession  ;  and  muscular  spasm  is  a  common  attendant  on  the  paroxysm. 
Some  neuralgic  patients  sufier  especially  in  certain  months  of  the 
year. 

Eheumatic  pains  not  unfrequently  follow  the  course  of  the  nerves ; 
dependent  on  affection  of  the  fibrous  neurilemma.  But  such  pains  are  not 
truly  neuralgic.  They  are  less  intense,  less  intermittent,  less  paroxysmal, 
and  are  associated  with  the  ordinary  rheumatic  accompaniments. 

The  Cause  of  Neuralgia  is  usually  obscure.  There  may  be  no  organic 
change  in  any  part  of  the  nervous  tissue,  as  already  stated ;  and  the 
origin  of  the  purely  functional  derangement  may  prove  quite  inscrutable. 
Or  there  may  be  disorder  of  some  internal  organ  ;  apparently  connected 
with  the  neuralgia,  in  the  relation  of  cause  and  effect ;  the  latter  disap- 
pearing when  the  former  has  been  removed.  A  neuralgic  pain  of  the 
leg  or  foot,  for  example,  has  often  yielded  to  treatment  directed  to  i-o- 
moval  of  noxious  matter  from  the  intestinal  canal,  with  restoration  of  the 
normal  secretions. 
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Sometimes  the  neuralgia  seems  dependent  on  an  irritation,  less  formid- 
able than  itselt;  in  a  diiierent  part  of  the  same  nervous  expansion. 
Violent  neuralgia  of  the  infra-orbital  nerve,  for  instance,  is  often  assuaged, 
or  perhaps  cured,  by  removal  of  a  decayed  or  otherwise  altered  tooth, 
-which  may  have  been  occasioning  but  little  apparent  disturbance  in  its 
own  immediate  vicinity. 

A  spiculum  of  bone,  or  mere  enlargement  of  an  osseous  canal,  may 
80  compress  and  irritate  a  passing  nerve,  as  to  induce  neuralgia  in  its 
extreme  expansions.  And  it  is  supposed,  with  probability,  that  similar 
results  may  follow  compression  of  a  nerve  in  an  osseous  canal  in  conse- 
quence of  change  in  the  accompanying  blood-vessels — expansion  by  local 
determination — independently  of  any  alteration  in  the  osseous  texture. 

Very  frequently  organic  change,  existing  at  some  part  of  the  nervous 
tissue,  may  reasonably  be  judged  the  cause  of  the  neuralgia ;  a  thickening 
or  enlargement  of  the  nerve,  at  some  part ;  or  a  disorganization,  or  con- 
gestion, or  inflammatory  product,  at  some  part  of  the  nervous  centre, 
near  the  origin  of  the  nerve  or  nerves  affected.  In  chronic  disease  of 
the  upper  part  of  the  spinal  cord,  and  lower  and  posterior  part  of 
tlie  brain,  there  is  no  more  frequent  or  distressing  class  of  symptoms 
than  plunging  neuralgic  pains,  with  muscular  spasms,  in  the  lower 
limbs. 

But,  whatever  the  exciting  cause,  there  seems  to  exist  some  predis- 
posing origin  of  neuralgia,  which  we  cannot  define  ;  a  constitutional 
tendency  to  the  disorder,  which  may,  and  does,  of  itself  maintain  the 
malady,  after  every  appreciable  cause  has  been  sought  for  and  removed  ; 
and  which  doubtless  is  the  sole  origin,  in  those  cases  in  which  no  ex- 
citing cause  can  be  detected  even  after  death.  In  the  case  of  neuralgia 
apparently  dependent  on  neuromata,  for  instance,  these  may  be  taken 
away  by  incision,  and  the  wound  treated  most  carefully  j  yet  the  same 
painfid  feelings  are  very  prone  to  return,  before  fresh  neuromata 
have  had  time  to  form  ;  and  may  continue,  even  when  careful  manipula- 
tion satisfies  the  surgeon  that  additional  neuromata  have  actually  not 
been  produced. 

Hysteria  obviously  predisposes  to  the  disease,  and  may  sometimes 
also  prove  its  exciting  cause.  But  in  these  cases,  the  pain  is  not  so  apt 
to  follow  the  course  of  nerves,  but  rather  to  settle  on  the  surface  of  a 
part,  or  even  in  an  internal  organ. 

The  termination  of  the  disease  is  not  uniform.  It  may  yield  to 
treatment.  Freq;iently  it  defies  all  remedies,  and  suddenly  disappears 
spontaneously  •  the  cause  of  decadence  proving  still  more  mysterious  than 
that  of  accession.  Or  continued  irritation  may  induce  serious  change  in 
the  nervous  centres  ;  and  the  result  may  be  apoplexy,  or  insanity.  Or 
the  irritation  may  simply  exhaust  the  patient,  by  emaciation  and 
hectic. 

Treatment — Our  first  and  most  obvious  duty  is,  to  anxiously  seek 
lor  and  detect  a  cause,  if  possible ;  and,  having  found  it,  to  eftect  its 
removal,  if  this  be  in  our  poAver.  Disorders  of  the  uterus  are  to  be 
remedied  ;  intestinal  irritation,  by  lodgment  of  noxious  matter,  or  other- 
^'^iHc,  IS  to  be  suljdued  ;  dyspepsia  is  to  be  set  right  ;  ofl'ending  teeth  or 
3  umps  are  to  be  extracted  ;  neuromata,  or  painful  subcutaneous  tubercles, 
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are  to  be  excised ;  foreign  matter,  lodging  in  the  neighbourhood  of  the 
nerve,  is  to  be  carefully  taken  away.  If  chronic  yet  recent  change  of 
structure  be  suspected  in  the  substance  of  the  nerve,  at  some  distant 
point,  let  moderate  leeching,  followed  by  patient  counter-irritation,  be 
employed  at  that  part,  with  the  view  of  remedying  such  change  ;  assisted, 
if  need  be,  by  the  internal  use  of  iodide  of  potassium,  or  other  auxiliaries 
to  discussion.  If  the  brain  or  spinal  cord  be  suspected,  treatment  should 
be  mainly  directed  to  these  important  parts.  It  is  not  uncommon  to 
find  neuralgia  connected  with  great  tenderness  of  certain  vertebrae  ;  and 
such  cases  often  yield  readily  to  leeching  there,  followed  by  counter- 
irritation  and  rest. 

To  the  seat  of  pain,  various  applications  may  be  made.  In  some 
cases,  it  has  been  thought  that  good  has  resulted  from  use  of  the  moxa 
or  actual  cautery ;  but  such  remedies  are  more  suitable  to  those  parts 
where  actual  change  of  structure  is  either  known  or  suspected.  Sooth- 
ing applications  are  more  appropriate  to  the  seat  of  neuralgic  pain. 
Opium,  belladonna,  aconite,  may  be  used  in  the  form  of  epithem,  oint- 
ment, or  liniment ;  or  their  salts  may  be  exhibited  by  the  skin — either 
by  inoculation,  or  after  abrasion  of  the  cuticle  by  vesication  ;  or,  still  more 
efiiciently,  a  solution  of  morphia  or  of  atropine  may  be  injected  into  the 
part — superficially  or  deep,  according  to  the  circumstances — by  means  of 
a  fine  syringe  with  needle  point.  This  seldom  fails  to  give  relief,  more 
or  less — at  least  for  the  time.  Yeratria,  hydrocyanic  acid,  and  the  tinc- 
ture of  physostigma  (Calabar  bean),  are  also  not  without  their  effect  as 
local  anodynes.  Simple  blistering,  dry  cupping,  rubefacients,  and  acu- 
puncture, sometimes  are  of  service. 

Internally,  anodynes  may  be  given.  In  some  cases,  it  is  of  the 
utmost  importance  to  palliate  in  this  manner,  without  any  expectation 
of  cure  ;  preventing  exhaustion  of  the  frame  from  continued  intensity  of 
pain.  Opium  may  thus  be  found  useful  in  large  doses  ;  and  yet  it  should 
alwaj's  be  used  warily,  lest  it  accelerate  and  aggravate  the  cerebral  dis- 
order which  the  disease  itself  tends  to  induce.  Inhalation  of  chloroform 
may  sometimes  abate  a  paroxysm  ;  and  can  at  all  times  command  tem- 
porary relief  from  suffering.  But  its  habitual  use  is  not  safe — for 
obvious  reasons.  And  probably  no  palliative  of  this  nature  is  on  the 
whole  at  once  so  safe  and  so  efficient  as  the  anodyne  injection  of  the 
part.  The  amount  injected,  as  well  as  the  frequency  of  repetition,  must 
vary  according  to  the  effect.  Sometimes  once  every  second  or  third  day 
may  sufiice  ;  in  other  cases  the  little  operation  must  be  done  daily. 
Too  frequently  the  anodyne  efi'ect  is  but  palliative  and  transient ;  in 
some  few  cases,  however,  such  injection  patiently  and  judiciously  perse- 
vered in  seems  really  to  contribute  to  the  cure. 

Not  a  few  remedies  are  exhibited  internally,  almost  with  empiricism  ; 
considered  available  to  counteract  that  hidden  perversion  of  system  on 
which  neuralgia  seems  much  to  depend.  Subcarbonate  of  iron  is  given 
in  large  doses  ;  along  with  occasional  laxatives,  to  prevent  the  bulky 
medicine  from  accumulating  in  the  interior.  It  is  especially  useftd  in 
those  cases,  in  which  the  disease  is  obviously  connected  with  an  anaMmc 
condition.  Quinine  and  arsenic  are  both  of  much  repute,  especially  in 
those  cases  in  which  periodical  accessions  are  most  marked.  Colchicum 
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IS  likely  to  be  serviceable,  when  a  suspicion  exists  of  rheumatic  origin 
or  complication.  Turpentine,  too,  has  proved  of  use ;  especially  in 
affections  of  the  sciatic  nerve.  Croton  oil,  used  as  a  smart  purgative,  has 
ften  afforded  relief;  acting  perhaps  on  the  principle  of  counter-irrita- 
tion, besides  sweeping  away  noxious  matter  which  may  have  accumulated 
iu  the  interior. 

Stimulants  of  the  nervous  system  have  been  tried,  and  with  some 
success.  Kelief  has  followed  the  application  of  electricity  and  galvanism 
directly  to  the  nerves,  by  means  of  acupuncture  ;  as  well  as  the  internal 
use  of  strychnia,  in  doses  of  the  twelfth  of  a  grain. 

In  all  cases,  it  is  most  important  to  commence  the  internal  treatment 
by  evacuants,  followed  by  alteratives ;  and  to  persevere  in  the  simple 
use  of  these,  until  the  primas  vise  exhibit  satisfactory  evidence  of  a  nor- 
mal state,  as  to  contents  and  secretion.  There  are  but  few  cases,  also, 
which  will  not  receive  benefit  by  cessation  from  laborious  and  anxious 
avocations,  with  change  of  air ;  more  especially  if  the  change  be  from 
a  humid,  relaxing  climate,  to  one  which  is  dry  and  bracing. 

Interruption  of  continuity  in  the  alfected  nerve,  by  subcutaneous 
section  or  excision  of  a  portion,  has  been  tried  extensively  ;  but  with  so 
little  success  as  scarcely  to  warrant  repetition  of  the  experiment.  In 
many  cases  relief  is  obtained  for  a  time  ;  but  soon  there  is  return  of  the 
pain,  either  at  the  same  site  or  elsewhere  ;  probably  with  aggravation,  on 
account  of  the  structural  change  which  must  have  inevitably  occurred  in 
each  end  of  the  cut  nerve.  Excision,  therefore,  is  now  prudently  limited 
to  those  cases  in  which  an  obviously  altered  portion  of  the  nerve  affected 
can  be  safely  and  completely  taken  away. 


Tumours  af  Nerves. 

All  tumoxirs  are  liable  to  occur  in  connection  with  the  nervous 
tissue  ;  but  two  are  peculiar  to  it,  the  Neuroma,  and  Painful  tubercle. 

Neuroma. — This  is  usually  a  simple  tumour,  and  of  a  fibrous  nature  ; 
consisting  of  dense  plastic  matter  lodged  amongst  the  fibrils  of  the 
nervous  tissue,  which  are  thereby  separated,  and  usually  rendered  the  seat 
of  perverted  sensation.  Sometimes  the  formation  occurs  spontaneously  ; 
more  frequently  it  follows  remotely  on  wound,  or  other  external  injury. 
It  may  take  place  in  the  course  of  an  undivided  nerve,  such  as  the 
median  or  sciatic  ;  and  specimens  exist  in  different  museums  of  such 
formation  occurring  in  nearly  every  nerve  in  "the  body — as  in  the  re- 
markable cases  related  by  Mr.  Smith  of  Dublin  ;  more  frequently  the 
neuroma  forms  on  the  truncated  extremity  of  a  nerve  after  division,  as 
m  amputation.  When  in  the  former  situation,  it  usually  arises  without 
any  appreciable  cause ;  is  of  an  oval  shape  ;  and  may  attain  to  the  size 
ot  a  prune  or  small  egg.  Above  and  below  the  enlarged  part,  the  nerve 
resumes  its  wonted  form  and  appearance.  In  such  circumstances,  al- 
ough  usually  of  a  fibrous  character,  the  neuromatous  tumour  sometimes 
presents  all  the  character  and  progress  of  medullary  cancer.  In  some 
^  ses  the  tumour  involves  the  neurilemma  and  fibrils  in  its  structure ; 

en,  however,  it  is  of  a  purely  fibrous  nature,  the  fibres  may  surround 
enclose  the  tumour  without  being  implicated  iu  its  texture. 
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After  wound,  as  on  tlie  face  of  a  stump,  neuromata  vary  in  size,  ac- 
cording to  the  original  dimensions  of  the  nerves  affected.  The  nerve 
itself,  for  some  way  above,  is  also  slightly  increased  in  bulk,  tortuous, 
and  unusi  ally  vascular.  Under  all  circumstances  of  healed  wound,  the 
cut  portions  of  nerve  undergo  an  enlargement  and  condensation.  And 
it  is  proballo  that  the  neuromata  are  caused  by  a  similar  process  and 
change  of  itructure,  which  have  transgressed  the  limits  of  expediency. 
The  ordinal  y  bulbous  end  of  a  cut  nerve,  in  a  stump  or  other  Avound,  is 
not  painful  or  inconvenient ;  but  the  neuroma — an  exaggeration  of  tliis 
— is  both,  to  a  very  great  degree.  Besides,  the  neuromata,  in  a  stump, 
are  in  general  intimately  incorporated  with  the  hard  cicatrix  ;  which  is 


tightly  adherent  to  the  bone  and  its  dense  investing  textures.    And  this 
circumstance,  of  itself,  might  be  the  cause  of  much  irritation  to  the 
nerves  which  it  implicates,  even  if  these  Were  otherwise  little  altered  in  . 
structure. 

The  pain  of  neuromata  is  great,  though  not  constant  ;  increased  by  • 
pressure,  and  likened  by  patients  to  a  galvanic  shock  ;  often  presenting  ; 
all  the  characters  of  intense  neuralgia  ;  embittering  existence,  and  gi'eatly  ' 
deranging  the  general  health.  Epilepsy  has  been  kno^vn  to  follow,  ap-  • 
parently,  from  this  cause  ;  hysteria,  not  unfrequently. 

The  remedy  is  by  extirpation.  In  the  case  of  the  neui'omatous  tumour  r 
developed  on  an  undivided  nerve,  the  swelling  is  cut  down  upon  and 
exposed  ;  and,  the  nerve  having  been  cut  across  at  a  little  distance  above 
and  below  the  enlargement,  the  diseased  part  is  dissected  away  from 
its  surrounding  attachment  ;  to  which,  usually,  it  but  loosely  adheres. 
This  entails  paralysis  of  that  nerve  for  a  time  ;  and  the  ultimate  resump- 
tion of  function  will  usually  be  incomplete.  But  surely  the  absence 
of  all  sensation  is  preferable  to  pain  of  an  excruciating  intensity.  In 
some  cases,  however,  by  a  careful  dissection,  a  fibrous  tumour  devek^ped 

Fig.  194.  Section  of  a  neuroma ;  tliree  nervous  trunks  terminating  in  it.  The 
fibrous  an-angement  shewn,  as  observed  by  the  naked  eye. — SMrrn. 

Fig.  195.  Fibrous  structure  of  neuroma  ;  from  the  case  published  by  Dr.  Smith 
of  Dublin.  After  immersion  in  spirit,  whicli  has  caused  corrugation  of  the  graimles 
and  corpuscles.— i'Vom  a  drmving  by  Br.  Bennett. 
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-within  a  nerve  such  as  tlie  sciatic  has  been  successfully  removed,  and 
the  function  of  tlie  nerve  retained  unimpaired.  In  the  case  of  a  stump, 
or  other  wound,  if  there  bo  one  or  two  distinct  and  circumscribed  tumours, 
they  may  be  removed  in  a  similar  way.  Eut  usually  they  are  numerous, 
and  intimately  incorporated  with  the  dense  ligamentous  structure  forming 
the  cicatrix.  And,  imder  these  circumstances,  a  second  amputation  is 
necessary  ;  taking  away  all  the  neuromata,  as  well  as  the  changed  struc- 
ture in  Avhich  they  are  inextricably  impacted.  In  doing  so,  the  nervous 
section  should  be  made  higher  than  that  of  the  other  tissues — by  sepa- 
rate division  afterwards,  the  patient  being  of  course  fully  under  the  in- 
fluence of  cldoroform — in  order  to  make  sure  that  the  cut  extremities 
shall  not  again  become  entangled  in  the  cicatrix.  Sometimes,  however, 
notwithstanding  all  care  in  such  particulars,  the  neuromata,  or  at  least 
the  neuralgic  pains,  return  j  a  circumstance  apparently  attributable  rather 


Fig.  196. 


Fig.  197. 


to  a  constitutional  than  to  a  local  cause,  and  demanding  general  treat- 
ment accordingly. 

That  such  neuralgic  diathesis  exists,  experience  has  made  but  too 
plain  ;  often  neutralising  the  results  of  operations  otherwise  most  pro- 
mising. And  the  liability  to  such  a  perverted  state  of  system  must 
always  be  borne  in  mind,  in  reference  to  treatment  and  prognosis. 

In  the  formidable  diathesis  where  neuromatous  tumours  occur  in  dif- 
ferent nerves,  throughout  the  whole  body,  as  in  the  remarkable  cases 
related  by  Mr.  Smith  of  Dublin,  operative  interference  is  manifestly 
hopeless,  and  any  treatment  is  likely  to  prove  merely  palliative. 

Painful  Tubercle. — This  is  often  termed  also  Subcutaneous  ;  its  most 
frequent  site  being  the  areolar  tissue,  immediately  beneath  the  skin  ; 
and  sometimes  the  integument  also  seems  to  be  partially  involved. 
Occasionally,  however,  it  is  found  in  the  intermuscular  areolar  tissue. 
The  size  seldom  exceeds  that  of  a  pea  or  bean  ;  and  is  often  less  than 
either.    The  structure  is  usually  that  of  fibro- cartilage,  more  dense  than 

Fig.  196.  Neuromata  of  stump,  aft(3r  amputation  of  tlie  arm.  A  large  neui-oma- 
to«8  mass  at  a;  oppo.sitc     tlie  tumours  are  more  defiucd. 

Jig-  197.  Microscopic  section  of  subcutaneous  tubercle,  shewing  fibro-cartilagi- 
nous  structure.    Corpuscles  abundant.-~7?Vom  a  drawing  hy  Dr.  Bennett. 
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that  of  neuroma ;  and  sometimes  containing  points,  if  not  actually  bloody, 
at  least  of  a  blood-like  appearance.  Tills  last  condition,  however,  may 
be  accidental ;  the  result  of  external  injury.  And  probably  it  is  so;  for 
the  structure,  in  all  other  respects,  seems  to  be  simple  and  benign. 
Another  difference  from  the  neuroma  is,  that  whereas  in  the  latter  the 
nervous  fibres  are  very  apparent,  here  the  fibrous  matter  seems  to  be 
mainly,  if  not  wholly,  a  new  production.  No  nervous  trunk  is  con- 
tinuous with  the  mass ;  and  only  sometimes  the  minute  terminal 
branches  are  capable  of  being  traced  into  it.  The  tumour  is  very  mov- 
able ;  gliding  under  the  finger.    But  it  is  intolerant  of  the  slightest  pres- 


Fig.  198. 


sure  ;  intense  pain  being  produced  thereby,  which  the  patient — as  in  the 
case  of  neuroma — likens  to  a  galvanic  or  electric  shock.  The  j)ain  is 
sometimes  paroxysmal ;  induced  by  the  slightest  external  influence,  and 
sometimes  of  spontaneous  origin.  More  frequently  than  the  neuroma,  it 
has  been  associated  with  hysteria;  but,  usually,  the  general  health  is 
less  disordered  than  in  neuroma.  It  may  occur  in  any  part  of  the 
general  surface  ;  but  is  most  frequent  in  the  lower  extremities. 

Treatment  is  by  excision.  If  the  skin  be  at  all  involved,  it  is  to  be 
taken  away  along  with  the  tumour,  to  the  requisite  extent,  by  means  of 
elliptical  incision.  If  the  integument  be  free,  a  simple  wound  suffices. 
There  is  no  reproduction.  Some  general  means  may  be  subsequently 
expedient,  to  calm  the  nervous  system  from  excitement,  which  the  ex- 
istence of  tlie  tumour  may  have  induced. 

Fig.  198.  Painful  subcutaneous  tubercle,  on  tlie  fore-arm. — Smith. 
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CHAPTER  XIX. 
THE  SHOCK  OF  INJUEY. 

More  or  less  depression  of  the  nervous  system,  with  a  secondary  and 
similar  result  on  the  heart  and  pulse,  is  usually  the  immediate  result  of 
mechanical  injury  inflicted  on  the  living  frame  ;  proportioned  in  extent  to 
the  intensity  of  the  external  violence,  the  amount  of  the  frame  that  is 
injured,  the  relative  importance  of  the  injured  part  in  the  general  animal 
economy,  and  the  previous  state  of  the  system.  This  depression  is  of  an 
aggravated  character — resembling  very  closely  the  effects  of  copious  loss 
of  blood — for  example,  when  a  portion  of  a  limb  has  been  crushed  to 
jelly  by  a  heavy  weight ;  when  a  whole  limb  has  been  bruised,  scalded,  or 
burned ;  when  an  internal  organ,  such  as  the  liver,  kidney,  bowel,  lung, 
or  brain,  has  in  any  considerable  degree  sustained  lesion  ;  when  an 
injury,  perhaps  in  itself  not  very  severe,  has  been  done  to  a  frame 
either  originally  weak,  or  enfeebled  by  intemperance,  by  previous  disease, 
or  by  either  extremeness  of  age.  In  military  practice,  the  importance 
of  bullet-wounds  of  the  trunk  is  often  judged  of  by  the  amount  of  at- 
tendant shock  ;  if  depression  be  slight  and  transient,  the  probability  is 
that  the  wound  is  but  superficial,  and  at  all  events  that  the  important 
internal  organs  have  escaped  ;  if  it  be  both  great  and  protracted,  the 
prognosis  is  on  the  contrary  unfavourable,  the  inference  being  that  the 
wound  has  reached  a  vital  part. 

The  Symptoms  of  nervous  shock,  after  injury,  vary  from  the  slightest 
appreciable  lowering  of  the  vital  powers,  to  complete  syncope.  Ordi- 
narily, the  patient  falls,  and  lies  helpless,  cold,  shivering,  more  or  less 
unconscious,  and  when  roused,  probably  incoherent ;  convulsions  may 
supervene ;  the  pulse  is  rapid,  small,  fluttering,  indistinct ;  respiration  is 
imperfect  and  sighing  ;  nausea  and  vomiting  are  common — the  latter  not 
infrequently  preceding  reaction,  and  seeming  to  be  concerned  in  its  in- 
duction ;  a  cold  sweat  bedews  the  shrunk  and  pale  surface  ;  the  features 
are  collapsed  ;  the  countenance  bears  a  somewhat  anxious  expression,  or 
else,  by  entire  muscular  relaxation,  is  a  vacant  death-like  blank ;  the 
eyes  roll  wildly  and  restlessly,  or  else  are  fixed  in  an  upward,  listless 
stare,  with  the  upper  eyelid  partially  closed  over  the  pupil ;  often  the 
sphincters  are  relaxed,  fseces  and  urine  seeming  to  pass  involuntarily  ; 
sometimes  the  secretion  from  the  kidneys  is  suppressed;  the  cerebral 
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functions  may  become  wholly  suspended,  the  heart's  action  may  cease, 
and  existence  terminate. 

Sometimes  such  symptoms  abate  rapidly,  reaction  quickly  commenc- 
ing and  soon  becoming  completely  established ;  sometimes  they  persist 
for  hours,  reaction  proving  both  late  and  gradual ;  not  un  frequently 
reaction  fails,  sinking  is  again  progressive,  the  syncope  is  complete,  and 
life  becomes  extinct. 

Reaction — a  more  or  less  gradual  return  towards  health — is  usually 
preceded  by  a  distinct  rigor,  and  very  often  by  full  vomiting.  The 
influence  of  the  nervous  system  is  restored,  and  the  sanguiferous  propor- 
tionally rallies.    Sensation,  motion,  intelligence,  gradually  return.  The 
patient  becomes  conscious  of  his  state,  and  inclines  to  inquire  into  it; 
his  manner  grows  less  wild  and  agitated,  his  eye  is  steady  and  expressive, 
his  countenance  is  less  anxious,  his  features  are  more  full  and  composed ; 
secretion  again  becomes  normal ;  the  heart  beats  with  gradually  increas- 
ing power  and  regularity ;  the  pulse  •  becomes  stronger  and  equable,  and 
is  felt  distinctly  in  the  extremities ;  heat  comes  back  to  the  surface,  and  i 
this  parts  with  its  pale  anserine  appearance.    The  patient  recovers  him-  • 
self,  in  short ;  sits  up  ;  and  once  more  is  an  intelligent  member  of  the  ! 
world  around  him.    This  may  be  the  result  of  Nature's  eifort,  alone  and  1 
unaided ;  or  our  art  may  assist  in  its  induction. 

Whether  its  commencement  be  spontaneous  or  not,  its  progress  t 
should  always  be  watched  most  carefully.     The  action  may  advance  • 
favourably  to  completion,  and  proceed  no  further  than  attainment  to  the  ; 
even  balance  of  health ;  little  or  no  extrinsic  aid  being  required,  either  • 
then  or  subsequently.    Or  it  may  overstep  the  bounds  of  health,  and  1 
pass  into  disease  ;  producing  either  irritative  or  inflammatory  fever,  ac-  - 
cording  as  the  excess  is  of  a  sthenic  or  asthenic  character.    Or  the  salu-  - 
tary  effort  may  be  imperfect  from  the  first,  and  asthenic  throughout;  ; 
partial  restoration  of  pulse,  consciousness,  and  general  warmth,  being 
quickly  followed  by  relapse ;  a  febrile  accession  occurs,  but  is  of  the 
typhoid  character,  tending  to  renewed  prostration,  collapse,  and  death. 
Again,  in  the  case  of  lesion  of  certain  internal  organs,  as  the  brain,  pre- 
mature occurrence  of  simple  reaction  may  prove  calamitous  by  escape  of 
blood  from  the  injured  part — unfavourable  to  persistence  or  resumption 
of  healthy  function.    Even  from  an  ordinary  wound,  the  progress  of  re- 
action must  be  regarded ;  otherwise  an  inconvenient  hemorrhage  may 
ensue. 

But  the  shock  of  injury  may  be  considered  practically  as  of  two 
kinds — mental  and  corporeal.  In  the  former,  the  patient — to  use  an 
ordinary  phrase — is  more  frightened  than  hurt.  The  wound  in  reaUty  is 
but  sUght,  yet  the  attendant  shock  is  great ;  it  is  however  transient.  Its 
origin  was  mental ;  alarm,  being  great  and  sudden,  exercised  a  most 
powerfully  depressing  influence  on  the  brain  and  general  nervous  system, 
which  again  lowered  the  circulation,  and  the  combined  result  may  have 
been  a  near  approach  to  sjmcope.  But  so  soon  as  the  mind  has  been 
reassured — the  injury  having  been  seen  and  felt  to  be  in  truth  trivial — 
depression  passes  away,  and  by  reaction  the  balance  of  health  is  soon 
re-established.  The  practical  importance  of  distinguishing  between  this 
and  the  more  real  shock  may  be  thus  illustrated. — Suppose  a  patient 
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about  to  undergo  an  operation,  on  account  of  mechanical  injury  done  to 
a  comparatively  unimportant  part,  and  plainly  labouring  under  depres- 
sion of  the  general  vital  powers — shivering,  pale,  cold,  breathing  rapidly, 
with  an  alarmed  expression,  and  almost  pulseless.  If  this  state  is  but  of 
mental  origin,  the  preparations  for  operation  may  be  continued  ;  a  few- 
words  of  kindness  and  comfort,  Avith  perhaps  a  mouthful  of  wine  and 
water,  will  probably  suffice  to  establish  almost  instant  reaction.  "Whereas, 
if  the  cause  be  altogether  unconnected  with  mental  impression,  the 
patient  may  be  at  once  removed  from  the  operating  table  to  bed ;  inas- 
much as  some  considerable  time  must  necessarily  elapse,  ere  the  system 
can  have  recovered  itself  so  far  as  to  possess  a  tolerance  of  operation. 
The  one  form  of  shock  is  in  its  nature  very  transient,  the  other  is  to  a 
greater  or  less  extent  enduring. 

There  are  many  cases  in  which  both  forms  of  shock  are  more  or  less 
combined ;  as  can  be  readily  imagined.  For  example,  a  man  may  be 
mortally  wounded  by  an  unexpected  and  unseen  foe ;  the  shock  of  the 
injury  will  be  great,  although  entirely  corporeal  in  its  origin.  A  second 
may  receive  only  a  scratch,  while  he  expected  nothing  but  instant  death  ; 
the  shock  will  probably  be  serious,  and  may  indeed  amount  to  actual 
syncope  ;  yet  it  is  purely  mental.  A  third  may  sustain  a  serions  injury, 
from  an  assailant  both  seen  and  feared ;  and  the  shock  will  be  intense  ; 
mental  and  corporeal  impression  both  contributing  towards  the  lowering 
result.  In  such  cases  as  the  last,  it  is  practically  useful  to  ascertain  if 
possible — by  inquiry  into  the  history  of  the  accident,  and  as  to  the 
natural  temperament  of  the  patient,  as  well  as  by  carefully  noting  the 
existing  symptoms — in  what  proportions  the  combination  has  probably 
occurred. 

Treatment  of  Shock. — In  the  mental  form,  as  already  stated,  reassur- 
ance and  a  little  time  are  sufficient  to  recover  the  patient ;  the  applica- 
tion of  heat,  with  some  cordial  internally,  hastening  the  event,  if  necessary. 
In  the  corporeal,  two  errors — in  their  nature  very  much  opposed — 
requhe  to  be  guarded  against ;  premature  bleeding,  and  premature  stimu- 
lation. A  patient  having  received  a  fall,  is  probably  found  unconscious 
and  incapable  of  motion  ;  and  the  unwary  practitioner  may  mistake  such 
a  state  for  the  coma  induced  by  extravasation.  A  vision  of  apoplexy, 
with  its  wonted  remedy  of  venesection,  passes  on  the  instant  through  his 
mind  ;  his  lancet,  as  it  were  mechanically,  leaves  its  case,  and  reaches  a 
vem  m  the  bend  of  the  arm,  or  the  jugular  vein,  or  the  temporal  artery. 
■No  blood  may  follow  the  incision  ;  and  it  is  well ;  for  loss  of  blood — a 
most  powerful  agent  of  depression— is  not  likely  to  prove  beneficial  when 
depression  is  already  great  and  dangerous.  By  and  bye,  reaction  begins 
to  be  established ;  the  pulse  may  be  felt  and  counted,  the  skin  becomes 
warm,  and  signs  of  returning  consciousness  appear  ;  at  this  stage,  bleed- 
ing IS  not  unfrequently  practised ;  and  still  it  is  premature.  Nature 
now  however,  is  in  a  state  of  self-defence  ;  and  but  little  of  the  precious 
nuia  escapes  ere  syncope  again  occurs,  arresting  the  flow— a  protest  and 
a  saieguard  against  the  malapraxis.    The  time  for  bleeding  is  neither 

esfp-hV  r?'"'''''         "^""""^        ^'^^^y  progress ;  but  after  it  has  been 
aonshecl,  and  when  it  threatens  to  advance  to  an  inflammatory  excess, 
gain,  let  us  suppose  that  the  case  is  not  one  of  simple  concussion, 
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but  that  lesion  of  the  cerebral  structure  lias  occurred.    Perhaps  the. 
shock — for  at  first  the  symptoms  may  be  those  of  concussion  only — is  of 
long  continuance  ;  hours  may  elapse,  and  yet  the  circulation  is  weak,  and 
almost  limited  to  the  trunk.    This  is  fortunate;  for,  during  such  a' con-  ■ 
dition,  hemorrhage  is  not  likely  to  take  place  from  the  injured  texture  •  ; 
and  time  is  afforded  for  the  completion  of  that  beautiful  process,  to  be  ' 
afterwards  described,  by  which  Nature  prevents  loss  of  blood  in  many  • 
cases  of  injured  vessels.    Then,  when  reaction  does  occur,  and  activity  • 
of  circulation  is  restored  to  the  brain,  bringing  with  it  return  of  function, 
no  open  vessels  permit  sanguineous  extravasation  ;  and  coma  by  com- 
pression has  been  happily  prevented.    This  is  a  felicitous  adaptation  of 
circumstances  to  the  attainment  of  an  important  and  salutary  event ;  and  I 
let  the  sui'geon  look  on  in  passive  admiration.    But,  not  unfrequently,  he  ! 
tires  of  waiting  on  Nature,  and  administers  stimuH  at  an  early  period  I 
to  bring  about  reaction ;  unfortunately  he  is  successful  in  his  short-  ■ 
sighted  aim  ;  circulation  is  restored  to  the  torn  part,  while  its  vessfl 
are  yet  open  ;  concussion  is  converted  into  compression  ;  and  danger  ii . 
life  is  increased  tenfold.    Under  such  circumstances — and  they  are  of 
common  occurrence — early  recourse  to  stimuli  is  strongly  reprehensible. 
The  practice  must  prove  in  all  such  cases  prejudicial ;  and  in  not  a  few 
it  will  be  certainly  fatal. 

In  the  treatment  of  the  shock  of  injury,  then — and  more  especiall^- 
when  the  head  is  the  part  injured — early  bleeding  and  immature  stimu- 
lation  are  both  to  be  avoided.    The  injured  part  receives  the  mechanical 
adjustment  that  is  necessary  ;  and  the  patient  is  laid  in  bed,  or  elsewherf 
as  comfortably  as  possible  ;  with  the  head  (unless  it  be  the  seat  of  injur}  / 
in  the  first  instance  rather  low,  so  as  to  favour  return  of  arterial  circulation 
there.    The  event  is  then  carefully  watched.    Eeaction  may  soon  occur, 
without  further  aid  from  us,  and  may  require  even  active  means  for  its 
moderation.    When  it  is  tardy,  and  there  seems  to  exist  no  reason  why 
its  retardation  should  be  desirable,  friction  and  heat  are  to  be  applied  to 
the  general  surface  ;  and  should  these  fail,  stimuli  are  then  cautiously 
administered  by  the  mouth— if  the  patient  is  able  to  swallow  ;  beginning 
with  simple  fluids,  such  as  hot  tea  or  soup,  and  gradually  ascending  in 
the  scale,  if  need  be,  to  brandy  and  ammonia.    The  exhibition  of  these 
requires  great  care,  when  insensibility  is  complete ;  otherwise  they  may 
get  into  the  air  passages  instead  of  into  the  gullet,  and  suffocate  the 
patient.     In  many  cases,  indeed,  we  must  trust  to  other  means  ;  such  as 
stimulating  enemata  of  turpentine  or  brandy  ;  galvanism  ;  or  the  appU- 
cation  of  powerful  stimuli — as  sinapisms,  hot  irons,  blisters,  strong 
ammonia — to  the  surface,  with  the  double  object  of  rousing  the  spinal 
system  by  reflex  action,  and  courting  sanguineous  circulation  towards 
the  part  irritated.    But  in  the  use  of  such  remedies,  again,  it  is  to  be 
remembered  that  sensation  is  for  the  time  in  abeyance  ;  and  unless  we — 
as  it  were — feel  for  the  patient,  the  applications  are  apt  to  be  unneces- 
sarily severe  ;  proving  very  troublesome,  and  perhaps  even  dangerous,  m 
their  results,  after  reaction  has  been  established — as  by  ulceration, 
sloughing,  or  extension  of  superficial  inflammatory  disease.    The  am- 
monia, for  example,  of  a  smelling  bottle  has  often  been  carelessly  thrown 
into  the  nostrils,  producing  sad  distui-bance  there.    Duiiug  syncope,  the 
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patient  is  unaware  of  this  fresh  injury  ;  but,  very  soon  after  reaction, 
the  effects  of  the  overdone  remedy  may  hirgely  predominate  over  those 
of  the  original  accident.  Lives  have  actually  been  lost  by  nasal  disease, 
so  induced,  having  extended  to  the  cranial  contents. 

The  internal  use  of  stimuli  must  also  be  conducted  with  extreme 
caution,  as  to  their  legitimate  effects ;  being  desisted  from  so  soon  as 
circulation  is  restored  satisfactorily ;  otherwise,  danger  by  excessive 
reaction  can  scarcely  be  escaped.  If  inflammatory  fever  set  in,  along 
mth  local  inflammatory  change  in  the  injured  part,  not  only  are  all 
stimidi  scrupulously  witlilield,  but  antiphlogistics  are  administered  as 
circumstances  may  demand.  If,  on  the  other  hand,  irritative  fever  be 
the  result,  opium  or  other  narcotics,  in  guarded  doses,  are  indicated. 
And  it  is  to  be  borne  in  mind  that  Avhen  the  shock  has  been  severe  and 
protracted — more  especially  when  it  has  occurred  in  a  frame  previously 
■weak — the  sthenic  period  of  reaction  is  apt  to  be  but  short ;  the  tendency 
is  to  gangrene  locally,  with  typhous  seizure  of  the  system ;  and  in  such 
cases  the  more  powerful  antiphlogistics  must  be  employed  sparingly,  if 
at  all.  Wlien  the  injury  has  been  attended  with  great  loss  of  blood, 
reaction  is  seldom  or  never  of  the  sthenic  form,  but  of  the  purely  nervous 
kind ;  and  for  the  assuaging  of  this,  a  full  opiate  is  most  effectual. 

Vomiting  usually  disappears  before  ordinary  restoratives,  along  with 
the  other  symptoms  of  shock.  Should  it  prove  troublesome — as  it  some- 
times does,  with  hiccup — it  may  be  directly  treated  by  a  sinapism  to  the 
epigastric  region,  with  small  doses  of  the  spiritus  ammonise  aromaticus. 
Naphtha,  creasote,  prussic  acid,  and  ice  are  also  useful.  And  an  enema 
or  suppository  of  morphia,  sufficient  to  induce  somnolence,  will  frequently 
succeed  in  checking  this  exhausting  symptom. 

Thus,  the  dangers  of  shock  after  injury  are,  1.  Continued  depression, 
sinking,  and  death ;  to  be  met  by  restoratives  ;  abstaining  from  blood- 
letting, and  other  sedatives,  during  the  early  period  of  nervous  commo- 
tion. 2.  Immature  and  excessive  reaction,  of  a  sthenic  and  vascular 
character ;  to  be  met  by  blood-letting  or  other  antiphlogistics  ;  the  use 
of  restoratives  being  of  course  refrained  from.  3.  Excessive  reaction, 
probably  remote,  of  a  nervous  type ;  to  be  met  by  opiates  and  other 
calmatives,  cautiously  administered.  4.  Asphyxia,  or  other  disaster,  by 
the  use  of  stimuli  and  restoratives  ;  to  be  avoided  by  care,  prudence, 
discretion,  and  coolnes.s,  on  the  part  of  the  practitionei-. 
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CHAPTEE  XX. 


OF  WOUNDS. 

The  term  Wound  need  not  "be  defined.  It  is  used  in  surgery  in  its 
ordinary  accejDtation.  Many  such  injuries  are  the  result  of  accident; 
others,  of  design.  They  vary  in  extent  and  importance ;  from  a  mere 
scratch,  to  amputation  of  the  hip-joint,  or  a  gunshot  laceration  wliich 
may  tear  away  the  half  of  the  thorax.  But,  indeed,  all  are  important; 
and  the  least  should  never  be  regarded  either  as  trivial,  or  as  matters 
connected  with  a  j^art  alone.  Those  apparently  most  simple  may  involve, 
ultimately,  much  suffering  and  danger.  Hemorrhage,  erysipelas,  gangrene, 
hectic,  pyaemia,  tetanus  may  occur ;  bringing  life  and  limb  into  the  most 
imminent  peril 

Woiinds  are  of  different  kinds ;  and,  classifying  them,  we  speak  of 
Incised,  Subcutaneous,  Contused,  Lacerated,  Punctured,  Poisoned,  and  : 
Gunshot  wounds.    In  examining  and  describing  wounds  for  forensic  ( 
purposes,  the  site,  direction,  and  characters  of  the-  wound  should  be 
carefully  noted,  more  especially  its  relation  to  neighbouring  fixed  points . 
and  to  deeper-seated  parts  of  importance.    When  the  wound  has  beeni 
inflicted  through  the  clothes,  the  correspondence  of  the  aperture  in  themi 
with  the  solution  of  continuity  of  the  surface  should  be  noticed.    The  < 
instrument  with  which  the  wound  is  supposed  to  have  been  inflicted < 
should  be  compared  with  the  wound  itself,  and  any  stains  upon  it  should  i: 
be  carefully  examined,  for  the  purpose  of  determining  whether  composedt 
of  rust,  or  due  to  the  presence  of  blood.    The  same  careful  investigations 
should  be  made  of  stains  tipon  the  clothes,  and  the  mere  fact  of  its  being» 
blood  should  not  alone  be  decided  ;  but,  so  far  as  is  reliable,  the  questionn 
of  its  being  human  blood  should  be  carefully  considered.    The  best  te^fll 
for  blood  are,  1st,  Microscopic  examination  of  a  portion  of  the  suspect^H 
staiai,  which  has  been  allowed  to  soak  upon  a  slip  of  glass  in  a  sm^^ 
quantity  of  glycerine,  for  the  discovery  of  corpuscles  ;  2d,  The  chemico- 
micrological  detection  of  crystals  of  ha3mine.* 

I.  Incised  Wounds. 

These  are  inflicted  by  a  sharp-edged,  cutting  instrument.  Tlicy  arc 
the  most  simple  and  favourable  kind  of  injury ;  being  the  most  capable 
of  speedy  union  by  adhesion,  and  consequently  least  liable  to  inflamiuatory 
or  other  accidents.  Their  surface  is  greater  than  their  depth  ;  and  they 
are  free  from  laceration  and  contusion.  Their  most  prominent  symptom, 
and  greatest  danger,  is  hemorrhage,  especially  ai-terial. 

In  the  treatment,  our  first  care  is  to  arrest  the  hemorrli  ago.  Oin 
*  Fide  Vircliow's  Cellular  Patliology,  iTanslatcd  by  Chance,  ji.  146. 
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secoiul  is  to  remove  foreign  matter  Avhich  may  bo  iirosont.  Tho  third  is 
to  arniuge  and  superintend  the  Avound  ;  so  as  to  favour  the  mode  of  union 
whicli,  imiler  tho  particuLir  circumstances  of  the  case,  we  consider  most 
desirahlo. 

The  treatment  of  wounds  lias  boon  greatly  simplified,  and  improved, 
of  late  yeai-s.  In  the  beginning  of  the  seventeenth  century,  Cajsar 
Magatus,  an  Italian  surgeon,  exerted  himself  in  this  way ;  and,  about  a 
century  later,  Eoccacini  warmly  supported  the  practice  of  his  countryman, 
especially  forbidding  all  greasy  or  oily  applications.  But  neither  of  these 
surgeons  seem  to  have  had  many  followers.  And  it  was  not  until  the 
middle  of  the  eighteenth  century,  that  our  own  Percival  Pott — abolishing 
the  maxim,  "  Dolor  medicina  doloris  explaining  Nature's  powers  and 
mode  of  healing  j  adapting  surgical  treatment  so  as  to  assist  these ;  dis- 
carding the  painful  and  unnatural  practices  opposed  to  them,  howsoever 
dignified  and  guarded  by  the  cloak  of  antiquity ;  and  so  establishing  a 
system  at  once  more  rational  and  less  severe — achieved  a  most  important 
reform  in  the  practice  of  his  profession.  His  immediate  successor,  the 
great  John  Hunter,  by  his  valuable  expositions  of  the  natural  processes 
in  both  health  and  disease,  and  more  particularly  of  the  doctrine  of 
adhesion,  confirmed  the  practical  reforms  of  Pott,  and  stimulated  the 
profession  to  cultivate  and  extend  them.  The  gradual  result  has  been, 
that,  amongst  other  important  improvements  in  surgery,  the  treatment  of 
wounds  has  now  become  as  efficient  as  it  is  simple  and  humane. 

Simplicity,  however — which  may  usually  be  considered  an  index  of 
the  degree  of  perfection,  in  almost  all  surgical  proceedings — is  of  but 
recent  date.  Not  very  long  ago,  the  dressings  of  wounds,  though  stripped 
of  pain  and  cruelty,  were  unnecessarily  numerous  and  complex,  and  like- 
wise but  ill  calculated  to  forward  the  object  for  which  they  were  em- 
ployed. A  routine  system  had  been  so  long  followed,  that  practitioners 
seemed  never  to  dream  of  another.  All  wounds  "were  put  together 
without  delay  ;  and  their  edges,  having  been  squeezed  into  apposition, 
were  retained  so  by  various  means,  such  as  sutures,  plasters,  compresses, 
and  bandages.  They  were  carefully  covered  up,  and  concealed  from 
view,  for  a  certain  number  of  days.  Then,  the  envelopes  of  cotton  and 
of  flannel,  the  compress  cloths,  the  pledgets  of  healing  ointment,  and 
plasters  were  taken  away ;  loaded  with  putrid  exhalations,  and  with  a 
profusion  of  bloody,  ill-digested,  fojtid  matter.  A  basin  was  forthwith 
held  under  the  injured  part,  and  the  exposed  and  tender  surface,  having 
been  deluged  with  water  from  a  sponge,  was  well  squeezed  and  wiped. 
Then  came  a  re-application  of  retentive  bandage,  of  the  plaster,  of  the 
grease  mixed  Avith  drying  powder,  all  surmounted  by  some  absorbent 
stuff,  as^  charpie  or  tow,  to  soak  up  the  discharge.  This  was  not  unac- 
companied with  pain— often  more  complained  of  than  that  of  the  original 
"ijury  or  operation.  The  process  was  repeated  day  after  day.  The 
patient  was  kept  in  a  state  of  constant  excitement  j  and  often,  worn  out 
hy  suffering,  discharge,  and  hectic  fever,  he  fell  a  victim  to  the  practice, 
ihe  system  was  a  bad  one— the  applications  filthy  and  abominable— 

ne  whole  proceedings  outraged  Nature  and  common  sense.  Tho  wound 
was,  a.s  It  were,  put  into  a  forcing  bed  ;  excited  action,  beyond  what  was 

.Tiired,  was  humed  on,  and  the  consequence  was  that  speedy  union 


468 


TREATMENT  OF  INCISED  WOUNDS. 


seldom,  if  ever,  could  or  did  take  place.  On  the  contrary,  a  suppuratinr/ 
surface  was  formed,  with  profuse  discharge ;  and  a  very  tedious  cui'e  if 
any,  was  obtained."* 

Treatment  for  immediate  union  and  healing  hy  adhesion. — Hemor- 
rhage having  been  stanched  —  and  the  wound  cleansed,  gently  and 
carefully,  from  foreign  matter,  if  need  be — coaptation  is  to  be  thought 
of.    And  a  question  immediately  arises,  as  to  when  and  how  that  is  to 
be  accomplished.    Formerly,  as  has  been  already  stated,  it  was  tlie 
practice  to  make  the  coaptation  both  immediate  and  complete  ;  but,  now, 
temporary  delay  and  incompleteness  are  often  deemed  expedient.    If  the 
external  wound  be  put  together  while  oozing  of  blood  continues,  even 
though  slightly,  and  more  particularly  if  it  be  covered  up  by  lint  and 
bandaging,  adhesion  cannot  but  be  thwarted.    For,  supposing  that  the  ■ 
bandaging  fails  instantly  to  arrest  the  oozing — as  is  most  likely — the 
blood,  unable  to  escape,  accumulates  in  a  coagulum,  which  occupies  the 
cavity  of  the  wound ;  separating  the  cut  surfaces  to  a  greater  or  less 
extent ;  and  enacting  the  part  of  a  foreign  substance,  as  effectually  as 
would  lint,  or  charpie.    Besides,  the  coagulum  resembles  a  hot  sponge, 
in  contact  with  the  cut  vessels ;  and  as  the  collateral  circulation  becomes ; 
more  and  more  fully  developed,  in  consequence  of  deligation  of  the  prin- 
cipal arterial  trunks,  hemorrhage  is  most  plainly  favoured,  from  vessels : 
which  otherwise  would  have  been  permanently  closed  by  natural  hemo- 
statics.   Complete  undoing  of  the  coaptating  means,  exposure  of  the* 
wound  throughout  its  whole  extent,  removal  of  the  interposed  coagulum.,  i 
arrest  of  the  hemorrhage,  and  subsequent  reapplication  of  the  dressing,: 
become  necessary ;  proceedings  not  only  very  painful  to  the  patient  and( 
irksome  to  the  practitioner,  but  also  most  opposed  to  the  occurrence  of) 
adhesion ;  for  a  part,  so  stimulated  by  fresh  manipulation  and  injury,,- 
can  scarcely  escape  inflammatory  accession.    And  even  should  bleeding/^ 
not  occur  to  such  extent  as  to  demand  re-opening  of  the  wound  for  itsu 
arrest,  still  the  mere  lodgment  of  a  coagulum  forces  on  the  inflammatoi 
process,  and  suppuration  becomes  established.    Seeking  adhesion,  it 
our  object  to  have  no  accumulation  of  clotted  blood  between  the  cut  sur-d 
faces ;  to  have  no  necessity  arising,  by  hemorrhage,  for  re-opening  the 
wound  ;  and  to  avoid  all  exciting  causes  of  the  higher  inflammatOT 
grades.     These  indications  are  fulfilled  by  delaying  all  attempts 
closure,  for  some  little  time,  in  wounds  of  moderate  extent ;  and 
those  of  large  dimensions,  as  after  amputation,  making  the  immediat 
approximation  only  incomplete.     The  oozing  thus  escapes  externally:^ 
without  accumulating  within  ;  means  are  in  operation  to  arrest  it 
namely,  the  application  of  styptic  influence  by  atmospheric  exposure, 
by  cold  irrigation  ;  and  should  a  vessel  prove  troublesome,  it  can  still 
secured,  with  comparatively  little  trouble  or  pain.    Tn  a  large  wounfl 
one  or  two  stitches  are  applied  ;  to  prevent  exposure  of  the  whole  ral 
surface,  and  to  facilitate  subsequent  approximation.    The  minor  woim(f 
are  untouched  by  needle,  strap,  or  bandage.    They  are  loosely  cover 
with  a  thin  portion  of  lint,  wet  in  cold  water ;  and,  by  its  means,  appl 
cation  of  cold  is  made  continuously,  either  by  alternations  of  such  piece 
of  wetted  lint,  or  by  irrigation — as  thus  :  Suspending  a  bottle  of  col| 

*  liistoii's  Practical  Surgery,  p.  31. 
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water  in  a  suitable  position  as  regards  the  part,  and  "  placing  in  it  a  few- 
threads  of  lamp  cotton,  one  extremity  of  which  should  reach  to  the  bot- 
tom of  the  bottle,  the  other  hang  out  at  its  mouth."  In  this  way  a 
species  of  syphon  is  obtained,  with  a  constant  dropping  on  the  lint  which 
invests  the  part.  In  warm  weather,  or  in  hot  climates,  ice  may  be 
advantageously  substituted  for  water ;  a  large  fragment  suspended  in  a 
canvas  bag  over  the  stump  or  wounded  part,  and  the  droppings  allowed 
to  run  over  the  surface,  will  in  such  circumstances  prove  grateful  to 
both  part  and  patient.  By  such  treatment,  not  only  is  oozing  more 
speedily  arrested,  and  the  formation  of  an  interposed  coagulum  pre- 
vented ;  but,  also,  nervous  and  vascular  excitement  are  repressed ;  conse- 
quently, a  rise  towards  inflammatory  excess  is  opposed ;  and  the  minor 
grade  of  the  process,  favourable  to  adhesion,  is  secured.  Besides,  the 
collateral  circulation,  tending  to  re- open  the  smaller  arterial  orifices,  is 
moderated  ;  and  recurrence  of  bleeding  is  rendered  improbable. 

After  a  time — in  some  cases  a  few  minutes  only  suffice — all  oozing 
ceases,  and  the  cut  surfaces  become  of  a  glazed  appearance.  Then  is  the 
fiivourable  opportunity  for  efi'ecting  complete  coaptation  ;  without  any 
foreign  substance  interposed  between  the  cut  surfaces,  and  with  the 
plastic  material  of  reunion  already  in  process  of  formation.  By  longer 
delay,  we  should  probably  incur  the  risk  of  undue  stimulus,  from  atmos- 
pheric exposure. 

If  it  be  objected,  that  when  some  considerable  time  elapses  between 
the  infliction  of  the  wound  and  its  final  dressing,  fresh  and  unnecessary 
pain  is  occasioned — such  objection  may  be  sufficiently  met  by  the  em- 
ployment of  anaesthesia. 

And  now  the  question  arises — What  is  the  preferable  mode  of  effect- 
ing accurate  apposition  of  the  wound  1    It  is  not  the  insertion  of  numer- 
ous, dragging  stitches  ;  the  application  of  much  impervious  and  irritating 
plaster  ;  nor  the  pressure  and  heat  of  pledgets,  compresses,  and  bandage. 
The  object  is  not  to  pull,  press,  heat,  hide,  and  irritate  the  parts ;  but  simply 
to  retain  them  in  close  yet  easy  contact.    The  preferable  agents  of  coapta- 
tion are,  position,  and  plaster ;  and,  in  many  wounds,  these  alone  are 
quite  sufficient.    But,  in  others,  where  there  is  loss  of  substance — or 
when,  from  any  other  cause,  approximation  is  not  easily  effected — 
sutures  are  indispensable ;  otherwise  the  wound  would  gape,  and  could 
not  adhere.    Sutures  are  of  different  kinds.    Those  most  commonly 
employed  are  termed  Interrupted.    Till  of  late  the  needle  was  armed 
with  thread  or  silk.    Now  these  are  superseded  by  silver  or  iron  wire — 
fine  and  ductile — quite  as  easy  of  application,  and  much  less  irritant  by 
their  lodgment  in  the  part*    The  needle  so  armed  is  passed  through 
the  margins  of  the  wound,  so  as  to  include  the  whole  thickness  of  skin 
and  a  portion  of  areolar  tissue  ;  entering  and  emerging  some  little  way 
from  the  margin  of  the  line  of  incision.    The  wire  is  secured  by  a 
double  knot  or  twist ;  with  sufficient  tightness  to  make  approximation 
complete  at  that  point,  yet  not  so  tightly  as  to  pucker  the  wound,  or 
bruise  the  included  textures.    These  sutures  are  to  be  as  few  in  number 
as  possible  ;  and,  in  all  cases,  their  use  is  temporary.    By  some,  it  is 

For  this  great  practical  improvement  in  surgery  we  are  indebted  to  Dr.  Sims  of 
J^iiW  York. 
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true,  sutures  are  still  wholly  trusted  to  for  coaptation.  But  it  ouglit  to 
be  remembered,  tliat  the  stitching  is  of  living  flesh,  and  not  of 
an  inanimate  garment ;  that  each  suture  is  a  fresh 
stimulus,  prone  to  excite  inflammatory  excess  ;  and 
tliat  if  such  stimuli  be  numerous  and  permanent, 
in  a  short  space  of  wound,  that  evil  is  all  but  inevi- 
table. The  living  structure  does  not  fail  to  resent 
the  injury  to  some  degree,  and  resists  the  lodgment 
of  foreign  matter  even  though  metallic.  And,  further, 
suppuration  of  the  wound  itself,  with  delay  of  cure, 
does  not  constitute  the  sole  hazard ;  erysipelas,  or 
diffuse  subcutaneous  suppuration,  may  ensue  ;  requir- 
ing active  and  severe  treatment,  and,  even  with  that, 
perilling  existence. 

M.  Vidal,  in  slight  wounds,  introduced  the  use 
of  small  spring  forceps  {Serves  fines),  about  an  inch 
and  a  half  long,  which  are  provided  with 
three  teeth-like  hooks  at  their  extremities. 
They  take  a  firm  hold  of  the  skin,  without 
transfixing  it,  and  are  said  to  cause  little  or 
no  uneasiness.  Retained  for  eight  or  ten 
hours,  the  wound  may  have  by  that  time 
adhered  with  suflicient  firmness,  to  render 
all  extrinsic  retentive  means  unnecessary. 

As  already  stated,  position  and  plaster 
are  the  preferable  agents  of  apposition. 
The  part  is  placed,  comfortably  yet  se- 
curely, so  as  to  relax  those  muscles  whose 
fibres,  on  the  stretch,  would  naturally  im- 
pede the  object  in  view.  The  surrounding  skin  having  been  gently  free 
from  hair  and  moisture,  the  edges  of  the  wound  are  carefully  and  gradu-. 
ally  opposed  accurately  to  each  other,  by  the  hands  of  an  assistant ;  who 
retains  them  so,  while  the  surgeon  appUes  strips  of  adhesive  plaster  ovei; 
the  hue  of  Avound.  The  preferable  kind  of  j^laster  is  that  brought  int 
use  by  Mr.  Listen  ;  consisting  of  a  strong  solution  of  isinglass  in  spiriti 
spread  evenly  upon  oiled  silk,  or  upon  fine  animal  membrane,  or  upo^ 
silk  gaxize.  The  gauze  is  probably  the  best ;  first  made  waterproof  by } 
coating  of  boiled  oil,  and  then  laid  over  with  layers  of  the  dissolve 
isinglass.  The  advantages  of  this  kind  of  plaster  ai'e,  that  it  does  no: 
irritate,  while  yet  it  adheres  with  much  tenacity ;  not  tending  ti 
encourage  erysipelas,  or  inflammatory  excess  of  any  kind ;  and  entai' 
no  trouble  to  the  surgeon,  pain  to  the  patient,  or  injury  to  the  part, 
frequent  renewal.  Often  the  first  application  remains  firm  througho 
the  whole  period  of  cure.  Another  obvious  and  important  advantage 
that  the  plaster,  being  translucent,  permits  a  surveillance  of  the  who 
track  of  wound ;  as  complete  as  if  no  dressing  Avhatever  had  been 
ployed.  The  sli^s  should  be  long ;  in  order  that,  enacting  the  part  of 
Fig.  199.  Suture  needle  ;  with  improved  iioiut,  a.  h,  Needle  in  fixed  handl 
useful  ill  tying  erectile  and  other  tumours. 

Fig.  200.  The  common  interrupted  sutiu'e.    The  knots  not  tightened.. 
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baiulago,  tlicy  may  support  tlio  whole  wound,  and  prevent  falling  away 
of  the  cut  surfoces  in  the  deep  as  well  as  in  the  superlicial  portion ;  this 
being  most  especially  necessary  in  large  flap  wounds,  as  after  amputa- 
tion. And  this  indication  may  be  further  fulfilled,  while  at  the  same 
time  the  main  straps  are  rendered  more  secure,  by  one  or  two  slips 
being  placed  round  the  limb,  so  as  to  overlap  the  extremities  of  the 
former.  Interstices  should  be  left  between  each  of  these  j  in  order  to 
permit  free  escape  of  the  slight  serous  discharge,  which  oozes  out  during 
the  process  of  adliesion.  And,  if  sutures  have  been  employed,  these  are 
left  uncovered  also ;  in  order  to  facilitate  their  subsequent  removal. 
"When,  after  some  hours,  the  plaster  has  become  consolidated,  the  sutures 
may  in  some  cases  be  dispensed  with ;  in  whole,  or  in  part.  If  there 
have  been  a  laxity  of  integument,  with  facility  of  apposition,  they  may 
be  all  gently  rejnoved  by  section  and  withdrawal  of  each  noose ;  but  if 
there  have  been,  and  still  is,  some  straining  on  the  part,  removal  of  the 
sutures  should  as  yet  be  but  partial,  or  altogether  deferred.  It  being  at 
all  times  borne  in  mind,  however,  that  the  sooner  they  are  taken  away — 
without  displacement  of  the  wound — the  more  likely  is  adhesion. 

When  the  process  advances  favourably  under  this  treatment — as  it 
will  do  in  the  majority  of  cases  in  which  it  can  reasonably  be  expected — 
no  other  applications  are  required.  All  that  is  necessary  has  already 
been  done ;  the  wound  is  approximated,  and  retained  so,  under  favour- 
able circumstances  ;  and  further  covering  of  it  would  only  tend  to  thwart 
the  occurrence  which  it  is  our  wish  to  promote.  All  pledgets,  cloths, 
and  bandages,  are  therefore  not  to  be  thought  of.  It  is  sufficient  to  wipe 
away,  as  often  as  is  necessary,  the  fluid  which  may  exude  from  the 
dependent  part  of  the  wound.  Thus,  attention  to  cleanliness  becomes 
the  principal  duty  of  the  dresser  in  the  after  part  of  the  cure ;  and,  to 
facihtate  the  performance  of  this  duty,  the  wounded  part  when  extensive, 
as  after  amputation,  is  placed  on  a  pillow  covered  with  a  sufficient  portion 
of  oiled  cloth,  from  which  the  secretion  that  trickles  down  can  be  wiped 
away  without  any  soiHng  of  the  bed  linen.  It  is  scarcely  necessary  to 
add,  that  there  should  be  no  washing  or  scrubbing,  of  either  the  wound 
or  its  immediate  neighbourhood. 

In  one  class  of  cases,  lint  compresses  with  bandaging  may  be  neces- 
sary at  the  time  of  coaptation ;  namely,  those  in  which  it  is  not  in  our 
power  to  ensure  otherwise  the  accurate  adjustment  of  the  deep  wound — 
as  after  some  amputations  and  dissections  of  tumours.  When  their  work 
IS  done,  however,  in  keeping  the  flaps  together  and  preventing  accumu- 
lation of  blood,  the  sooner  they  are  removed  the  better. 

In  sliglit  and  superficial  wounds,  collodion  is  an  excellent  means  of 
retention ;  applied  either  continuously  over  the  part,  so  as  to  make  one 
unbroken  covering;  or,  what  is  better,  put  on  in  strips  across,  like 
plaster,  by  means  of  a  stroma  of  lint. 

Towards  the  end  of  the  cure  it  often  happens,  in  largo  wounds,  that 
more  or  less  edematous  swelling  takes  places  in  the  edges  and  the  sur- 
rounding parts ;  after  amputation,  for  example,  this  is  by  no  means  an 
unfrequcnt  occurrence.  To  remove  this,  a  plain  bandage  is  necessary ; 
iglitly  and  uniforndy  applied,  so  as  merely  to  support  the  parts ;  favour- 
ing absorption  and  venous  return,  without  occasioning  pressure  or  irrita- 
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tion.  And  this  is  the  only  addition  to  the  simple  treatment  hy  plaster 
that  is  likely  to  become  either  expedient  or  necessary  when  adhesion  is 
the  mode  of  healing. 

So  far  the  manipulations  oi  surgery  are  concerned.  But  the  con- 
stitutional treatment  is  equally  necessary  ;  rest,  quietude,  and  antiphlo- 
gistic regimen.  The  last  indication  is  especially  important ;  and  yet  is 
often  either  disregarded  or  inefficiently  fulfilled.  In  an  approximated 
Avound,  inflammatory  excess  is  the  great  enemy  of  adhesion  ;  and,  uidese 
regimen  be  kept  of  the  most  sparing  kind,  it  can  hardly  be  avoided. 
Immediately  after  infliction  of  the  injury,  the  patient  should  receive  little 
or  nothing  in  the  way  of  sustenance  ;  and  all  hot  or  otherwise  stimulat- 
ing fluids  should  certainly  be  prohibited ;  otherwise,  hemorrhage  by  re- 
action is  favoured.  And,  subsequently,  both  food  and  drink  should  be 
kept  on  the  tridy  antiphlogistic  scale  ;  so  long  as  there  is  a  wish  for 
adhesion,  and  a  probability  of  its  occurrence.  Probably,  if  this  dietetic 
part  of  the  treatment  of  wounds  were  more  carefully  attended  to,  the 
occurrence  of  adhesion  would  be  proportionally  more  frequent. 

At  the  same  time  it  is  to  be  understood,  that  the  principle  may  be 
carried  too  far.  Both  irritation  and  prostration  of  system  must  be 
avoided.  Only  during  the  first  few  days  is  starvation  essential,  while 
adhesion  is  yet  probable.  That  having  been  attained,  a  gradual  tranei-i 
tion  is  made  into  more  generous  regimen.  Or,  adhesion  having  failed,  a 
similar  transition  is  equally  necessary,  after  the  inflammatory  crisis  has 
been  passed  by.  Be  it  remembered  also,  that  after  severe  operations,, 
antiphlogistic  regimen  ought  ahvays  to  be  conducted  with  the  greatest? 
caution ;  for  it  is  probable  that  a  tedious  cure,  by  granulation,  may 
eventually  tax  the  powers  of  the  system  to  the  utmost.  And  further, 
niLUch  must  necessarily  depend  on  the  previous  health  and  habits  of  tha 
patient. 

A  short  time  is  suflficient  for  the  establishment  of  adhesion.  If  it  if*' 
to  occur  at  all,  it  is  certain  within  a  week ;  three  or  four  days  ordinariljl 
suffice.  The  cut  margins  are  consolidated,  the  one  with  the  other ;  th 
line  of  wound  is  dry,  and  invested  by  a  thin  crust.  If  some  of  th 
sutures  have  not  been  previously  removed,  they  should  now  be  take 
away ;  their  occupation  is  gone  ;  their  further  presence  will  but  invi 
suppuration  and  ulceration  in  the  immediate  vicinity  of  each  nooss 
Nature's  invariable  effort  for  the  extrusion  of  the  foreign  substance;  an' 
if  such  inflammatory  excess  spread,  adlaesion  will  be  undone,  and  th 
wound  will  gape  as  at  first. 

"When  wire  sutures,  however,  are  employed,  there  is  neither  the  sam 
degree  of  irritation  created,  nor  the  same  necessity  for  early  removal  o 
the  sutures,  unless  indeed  by  original  closeness  of  application  they  pre 
vent  the  escape  of  fluid  from  the  deeper  part  of  the  wound.  Some 
times  the  Avire  sutures  may  be  allowed  to  remain  throughout  the  whcl 
process  of  union,  even  when  this  has  been  a  slow  process  ;  thus  avoidin 
the  necessity  for  the  application  from  time  to  time  of  jDlasters,  and 
saving  the  patient  much  pain  which  would  otherwise  have  been  incum 
from  daily  dressing.    During  the  period  while  union  of  the  wound,  i 
whole  or  in  part,  by  adhesion  may  reasonably  be  anticipated  to  be  i 
pi'ogress,  tlie  less  movement  of  the  part,  either  by  the  patient  or  by  t' 
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too  anxious  or  meddlesome  surgeon,  the  greater  is  the  probability  of  the 
desired  result. 

Parts  which  have  been  wholly  severed  from  the  body — as  portions 
of  fingers,  of  the  nose,  of  the  eai-s,  etc. — have  been  readjusted  with  suc- 
cess. Under  fiivourable  circumstances,  reapplication  may  be  made  very 
carefully ;  retention  being  secured  by  suture  and  plaster,  and  the  treat- 
ment conducted  for  adhesion.  But  the  part  is  more  likely  to  slough  than 
to  live ;  and,  when  it  does  adhere,  sensation  often  returns  in  a  perverted 
form,  causing  much  uneasiness. 

Treatment  for  Granulation. — If  adhesion  fail,  suppuration  becomes 
established.  The  margins  of  the  wound  swell,  redden,  become  painful, 
and  tend  to  separate  from  each  other ;  while  from  the  chasm  a  more 
or  less  copious  purulent  secretion  is  discharged.  Nothing  can  be  worse 
in  surgery — as  a  general  rule — than  the  retention  of  sutures  which 
constrict  the  parts  or  confine  the  discharge.  The  wound,  by  swelling, 
tends  to  open  ;  but  is  thwarted  by  mechanical  means.  Pus  is  formed, 
often  copiously,  and  should  be  discharged  freely;  but  this,  by  a  mecha- 
nical and  perverse  shutting  of  the  wound's  mouth,  is  prevented.  The 
parts  are  inflamed,  and  it  is  our  object  to  moderate  the  attack — knowing 
well  that  until  that  has  subsided,  the  process  of  healing  cannot  be  begun  ; 
but  the  continued  stimulus  of  the  strained  sutures  maintains  and  aggra- 
vates the  untoward  process.  After  a  time,  the  noose  ulcerates  its  own 
way  out,  and  the  part  is  relieved ;  but,  ere  this,  much  injury — local  and 
constitutional — may  have  been  sustained.  Sometimes,  however,  sutures 
are  retained  for  their  merely  physical  eff'ect ;  though  there  be  no  chance 
of  adhesion,  and  though  the  suppurating  line  of  wound  may  be  struggling 
to  be  free.  In  the  operation  for  reclaiming  simple  fungus  of  the  testicle, 
for  example,  sutures  are  so  used ;  otherwise,  during  the  granulating  pro- 
cess by  which  the  wound  generally  heals,  at  least  in  part,  the  fungus 
would  spring  upwards  and  again  project — retarding  or  even  frustrating 
the  cure.    And  so  there  are  exceptions  to  the  rule. 

^Vhile  all  sutures  which  confine  discharge  in  a  suppurating  wound 
are  in  general  not  only  useless  but  injurious,  and  ought  to  be  removed, 
the  plasters  may  be  allowed  to  remain.  They  yield  a  little,  so  as  to  per- 
mit the  due  amount  of  opening  in  the  wound  ;  yet  still  they  retain  an 
approximating  power,  and  prevent  undue  resilience  of  the  edges.  They 
are  not  only  left  undisturbed,  but,  when  loosened  by  the  discharge,  may 
be  renewed.  The  secretion  is  wiped  up  frequently  ;  but  no  absorbing 
dressing  is  required ;  pledgets,  compresses,  and  bandages,  only  heat  and 
irritate  the  part,  and  determine  suppuration.  If  anything  be  applied, 
light  and  simple  water-dressing  is  enough ;  of  no  greater  extent  than 
IS  sufficient  to  cover  the  line  of  wound.  After  a  time,  this  dressing  is 
medicated  by  some  gentle  stimulant,  as  the  zinc  or  red  lotion ;  and,  if 
need  be,  bandaging  is  employed. 

There  are  many  wounds,  either  altogether  incapable  of  adhesion,  or 
in  which  it  is  not  to  be  expected.  Those,  for  example,  with  loss  of  sub- 
stance, which  cannot  be  approximated;  and  those  which,  from  lodgment 
of  foreign  matter,  or  other  cause,  can  scarcely  fail  to  suppurate.  In  such, 
the  treatment  is  precisely  similar  to  that  recommended  for  abscess,  after 
1UCI31011,  and  in  tlie  management  of  Lhe  simple  suppurating  ulcer.  Here, 
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the  use  of  sutures  is  never  expedient — Avith  sucli  exception  as  has  already 
been  stated ;  it  is  Avorse  than  folly  to  drag  and  retain  parts  in  contact 
which  cannot  adhere,  and  which  must  inflame  and  separate.  Wo 
never  atteuipt  to  make  the  coaptation  complete ;  we  would  not  liavc 
it  so,  were  it  in  our  power.  The  parts  are  simply  replaced,  and  retained, 
as  nearly  as  possible  in  their  natural  situation,  by  careful  attention  to 
position.  In  some  cases,  a  strip  or  two  of  plaster  may  be  useful ;  as 
when  a  flap  is  loose,  and  threatens  to  be  pendulous.  Then  the  watci- 
dressing  is  applied ;  at  first  cold,  to  suppress  ooziug ;  afterwards  tepid, 
to  prove  comfortable  to  the  part,  and  yet  not  to  favour  return  of  bleed- 
ing. As  the  inflammatory  process  sets  -in,  after  some  hours,  it  is  gi'a- 
dually  made  hot,  and  frequently  renewed ;  in  order  to  moderate  the 
process,  relax  the  part,  and  favour  secretion.  As  the  inflammatory  pro- 
cess subsides — usually  in  a  day  or  two — the  temperature  is  diminished, 
until  the  dressing  is  simply  protective  and  detergent ;  to  continue  a  high 
temperature  then,  would  be  to  encourage  the  uutowardly  relaxing  and 
congestive  effects  formerly  spoken  of  Should  the  granulating  sore 
begin  to  evince  symptoms  of  deficient  power,  the  dressing  is  medicated, 
stimulantly,  in  the  ordinary  way. 

Uniform  support  by  bandaging,  when  suitable  to  the  form  of  the 
part,  is  usually  expedient  in  these  cases,  from  a  comparatively  early 
period.  It  must  always,  however,  be  employed  with  caution.  If  pres- 
sure be  had  recoiu?se  to  unnecessarily,  if  it  be  partially  and  unequally 
applied,  if  it  be  of  undue  severity,  or  if  its  use  be  unnecessarily  pro- 
longed, inflammatory  mischief  cannot  fail  to  ensue — in  any  wound. 

In  some  cases,  the  inflammatory  process,  j)roving  excessive,  may  cause 
sloughing  around  the  wound  ;  thereby  uutowardly  enlarging  its  extent, 
and  protracting  the  cure.  To  avert  this,  more  active  antiphlogistics  may 
sometimes  be  required ;  abstraction  of  blood  from  the  part,  and,  it  may 
be,  from  the  system  also  ;  along  with  other  ordinary  antiphlogistic 
means. 

Constitutional  treatment,  so  long  as  the  inflammatory  stage  persists, 
is  antiphlogistic  ;  proportioned  in  severity  to  the  amount  and  kind  of 
the  affection.  Towards  the  latter  part  of  the  cure,  when  suppuration  is 
profuse,  and  contraction  sIoav,  a  generous  regimen  becomes  expedient; 
and  even  powerful  tonics  and  stimuli  may  be  required. 

Sometimes  the  case  may  be  so  managed,  that  adhesion  is  ingi'afted  on 
granulation.  Eor  example,  in  deep  suppurating  wounds  (as  after  ampu- 
tation), Avhich,  by  fulness  of  their  edges,  admit  of  complete  and  easy 
approximation,  water-dressing  may  be  discontinued  under  certain  circum- 
stances, and  plasters  applied  in  the  same  manner  as  recommended  for 
adhesion.  This  fortunate  period  is,  when  the  inflammatory  process  has 
receded  so  far  as  to  be  merely  sufficient  for  the  formation  of  healthy 
granulations.  At  this  time,  the  discharge  is  in  A'^ery  small  quantity; 
and  the  divided  surfaces  are  almost  as  prone  to  coalesce,  firmly  and  per- 
manently, as  in  the  glazed  condition,  formerly  spoken  of,  Avhich  occurs  ' 
soon  after  cessation  of  the  immediate  hemorrhage.  Consequently,  Avhen 
the  Avatclifal  surgeon  seizes  upon  this  opportunity,  and,  discontinuing 
his  second  intcntioji  treatment,  places  and  retains  the  parts  in  close  and 
accurate  apposition,  it  is  more  than  probable  that  cohesion  Avill  then 
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take  place,  speedily  and  effectually,  by  amalgamation  of  the  granulating 
surfaces.  If  it  fail,  there  is  merely  the  trouble  of  removing  or  relaxing 
the  retaining  plasters  ;  resuming  the  treatment  by  water-dressing. 

In  the  healing  of  all  wounds,  whether  by  the  first  or  second  inten- 
tion, the  importance  of  absolute  rest  of  the  injured  part  is  very  obvious. 
Without  this,  the  reparative  process  must  be  constantly  liable  to  inter- 
ruption. It  may  have  been  most  favourably  commenced ;  Nature  may 
seem  most  anxious  to  complete  it ;  and  yet  all  her  best-intentioned 
efforts  may  be  frustrated  by  negligent  permission  of  movement.  Motion 
of  the  body  is  often  both  requisite  and  allowable,  for  maintaining  the 
general  health,  and  may  thus  contribute  somewhat  to .  the  cure  ;  but  all 
movement  of  the  part  itself  is  most  prejudicial,  and  must  be  guarded 
against  by  every  means  in  our  power.  Muscles  must  be  kept  relaxed 
and  quiet ;  joints  must  be  placed  in  a  comfortable  and  convenient  atti- 
tude, and  retained  so.  And,  to  effect  this  latter  object;  it  may  some- 
times be  necessary  to  apply  splints ;  so  arranged  as  neither  to  make 
undue  pressure  on  any  injured  part,  nor  interfere  with  the  di'essing  and 
inspection  of  the  wound.  "When  this  is  so  situated  as  to  be  under  the 
bed-clothes,  it  is,  of  course,  j)rotected  by  a  suitable  cradle  from  their  con- 
tact and  pressure. 

Treatment  suitcible  to  the  mode  of  healing  under  a  Scab  or  Crust — 
The  principles  of  such  treatment  are  very  simple  ;  but  they  are  of  com- 
paratively limited  application.  They  need  be  attempted  only  in  woiuids 
of  shght  extent,  and  in  patients  of  no  inflammatory  tendency.  In  all 
wounds  which  can  be  approximated  completely,  adhesion  is  preferable ; 
not  as  forming  a  more  efficient  cicatrix,  but  as  less  liable  to  fail,  and 
lapse  into  suppuration. 

The  manual  part  of  the  treatment  mainly  consists  in  protecting  the 
raw  surface  from  atmospheric  influence.  Nature  may  effect  this,  by  a 
crust  of  her  own.  And  we  may  imitate  this  incrustation,  in  various 
ways ;  coagulating  the  juices  on  the  part  by  a  light  application  of  the 
nitrate  of  silver  ;  soaking  a  piece  of  lint,  little  larger  than  the  wound, 
in  the  oozing  blood,  and  permitting  it  to  dry  and  harden  on  the  part ; 
laying  on  goldbeater's  sldn ;  evaporating  collodion  on  a  stroma  of  lint 
or  charpie  ;  overlaying  the  part  with  a  solution  of  gutta-percha  in  chloro- 
form ;  or  employing  tepid  water- dressing,  and  renewing  it  seldom  if  at 
all  The  collodion  forms  an  admirable  thatch  ;  but  it  has  one  objection, 
namely,  causing  pain  and  stimulus  in  application.  Instead,  a  thick 
semifluid  aqueous  solution  of  gum  tragacanth  may  be  used.  It  is  laid 
gently  and  uniformly  on  the  raw  surface,  so  as  completely  to  protect  it ; 
and  if  at  any  portion  the  envelope  threaten  to  become  imperfect,  the 
attendant  is  directed  to  effect  an  immediate  repair.  The  application  is 
productive  of  no  ii-ritation  ;  and,  being  translucent,  permits  a  complete 
survedlance  of  the  part.  Atmospheric  influence  is  completely  excluded  ; 
ana  tlie  raw  surface  would  seem  to  be  placed  in  circumstances  somewhat 
anaiagous  to  its  normal  state,  as  if  still  invested  by  the  integument, 
ouia  the  inflammatory  process  ensue,  notwitlistanding,  no  harm  has 
en  clone ;  on  the  contrary,  this  is  likely  to  prove  less  intense  than  it 
tnerwise  would  have  been  ;  the  gum  is  loosoued  and  washed  away  by 
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Fig.  201. 


the  purulent  secretion ;  and  water-dressing  may  then  be  used,  as  in  ordi- 
nary circumstances. 

The  constitutional  treatment  is  antiphlogistic  ;  rigidly  enforced.  In 
short,  our  object  is  to  avoid  all  stimulu.s,  both  local  and  constitutional ; 
and  thereby  to  prevent  tlie  inflammatory  access. 

Such  are  the  means  whereby  the  different  modes  of  cure  may  ha 
favoured.  Nothing  is  actually  done  by  surgery  itself ;  our  art  must  rest 
contented  with  assisting,  or  at  most  directing,  the  workings  of  Nature. 
To  the  general  rules  there  are  found  exceptions  ;  as  might  naturally  have 
been  expected. 

The  most  prominent  of  these,  is  the  use  of  Twisted  suture  ;  especially 
suitable  to  some  Avounds  of  the  face  ;  as  for  the  cure  of  harelip.  Here 
the  rule  of  delay,  previous  to  coaptation,  is  transgressed ; 
and  with  impunity.  Also  the  sutures  are  permitted  to 
remain  until  adhesion  has  been  supposed  complete.  A 
needle — a  common  sewing  needle,  or  one  made  for  the 
purpose  with  a  fiat  steel  point — is  made  to  transfix  the 
margins  of  the  wound  j  and  is  retained.  Around  it  a 
portion  of  fine  silver  wire,  or  of  waxed  thread,  is  passed 
in  the  form  of  the  figure  8  ;  and  by  this,  the  wound's  margins  are  brought 
and  retained  in  contact.  Each  needle  has  its  own  wire  or  ligature  ;  for 
if  union  or  community  of  these  be  attempted,  puckering  of  the  edges  is 
very  likely  to  follow.  In  such  a  wound  as  that  for  harelip,  two  points 
of  this  suture  usually  suffice.  At  the  end  of  two  or  three  days,  one 
needle  is  removed ;  on  the  day  after,  the  second  is  also  gently  loosened 
and  taken  away.  But  the  twisted  wires  or  threads,  if  adherent  and  pro- 
tective, may  be  left  undisturbed. 

Such  wounds,  whose  superficial  extent  may  vary,  but  whose  depth  is  ; 
limited,  admit  of  being  retained  in  close  and  accui"ate  contact  at  every 
point ;  so  as  to  prevent  the  in- 
terposition of  coagulated  blood, 
or  other  obstacles  to  adhesion. 
Accordingly  we  find,  that  when 
they  are  brought  together  at  once 
by  the  twisted  suture,  neatly  and 
carefully  applied,  and  when  the 
needles  are  cautiously  removed 
as  early  as  prudence  will  allow, 
adhesion  scarcely  ever  fails  to 
occur.  But  if — in  addition  to 
the  points  of  suture — plasters, 
pledgets,  or  other  dressings  be 
applied,  the  rule  again  becomes 
absolute  that  multiplicity  of  in- 
vestments are  inimical  to  adhesion ;  the  wound  will  suppui-ate  at  one  or 
more  points,  or  throughout  even  its  whole  extent. 

Fig.  201.  The  twisted  suture. 

Fig.  202.  The  quilled  suture.    The  dotted  lines  mark  the  course  of  the  wire  b<' 
iicath  the  integument. 

Fig.  203.  Tlie  glovers',  or  coutinued  suture  ;  in  wound  of  the  bowel. 
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In  some  situations,  as  a"bout  the  nose,  neither  plasters  nor  the  twisted 
suture  can  he  used  as  retentive  means.  Then,  as  few  points  as  possible 
of  the  common  interrupted  suture  are  to  be  inserted ;  and  they  should 
all  be  cut  out,  so  soon  as  the  progress  of  adhesion  has  rendered  their  re- 
tentive influence  no  longer  absolutely  necessary.  Now-a-days,  indeed,  the 
common  metallic  stitches  often  supersede  the  twisted  suture,  even  in 
hai-ehp. 

There  are  certain  wounds — as  in  the  case  of  lacerated  perineum — in 
regard  to  Avhich  often  the  Quilled  suture  is  the  preferable  means  of  reten- 
tion. And,  indeed,  in  any  part,  the  circumstances  of  a  wound  may  make 
recourse  to  this  form  of  suture  expedient.  For  the  whole  tract  is, 
in  every  point,  placed  and  maintained  in  accurate  contact.  Metallic 
ligatures  are  passed,  as  in  the  interrupted  suture  ;  but  instead  of  being 
secured  in  the  ordinary  way,  the  ends  on  each  side  of  the  wound  are  tied 
on  a  quill  or  portion  of  bougie,  which  is  thus  made  to  press  the  parts 
into  apposition.  The  wire  suture  without  the  quill  has,  however,  been 
found  more  manageable  and  quite  as  effectual  in  the  treatment  of  many 
wounds  in  which  the  quilled  suture  was  formerly  deemed  indispensable. 

The  Continued,  or  Glovers^  suture,  is  made  by  a  fine  needle,  as  if  on 
a  piece  of  hnen.  It  is  seldom  employed  but  in  the  case  of  slight  wound 
of  the  intestine. 

Other  instances  of  wound,  in  which  the  general  rules  of  treatment 
must  be  either  varied  or  transgressed,  will  occasionally  occur  in  practice; 
and  the  peculiar  circumstances  of  each  case  will  regulate  the  surgeon  as 
to  the  treatment  to  be  adopted.  But  even  to  them,  this  general  rule 
wiU  be  found  applicable  : — The  less  their  management  varies  from  the 
principles  inculcated  in  the  preceding  pages — more  particularly  the  all- 
important  maxim  of  simplicity — the  more  likely  will  it  be  to  prove 
suitable  and  efficient. 

On  wounds  made  designedly,  for  Surgical  ends,  the  principles  of  cure 
have  an  important  bearing.  In  tlie  great  majority  of  cases,  it  is  our  ob- 
ject that  the  wound  shall  heal  in  the  most  favourable  way — by  adhesion. 
Accordingly,  the  wound  should  be  planned  and  made  so  as  most  to 
favour  that  occurrence.  The  knife  used  should  have  a  keen  edge,  and 
he  worked  with  little  pressure  ;  cutting  with  a  sawing  motion,  rather 
than  with  a  thrust ;  the  object  being  to  make  a  clean  and  smooth  cut, 
devoid  of  bruise  or  laceration.  ISTeither  is  the  cut  to  be  made  across  the 
muscular  fibres,  but  in  a  line  parallel  with  their  course  ;  otherwise  the 
wound  will  gape,  and,  even  with  force,  approximation  of  the  edges  may 
he  uncertain.  By  following  the  contrary  practice,  on  the  other  hand, 
mere  relaxation  of  the  part  will  often  be  sufficient  for  the  requisite  ap- 
position. "When  the  incisions  are  made  for  removal  of  a  diseased  or 
injured  part  of  the  body,  we  endeavour  to  save  as  much  of  the  external 
parts,  more  especially  of  the  integument,  as  will  admit  of  easy  closure  oi 
the  chasm.  And,  when  the  wound  is  deep,  we  make  its  external  part 
more  extensive  than  the  internal ;  in  order  that  the  secretions,  which 
must  form  to  a  greater  or  less  extent,  may  have  free  exit ;  so  avoiding 
mention  of  these,  separation  of  the  wound's  edges,  obstruction  of  the 
^hesive.  process,  and  consequent  inflammatory  accession  and  suppura- 
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II.  Subcutaneous  Wounds 


Belong  to  tlio  class  of  incisions,  but  are.  jocculiar  in  their  mode  of 
production.  They  are  designedly  made,  by  the  surgeon,  Avith  some 
curative  object  in  view.  Their  paramount  principle  is  thorough  exclusion 
of  atmospheric  exposure  from  the  cut  textures.  By  the  absence  of  such 
stimulus  the  mischievous  results  of  the  inflammatoi-y  process  are  avoided, 
union  occurring  by  immediate  adhesion,  without  the  formation  of  any 
purulent  product.  A  narrow  knife  with  sharp  cutting  edge  is  introduced 
obliquely  beneath  the  integument,  at  a  little  distance  from  the  tendonous 
A  or  other  texture  to  be  incised.  When  it  has  been  pa.ssed  over 
or  beneath  the  part  to  be  divided,  the  cutting  edge  is  directed 
against  it,  and  the  necessary  section  effected  as  the  blade  is  again 
withdrawn.  As  the  knife  makes  it  exit,  the  track  of  the  blade 
is  compressed  with  the  finger  of  the  Surgeon,  or  an  assistant,  to 
prevent  blood  occupying  the  cavity ;  and  the  orifice  is  also  care- 
fully closed  by  pressure,  to  prevent  the  entrance  of  air.  A  pad  I 
of  lint  of  suitable  size  is  then  laid  on  instead  of  the  finger,  to  t 
effect  a  like  support  of  the  wound  and  its  aperture  ;  and  is  re-  - 
tained  there  by  means  of  a  strip  of  adhesive  plaster,  or  a- 
bandage,  or  both,  as  may  seem  best  suited  for  the  situation. 
Furthermore,  the  part  must  be  kept  at  rest,  by  splints  or  other- 
wise, so  as  to  permit  the  process  of  agglutination  in  tlie  deep 
wound  to  occur  undisturbedly  ;  and  suitable  constitutional  treat- 
ment is  maintained,  to  secure  immunity  from  the  inflammatory} 
access.  If  blood  collects  in  the  deeper  part  of  the  wound,  iti 
should  be  carefully  squeezed  out  before  applying  the  pad  ofi 
lint ;  as  the  clot  of  blood,  although  not  so  injurious  in  a  sub-> 
cutaneous  as  in  an  open  wound,  interferes  with  the  perfection] 
of  the  process  of  union. 
Fig.  20i.  Accidental  wounds  often  penetrate  beneath  the  skin  to  a  con-i 
siderable  extent.  These  rarely  follow  the  course  of  subcutaneous  wounds/ 
surgically  inflicted ;  but  being  more  or  less  lacerated  in  character,  are 
denominated  punctured  wounds,  the  peculiarities  of  which  we  shall  have 
to  consider  immediately. 


III.  Contused  and  Lacerated  Wounds. 

These,  closely  resembling  each  other  in  their  nature,  and  in  thd 
treatment  required,  need  not  be  considered  separately.    They  are  in^ 
flicted  by  a  blunt  body,  forcibly  applied  ;  or  by  powerful  divelleut  for 
In  the  one  case,  the  margins  of  the  wound  are  bruised ;  in  the  othe 
they  are  torn,  and  of  a  ragged  appearance.    Such  wounds  may  be 
tended  with  comparatively  little  hemorrhage  and  pain  ;  but  they  are  ii| 
the  less  formidable  on  that  account.    Tlie  lacerated  artery,  it  will 
remembered,  accomplishes  its  own  hemostatics  with  rapidity  and  ease 

Fig.  204.   Tenotomy  knife,  narrow  lilade,  single  cuttiug  edge  ;  suited  for  ma 
subcutaneous  divisions. 
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ami  Avhen  much  bruising  or  tearing  has  occurred,  there  is  depression  of 
the  nervous  as  well  as  of  all  other  vital  function,  and  consequently  hut 
httlo  sensation  of  pain.  Were  it  to  bo  imagined  tliat,  hecauso  a  wound 
is  neither  painful  nor  inclined  to  bleed,  it  must  be  trivial,  many  and 
serious  errors  of  diagnosis  and  prognosis  would  result. 

Adhesion  is  impossible ;  inflammatory  advance  to  suppuration  is 
certain.  In  the  greater  number  of  cases,  the  bruising  and  tearing  are 
such  as  either  to  kill  a  portion  of  the  implicated  texture  outright,  or  so 
fai"  to  diminish  its  vital  power  as  to  render  its  speedy  demission  of  life 
inevitable.  That  dead  part  must  be  thrown  off,  according  to  the  general 
law ;  and,  however  slight  the  slough  may  be,  its  detachment  cannot  be 
effected  without  suppuration  and  ulceration.  In  severe  cases,  there  is  a 
double  risk  comiected  with  the  accession  of  gangrene.  Not  only  will 
there  be  loss  of  substance  by  the  immediate  sloughing  ;  entaibng  much 
suppuration,  risk  by  hectic,  and  tedious  cure.  But,  besides,  the  gan- 
grene may  spread ;  either  so  as  to  invade  and  destroy  a  large  extent  of 
surface — enhancing  the  dangers  just  mentioned  j  or,  involving  the  whole 
limb,  it  will  tlirow  the  system  into  intense  fever  with  prostration,  and 
demand  amputation — at  the  least. 

Treatment  is  twofold  in  its  object ;  to  limit  the  inflammatory 
accidents,  and  to  favour  granulation  in  the  manner  already  described. 
The  water-dressing  is  at  first  cool  ;  so  as  to  arrest  bleeding,  and  yet  not 
increase  the  risk  from  sloughing  by  still  farther  depressing  the  vitality  of 
the  parts  ;  afterwards  it  is  hot,  and  conducted  in  the  usual  way.  Often 
a  large,  soft,  simple  poultice,  frequently  renewed,  is  found  very  soothing 
to  the  part,  during  the  inflammatory  stage.  In  severe  cases,  much  judg- 
ment is  required  to  regulate  the  antiphlogistic  means  ;  and  this  is  more 
especially  necessary  in  regard  to  abstraction  of  blood,  from  the  part  and 
from  the  system.  On  the  one  hand,  we  miist  be  suflEiciently  active,  to 
check  an  untoward  amount  and  intensity  of  the  inflammatory  process, 
and  so  to  limit  loss  of  substance  and  constitutional  disorder  from  exten- 
sive sloughing.  On  the  other  hand,  we  must  be  careful  not  to  lower 
the  system  too  far ;  remembering  that  suj)puration,  hectic,  and  it  may 
he  typhoid  symptoms,  are  yet  to  come.  Sutures  are  in  no  case  neces- 
sary, and  ought  not  to  be  applied  ;  sufiiciency  of  apposition  is  effected  by 
replacement,  attention  to  position,  and  the  adhesive  slips,  if  need  be. 
During  separation  of  the  sloughs,  hemorrhage  may  occur  ;  the  process, 
therefore,  has  to  be  watched  anxiously.  Shoidd  abscess  form  in  the 
neighbourhood,  or  diffuse  suppuration  threaten,  free  incision  should  be 
practised  early. 

It  is  to  be  remembered,  however,  that  all  wounds  inflicted  by  a 
blunt  instrument  are  not  necessarily  of  this  third  class.  In  some 
^s,  they  belong  rather  to  the  first ;  and  require  the  same  treatment. 
When  an  obtuse  body,  as  a  stick,  stone,  or  bar  of  iron,  is  brought  with 
smart  violence  in  contact  with  integument  placed  over  a  resisting  bone 
(aa  on  the  cranium),  an  apparently  incised  wound  is  not  unfrequently 
the  result ;  the  same  in  appearance  and  general  cliaracter,  as  if  inflicted 
leisiirely  by  a  knife.  No  doubt,  the  parts  must  bo  to  a  certain  extent 
braised;. yet  the  bruise  is  not  shewn  at  the  time,  and  may  never  be 
evinced  at  all — healing  taking  place  readily  enough  by  tlic  first  inten- 
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tion.  The  wound  is  partly  incised,  partly  contused  ;  but  it  partak(;H 
much  more  of  the  former  than  of  the  latter  cliaracter ;  and  is  to  be 
treated  accordingly — by  close  apposition,  and  Avith  a  view  to  adhesion, 

IV.  Punctured  Wounds. 

These  are  inflicted  by  the  i)enetration  of  a  sharp  and  pointed  instru- 
ment, which  bruises  and  tears  as  well  as  cuts.  This  cla.ss  of  wound, 
consequently,  is  of  a  compound  nature.  When  of  any  considerable  ex- 
tent, the  injury  is  always  serious.  A  long  track  of  superficial  Avound, 
involving  little  more  than  the  integument  and  areolar  tissue,  is  compara- 
tively trivial ;  when,  however,  the  direction  is  not  along  the  surface, 
but  towards  the  interior,  there  is  always  reason  for  apprehension.  Tlie 
danger  is  twofold  : — First,  from  injury  done  to  important  parts  ;  as 
arteries,  veins,  nerves,  canals,  cavities,  joints.  Secondly,  from  inflam- 
matory change  occiming  in  the  deep  part  of  the  wound,  the  purulent 
secretion  being  confined,  diffuse  infiltration  being  consequently  favoured, 
and  much  damage  resulting  to  both  part  and  system.  The  form  of  the 
wound  renders  the  former  danger  probable.  Its  nature  disjjoses  to  the 
latter ;  for,  being  in  part  both  contused  and  lacerated,  a  certain  amount 
of  suppuration  is  sure  to  result ;  especially  in  those  cases  in  Avhich 
blood  has  been  infiltrated  into  the  areolar  tissue,  in  consequence  of  the 
form  of  the  wound  preventing  its  free  exit.  A  third  danger  may  be 
stated ;  from  the  chance  of  a  part  of  the  weapon  breaking  off",  and  re- 
maining lodged  in  the  depths  of  the  wound ;  rendering  inflammatory 
accession  there,  and  that  of  an  intense  character,  inevitable. 

Treatment. — At  one  time  it  was  the  invariable  custom  of  the  sur- 
geon, so  soon  as  satisfied  that  a  wound  was  of  the  punctiu-ed  kind,  to  ' 
dilate  it  freely ;  so  as  to  give  it  an  undoubted  title  to  the  appellation  of 
incised.    By  others,  tents  or  tubes  were  kept  in  the  wound  ;  and  while 
active  general  antiphlogistics  Avere  required  to  moderate  the  ii-ritation 
thus  induced,  it  was  thought  that  the  patient  was  really  benefited  by  \ 
such  procedures.    Such  unnecessary  severity,  however,  has  noAv  been 
justly  abandoned.    Dilatation  may  be  required ;  but  often  it  is  neither 
necessary  nor  expedient,  in  the  first  instance.    The  use  of  tents  and 
tubes  can  under  no  circumstances  be  necessary.    A  large  number  of 
punctured  wounds  partake  of  the  incised  character,  more  largely  than  of 
the  bruised  and  lacerated ;  and  are  to  be  treated  accordingly.    By  in- 
quiry into  the  history  of  the  case,  examination  of  the  inflicting  weapo" 
and  the  gentlest  possible  examination  Avith  the  finger,  if  need  be,  it 
ascertained  that  no  foreign  matter  has  lodged.     Apposition  is  th 
effected,  gently  and  accurately ;  by  attention  to  position,  and  by  the  use 
pads  of  lint  and  a  bandage  to  support  the  track  of  the  wound,  and  keep  i 
Avails  in  apposition.    The  part  is  kept  at  rest ;  and  the  system  is  place 
under  the  antiphlogistic  regimen.   We  hope  for  adhesion,  and  frequent! 
are  not  disappointed.    Yet  it  is  not  unlikely  to  fail,  for  the  reaso" 
already  stated.    When  it  does,  transition  is  made  to  Avai'm  Avater-dress 
ing,  and  other  means  suitable  for  mitigating  the  coming  inflammatoi 
attack.    If  this  prove  moderate,  (he  discharge  have  free  exit,  and  n 
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swelling  or  hardness  form  deeply,  there  is  yet  no  demand  for  dilatation. 
The  ordinary  troatnrent  for  granulation  is  carried  out ;  and  by  granula- 
tion the  aperture  in  due  time  closes,  the  wound  healing  from  the  bottom 
like  a  sinus. 

Dilatation,  however,  may  be  most  necessary  under  certain  circum- 
stances. 1.  Hemorrhage  may  be  serious,  from  a  divided  or  punctured 
artery ;  and  pressure  either  may  have  failed,  or  may  seem  unsuitable. 
In  the  original  state  of  the  wound,  dehgation  is  impracticable  ;  yet  the 
ligature  must  be  applied.  Ey  incision,  accordingly,  the  bleeding  point 
is  to  be  exposed ;  so  as  to  admit  of  deligation  being  easily  and  securely 
performed.  2.  A  portion  of  the  weapon,  which  inflicted  the  wound, 
may  remain  firmly  imbedded  in  the  deepest  part.  It  may  be  necessary 
to  dilate,  to  a  certain  extent,  so  as  to  permit  the  application  of  forceps,  or 
other  instruments,  for  extraction.  3.  When,  by  deeply-seated  suppura- 
tion, diffuse  infiltration  is  threatened  (as  indicated  by  deep  pain  and  hard- 
ness, swelling  of  the  whole  of  the  textures  related  to  the  wound,  redness 
of  the  integimients,  and  violent  constitutional  disturbance),  free  incision 
cannot  be  too  early  employed.  Then  dilatation  is  essential  to  save  struc- 
ture, and  to  moderate  serious  disorder  of  the  system.  When  fascia,  or 
other  tendinous  texture,  has  been  involved  in  difi"use  suppuration,  the 
case  proves  peculiarly  troublesome,  as  can  readily  be  imagined,  and 
urgently  demands  local  treatment.  The  knife  must  be  used  freely  ;  and 
for  this  purpose  the  probe-pointed  bistoury  will  generally  be  found  most 
suitable.  The  wo^^nd  should  at  first  be  dilated  only  to  the  depth  of  the 
fascia,  especially  if  it  penetrate  among  important  parts  which  must  not 
be  injured  ;  the  finger  is  then  introduced  as  a  guide,  and,  feeling  its 
way,  the  knife  carried  along  its  surface  divides  the  tissues  to  the  requi- 
site extent  in  a  safe  direction. 


V.  Poisoned  Wounds. 

By  the  experiments  of  Blake  and  others,  it  seems  fully  established 
that  the  virus,  whatever  its  nature,  pervades  the  system  through  the 
blood ;  thence  re-acting  injuriously  on  the  nervous  system,  and  inter- 
fering more  or  less  with  all  the  functions  of  life.  The  efi"ects  are  never 
instantaneous.  A  certain  number  of  seconds  (not  less  than  nine)  are 
requisite  for  absorption,  even  of  the  most  deadly  poisons.  Some  of  the 
more  intense,  as  that  of  the  most  venomous  serpents,  would  seem  also  to 
have  a  direct  influence  on  the  nervous  centres  ;  probably  by  contact  of  the 
poison  with  the  nerves  of  the  part  injured.  Certain  it  is,  that  the 
nearer  the  wounded  part  is  to  the  brain,  the  more  speedily  are  the  unto- 
ward symptoms  developed.  But,  even  admitting  that  this  direct  nervous 
implication  is  true,  it  can  only  obtain  to  a  comparatively  slight  extent ; 
and  we  are  still  forced  to  hold  that  the  main  agent  of  diffusion  through 
the  system  is  the  circulating  blood.  For  it  seems  established,  at  least 
in  the  majority  of  cases,  that  the  contact  of  poison  wdth  the  surface  of 
the  body  is  not  sufacient  to  give  rise  to  general  symptoms  so  long  as  its 
general  diffusion  throughout  the  body,  by  the  circulation,  is  prevented. 
It  does  not  follow  that  the  virus,  when  so  diffused,  shall  affect  all  parts, 
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in  their  functions,  to  an  equal  degree.  On  the  contrary,  it  is  found 
that  certain  tissues  suffer  in  an  especial  manner  ;  the  nervous,  pre- 
eminently. 

AVTien  a  virus  has  been  introduced  into  the  system,  and  is  not  speedily 
thereafter  extruded  by  elimination,  it  has  been  supposed  that  a  process 
takes  place  in  the  blood,  somewhat  analogous  to  fermentation,  and  hence 
termed  Zymosis ;  whereby  the  whole  circulating  fluid  is  deteriorated, 
and  the  poison  at  the  same  time  multiplied,  perhaps  to  a  great  extent. 
And,  according  to  the  poison,  this  process  varies  much  as  to  the  time 
which  is  requisite  for  its  completion. 

Some  poisons,  of  much  virulence,  produce  their  deleterious,  and  per- 
haps fatal,  effects  very  speedily — so  soon  as  introduced  by  the  blood  into 
the  system ;  as  happens  in  the  bites  of  the  most  venomous  snakes. 
Others,  again,  do  not  exhibit  their  results  until  the  process  of  zymosis 
has  been  tardily  completed  ;  as  in  hydrophobia. 

A  third  class  of  poisons — the  syphilitic,  for  example — seem  to  have 
a  doubly  zymotic  character.  At  first,  the  part  is  inoculated ;  and  there 
the  poison  accumulates,  by  zymosis ;  forming  the  characteristic  sore. 
Thence,  too,  the  system  becomes  contaminated,  through  absorption ;  and 
in  the  blood,  or  organs  by  which  it  is  prepared,  a  second,  or  general 
zymotic  process  is  effected,  whence  the  secondary  symptoms  are  produced 

The  local  effect  of  some  inoculated  poisons  is  to  produce  an  intense 
but  asthenic  inflammatory  process  in  the  injured  parts ;  running  rapidly 
on  to  diffuse  infiltration  of  unhealthy  pus,  spreading  fast  and  far,  accom- 
panied with  much  swelling  and  livid  discoloration,  and  often  ending  soon 
in  gangrene.  Often  there  is  a  further  compHcation  by  inflammatory 
affection  of  the  lymphatics  and  veins.  And,  altogether,  a  state  of  matters 
is  established  which  was  formerly  not  inaptly  termed  Cellulitis  Venenata. 
Gangrene  having  ceased,  and  sloughs  separated,  a  deep,  troublesome, 
unhealthy  sore  remains. 

Poisoned  Wounds  hy  Dissection. 

Here  the  deleterious  virus  may  be  animal ;  engendered  in  the  body 
previous  to  death,  and  as  yet  not  altered  by  decomposition  ;  as  putrefac- 
tion advances,  its  virulence  seems  to  be  destroyed.  This  form  is  en- 
countered in  the  dissection  of  females  who  have  died  from  puerperal 
disease,  for  example ;  and  inoculation  with  such  a  poison  is  a  very 
formidable  accident.  Or  the  virus  is  the  result  of  ordinary  putrescence ; 
and  the  inoculation  of  this  is  an  infinitely  more  common  occurrence. 
In  either  case  the  injurious  consequences  are  manifested  both  in  the  part 
and  in  the  system. 

I.  Local. — These,  again,  are  either  simple  or  severe.  1.  Simple. 
A  part  is  punctured,  usually  the  finger  ;  by  a  scalpel,  needle,  hook,  saw, 
or  projection  of  bone.  The  more  ragged  the  puncture,  and  the  less  the 
bleeding  from  it,  the  more  likely  is  the  virus  to  lay  hold  of  the  part  and 
be  absorbed.  After  some  hours  the  inflammatory  process  sets  in  and  a 
pustule  forms  at  or  near  the  puncture.  The  pustule  gives  way,  discharg- 
ing a  thin,  unhealthy,  puriforin  fluid,  and  degenerates  into  an  acute  and 
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painful  ulcer.  A  minor  amount  of  the  inflammatory  process  involves 
the  integuments  around,  which  are  red,  hot,  painful,  and  slightly  swoln ; 
and  not  unfrequently  this,  spreading,  estahhshes  an  erythema  or  simple 
erysipelas.  This  is  the  most  common  form  of  accident ; — in  former 
times,  when  preservative  fluids  were  not  used  in  injecting  the  dead  body, 
of  almost  daily  occurrence  in  those  attending  the  dissecting  room. 

Sometimes  a  violent  form  of  deep  whitlow  is  induced;  requiring 
incision  to  prevent  disorganization  of  texture.  Sometimes  secondary 
abscess  collects  in  the  axilla  ;  of  a  chronic  kind,  without  apparent  affec- 
tion of  the  intervening  lymphatics.  Sometimes  no  acute  afl'ection  occurs 
at  the  site  of  injury  ;  but  chronic  induration  forms  there,  and  is  of  long 
continuance. 

2.  Severe. — The  inflammatory  process  is  diffuse  from  the  first,  and 
pustular  formation  at  the  injured  part  may  or  may  not  occur.  A  genuine 
phlegmonous  erysipelas  or  paronychia  is  established.  And  not  un- 
frequently angeioleucitis  plainly  co-exists  ;  evinced  by  red  streaks,  very 
painful,  stretching  continuously  up  the  arm  from  the  erysipelatous  part ; 
or  by  acute  enlargement  of  the  supra-trochlear  gland  or  of  the  lymphatics 
in  the  axilla,  connected  with  isolated  patches  of  inflaming  lymphatics 
on  the  inside  of  the  limb.  Abscess  usually  forms  in  affected  glands, 
very  speedily  ;  perhaps  accompanied  with  diffuse  suppuration  of  the 
siurounding  areolar  tissue.  The  latter  casualty  often  occurs,  also,  in  the 
areolar  tissue  on  the  corresponding  side  of  the  chest.  Sometimes  the 
first  symptom  which  attracts  the  patient's  attention  is  an  intense  pain 
in  the  shoulder ;  soon  followed  by  glandular  enlargement  in  the  axUla, 
while  yet  the  changes  at  the  injured  part  are  comparatively  unimportant. 
When  such  is  the  case,  diffuse  infiltration  of  the  corresponding  side  is 
seldom  absent,  and  usually  extensive.  And  such  local  disasters,  it  can 
readily  be  understood,  are  invariably  accompanied  with  intense  consti- 
tutional disturbance. 

II.  General. —  1.  Derangement  of  the  general  health,  without  local 
injury,  is  not  unfrequent ;  poison  entering  the  system  by  the  skin,  or  by 
the  lungs.    This  deleterious  matter  would  seem  also  to  be  of  two  kinds  ; 
generated  in  the  body  before  death,  as  in  fever,  and  encountered  in  sub- 
jects recently  dead  ;  or  the  gaseous  product  of  ordinary  putrescence, 
'  initted  by  any  body  much  decomposed.    From  either  form  the  student 
Idem  suffers,  unless  he  be  either  very  much  exposed  to  the  contagion 
by  long  and  habitual  stay  in  the  dissecting  room,  or  predisposed  in  con- 
.^equence  of  previous  disorder  of  the  system.    He  feels  feverish,  languid, 
listless,  and  without  appetite  ;  the  bowels  become  irregular,  and  diarrhoea 
ts  in,  accompanied  with  much  flatulence ;  the  gaseous  product  of  the 
_omach  and  intestines  is  very  foetid,  the  fcetor  closely  resembling  that  of 
i  lie  dead  body  whence  the  deleterious  influence  has  proceeded  ;  and  the 
'me  odour  is  also  usually  perceived  in  the  mouth,  in  the  breath,  in  the 
xhalations  from  the  skin,  and  in  the  urine.    The  system  seems  saturated 
v^ith  the  poison,  and  busy  in  freeing  itself  by  elimination.    After  diar- 
I  cea  has  continued  for  some  time,  perhaps  accompanied  with  profuse 
]'f=rspiration  at  night,  the  symptoms  usually  abate ;  the  greater  part  of 
aeleterious  matter  has  been  extruded,  and  the  system  rallies  ;  unless 
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the  same  cause  be  still  in  operation,  thi-ough  imprudent  continuance  in 
the  dissecting  room. 

2.  Constitutional  symptoms  of  the  gravest  kind  attend  on  the  severe 
local  affection ;  sometimes  antecedent,  sometimes  consequent ;  most 
frequently  the  former,  and  becoming  aggravated  as  the  local  affection  is 
developed.  The  first  admonition  of  mischief,  beyond  sliglit  itcli- 
ing  tineasiness  in  the  Avound,  may  be  a  sense  of  chilliness,  or  even 
sevei-e  rigors,  which  is  rapidly  followed  by  febrile  disturbance  of  a  simple 
land.  As  the  local  changes  form,  the  fever  assumes  the  inflammatory 
type  ;  but  that  usually  is  of  short  duration  ;  and  is  merged  in  constitu- 
tional irritation  of  a  very  low  kind,  tending  urgently  towards  typhoid 
prostration.  In  the  minor  local  affection — pustule  and  erythema — the 
febrile  disturbance  is  but  slight  and  simple.  But  in  the  more  severe 
form — consisting  of  angeioleucitis,  glandular  abscess,  and  diffuse  sub- 
cutaneous infiltration,  often  complicated  by  erysipelas,  and  perhaps  "with 
phlebitis — the  general  symptoms  are  from  the  first  of  a  most  alarming 
nature,  and  place  life  in  imminent  peril.  In  some  few  cases,  the  pre- 
cursory fever  has  been  so  intense,  and  yet  of  so  low  a  type,  as  to  carry 
off  the  patient  even  before  full  development  of  the  local  disorder  ;  as  if 
by  direct  poisoning. 

Treatment.  1.  For  the  local  symptoms. — Prevention  is  in  our  power, 
and  ought  never  to  be  neglected.  A  wound,  scratch,  or  puncture,  how- 
ever slight,  having  been  received  in  the  dissection  of  a  body  in  which 
no  disinfecting  injection  has  been  employed,  the  part  should  be  imme- 
diately washed,  and  well  sucked  by  the  mouth ;  which  latter  operation 
has  the  doubly  beneficial  effect  of  both  taking  away  virus,  and  prevent- 
ing the  absorption  of  any  small  quantity  which  may  for  a  time  lurk  in 
the  part.  At  the  same  time,  enlargement  of  the  wound  may  be  expe- 
dient. If  it  have  been  inflicted  by  the  scalpel,  and  already  shew  an 
inclination  to  bleed  {increased  by  suction),  it  need  not  be  interfered  with. 
But  if  it  be  a  ragged  scratch  or  puncture,  from  a  pointed  and  edgeless 
substance,  as  a  spiculum  of  bone,  it  is  well  to  dilate  it  slightly  by  the 
point  of  a  clean  lancet  or  scalpel ;  so  as  to  encourage  the  flow  of  blood, 
and  thereby  favour  the  washing  away  of  deleterious  matter.  After,  by 
washing,  suction,  and  bleeding,  a  sufficient  cleansing  has  been  effected, 
the  part  should  be  lightly  touched  with  the  nitrate  of  silver  ;  with  two 
objects  in  view.  The  nitrate  is  supposed  capable  of  effecting  decomposi- 
tion of  any  virus  which  may  remain  imbedded  in  the  wounded  part ;  and 
we  know  that  it  is  most  efficient  in  forming  a  protective  crust,  whereby 
the  imbibition  of  other  virus  may  be  prevented.  To  fulfil  more  com- 
pletely the  latter  indication,  however,  a  piece  of  plaster — or  collodion — 
is  laid  over  the  part ;  and  the  whole  is  surrounded  by  some  other  en- 
velope.   Then  dissection  may  be  continued  in  security. 

But  a  more  important  means  of  prevention  exists,  in  regard  to  both 
the  local  and  general  symptoms  ;  namely,  attention  to  the  general  health 
The  robust  student  is  seldom  found  to  suffer ;  however  many  may  be  his 
dissection  wounds,  and  however  careless  he  may  be  of  their  local  manage- 
ment. The  stomach  and  bowels  should  be  kept  in  a  healthy  state  ;  diet 
should  be  generous,  yet  temperate  ;  a  sufficiency  of  out-of-door  exercise 
should  be  taken  daily ;  clothing  should  be  warm,  and  a  clean  perspirable 
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state  of  tlie  skin  maintained  ;  above  all,  late  hours,  and  every  dissipation, 
should  he  most  carefully  avoided. 

Precautionary  measures  will  of  course  he  most  attended  to  under  cir- 
•cumstances  of  especial  danger;  as  when  the  body  is  recent  and  deatli  has 
proceeded  from  puerperal  disease,  particularly  from  affection  of  the  serous 
membranes ;  and  Avhen  the  dissector  happens  to  be,  from  any  cause,  in 
indifferent  health,  and  thereby  predisposed  to  suffer. 

"When  local  symptoms  have  become  established,  the  treatment  is 
according  to  general  principles.  The  pustule  is  opened,  and  covered  by 
a  poultice,  or  by  warm  water-dressing  ;  the  part  is  diligently  fomented  ; 
and  if  augeioleucitis  be  threatened,  the  application  of  a  warm  and  weak 
solution  of  the  acetate  of  lead  with  opium  will  be  found  grateful.  If 
erysipelas  occur,  or  erythema  prove  troublesome,  punctures  by  the  lancet 
with  the  view  of  local  depletion  will  be  expedient.  If  erythema  be  but 
shght,  hght  application  of  the  nitrate  of  silver  will  suffice.  When 
abscess  has  formed,  or  when  diffuse  suppuration  threatens,  free  incision 
cannot  be  too  early  practised  at  the  affected  parts ;  in  the  latter  case,  it 
is  only  by  incisions,  almost  deserving  the  term  heroic,  that  disaster 
can  be  averted.  The  wounds  are  treated  by  water-dressing  ;  and,  at  an 
early  period,  uniform  and  moderate  support  by  bandaging  should  be 
afforded. 

2.  For  the  general  symptoms. — In  the  first  form — general  derange- 
ment without  local  affection,  and  independent  of  wound — appKcation  of 
the  cause  is  plainly  to  be  discontinued ;  that  is,  the  dissecting  room  is  to 
be  left  for  a  time,  and  .  the  free  open  air  enjoyed,  as  much  as  cir- 
cumstances will  permit.  Also,  the  natural  efforts  towards  extrusion  of 
the  deleterious  matter  are  to  be  duly  seconded  ;  by  purging,  diaphoretics, 
and  diuretics  ;  but  especially  by  the  two  first.  There  is  a  natural  ten- 
dency to  both  diarrhoea  and  sweating  ;  and,  by  suitable  means,  these 
are  to  be  regulated  and  maintained  until  elimination  seem  to  have  been 
complete.  Afterwards,  a  tonic  system  of  treatment  is  to  be  enjoined  ; 
more  especially  generous  diet,  and  exercise  in  the  open  country  air. 
Town  hfe,  study,  and  dissection,  need  not  be  resumed,  until  conva- 
lescence is  fully  e'stabhshed.  Usually,  no  long  period  of  absence  is  re- 
quired. 

The  constitutional  symptoms  of  the  second  kind — those  which  attend 
on  puncture,  and  the  local  accidents  which  result  from  it — are  not  so 
easily  overcome.  On  their  first  accession,  elimination  is  still  to  be 
attempted  ;  by  pm-ging,  full  emesis,  and  diaphoresis;  and  these  measures, 
at  the  same  time,  tend  to  moderate  the  febrile  symptoms.  During  the 
short  sthenic  or  inflammatory  stage,  gentle  antiphlogistics  are  expedient; 
but  general  blood-letting,  or  other  heroics,  are  seldom  if  ever  warrantable. 
In  the  more  urgent  cases,  calomel  and  opium,  given  so  as  to  lay  hold  of 
the  system,  are  sometimes  beneficial.  Wlien  suppuration  has  been  fairly 
estabhshed,  and  especially  if  it  be  of  the  diffuse  character,  support,  iron, 
tonics,  and  stimuli,  in  their  turn,  are  required  ;  as  in  other  examples  of 
extreme  constitutional  irritation. 

The  more  urgent  cases  are  not  unlikely  to  prove  fatal.  And  those 
patients^  wlio  escape  with  life,  often  retain  but  a  shattered  system  ever 
alter.    They  arc  liable  to  suppurations,  ulcers,  and  glandular  enlarge- 
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ments  ;  and  to  many  other  clironic  disorders,  of  •wliicli  debility  is  the 
prevailing  type. 

Affections  of  both  part  and  system,  in.  many  respects  resembluig 
those  arising  from  dissection  wounds,  not  unfrequently  occur  in  nurses 
or  others  who  attend  unwholesome  sores,  or  who  are  employed  in  the 
washing  of  foul  linen.  Similar  treatment  is  required ;  tartarized  antimony 
in  nauseating  doses  internally  being  regarded  by  such  patients  quite  as 
a  specific.  Both  practitioners  and  nurses  may  contract  chancres  and 
syphilis  from  punctures  or  rag-nails,  exposed  to  contamination  while  in 
attendance  upon  patients  suffering  from  these  conditions ;  and  the  true 
nature  of  the  disease  is  sometimes  ovei'looked,  till  the  unmistakeable 
signs  of  constitutional  contamination  become  apparent.  The  treatment 
under  such  circumstances  is  that  of  the  form  of  specific  disease  contracted. 

Poisoned  Wounds  by  Healthy  Animals. 

The  Stings  of  Insects  may  be  formidable  by  their  number,  by  the 
susceptibility  and  state  of  system  of  the  person  injured,  and  by  the 
nature  of  the  part  affected.  Poison  introduced  by  the  stings  of  a  swarm 
of  bees,  wasps,  or  hornets,  may  be  sufficient  to  prostrate  even  the  strongest 
individual ;  but  such  an  intense  and  concentrated  form  of  the  mischief  is 
of  rare  occurrence.  A  less  amount  of  injury  done  to  a  young  child,  to  a 
nervous  and  delicate  female,  or  to  any  one  of  temporarily  reduced  power, 
may  be  equally  alarming  in  its  effects.  The  sting  of  a  solitary  bee  or 
wasp  in  the  fauces,  as  sometimes  happens  to  the  incautious  eaters  of  fruit, 
is  likely  to  produce  such  an  amount  of  acute  swelling  as  to  threaten 
rapid  asphyxia.  But,  ordinarily,  the  stings  of  insects  in  this  country 
are  neither  many  nor  serious. 

In  the  first  place,  the  part  or  parts  should  be  minutely  examined  by 
means  of  a  lens ;  and  if  the  stings  are  found  inserted,  they  should  be 
carefully  removed  by  finely-pointed  forceps.  Liquor  potassse,  a  solution 
of  carbonate  of  soda,  or  weak  ammonia,  are  supposed  to  have  the  effect 
of  neutralising  the  virus  ;  the  wound,  consequently,  may  be  wetted  with 
any  of  them.  Then,  perhaps,  the  best  apphcation,  both  in  theory  and 
practice,  is  the  continuous  use  of  cold ;  a  remedy  simple,  effectual,  and 
always  within  our  reach.  Constitutionally,  restoratives  maybe  required, 
at  first,  to  remove  the  shock  under  which  the  patient  may  be  found 
labouring ;  partly  from  fright,  partly  physical  from  introduction  of  the 
virus.  For  this  purpose  nothing  answers  so  well  as  aromatic  spirits  of 
ammonia.  Afterwards,  calmatives  to  the  nervous  system  and  gentle 
antiphlogistics  may  be  expedient ;  to  subdue  slight  febrile  excitement. 
In  the  formidable  case  of  injury  to  the  fauces — threatening  asphyxia  by 
rapid  mucous  swelling — scarification  of  the  part,  fomentation  outside  and 
in,  and  the  due  amount  of  antiphlogistics,  are  required ;  employed  ac- 
tively. And  should  such  means  fail,  tracheotomy  ought  to  be  per- 
formed. 

Tlie  Bites  of  Serpents,  in  hot  climates,  are  extremely  formidable.  In 
this  country  they  are  comparatively  trivial ;  man  having  no  Avorse  enemy, 
in  this  class,  than  the  common  viper;  whose  venom  is  sufficiently 
powerful  to  kill  the  smaller  animals,  but  fortunately  is  comparatively 
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Jiarmless  in  the  lumian  subject.*  A  ijerson  bitten  is  apt  to  be  much 
alarmed ;  and  requires  restoratives  and  re-assurance,  accordingly.  The 
part  swells,  and  becomes  painful  and  red  ;  undergoing  a  certain  amount 
of  the  inflammatory  process,  but  seldom  attaining  to  the  suppurative 
stage.    The  ordinary  applications  ai'e  expedient ;  continuous  cold,  in  the 
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first  instance,  to  moderate  and  arrest  the  process,  if  possible  ;  failing 
which,  fomentation  and  the  other  antiphlogistics.  The  virus  is  so  weak 
as  regards  man,  that  precaution  need  hardly  be  taken  against  absorption, 
except  in  the  very  young  and  very  old.  The  constitutional  effects  are 
shght,  if  any  ;  the  local  may  be  accounted  for,  almost,  by  the  mechanical 
injury  alone. 

*  "  Insects  are  the  curse  of  tropical  climates.  The  bete  rouge  lays  the  foundation 
of  a  tremendous  ulcer.  In  a  moment  you  are  covered  with  ticks.  Chigoes  hury 
themselves  in  your  flesh,  and  hatch  a  large  colony  of  young  chigoes  in  a  few  hours. 
They  will  not  Live  together  ;  but  every  chigoe  sets  up  a  separate  ulcer,  and  has  Ms 
own  private  portion  of  pus.  Flies  get  entry  into  your  mouth,  into  your  eyes,  into  your 
nose ;  you  eat  flies,  drink  flies,  and  breathe  flies.  Lizards,  cockroaches,  and  snakes 
get  into  the  bed  ;  ants  eat  up  the  books  ;  scorpions  sting  you  on  the  foot.  Every- 
thing bites,  stings,  or  bruises.  Every  second  of  youi-  existence  you  are  wounded  by 
some  piece  of  animal  life  that  nobody  has  ever  seen  before,  except  Swammerdam  and 
Meriam.  An  insect  with  eleven  legs  is  swimming  in  your  tea-cup  ;  a  nondescript 
with  nine  wings  is  struggling  in  the  small  beer,  or  a  caterpillar  with  several  dozen 
eyes  in  his  belly  is  hastening  over  the  bread  and  butter  !  All  natui-e  is  alive  ;  and 
seems  to  be  getting  all  her  entomological  hosts  to  eat  you  up,  as  you  are  standing, 
.  out  of  your  coat,  waistcoat,  and  breeches.  Such  are  the  tropics.  All  this  reconciles 
us  to  our  dews,  fogs,  vapours,  and  di'izzles  ;  to  our  apothecaries  rushing  about  mth 
gargles  and  tinctures ;  to  our  old  British  constitutional  coughs,  sore  throats,  and 
swelled  faces,  "—m  Smith's  Works,  vol.  ii.  p.  147. 

Fig.  205.  Head  of  the  rattlesnake.  From  Cyclop,  of  Anat.  and  Physiology,  a  a. 
Poison  gland,  and  its  excretory  duct ;  the  latter  cut  open  at  its  exti-emity  ;  e,  ante- 
rior temporal  muscle  ;  /,  posterior  temporal  muscle  ;  g,  digastiicus  ;  h,  external 
pterygoid  ;  i,  middle  temporal ;  q,  articulo-maxillary  ligament,  which  joins  the  apo- 
neurotic capsule  of  the  poison  gland ;  r,  the  cervical  angular  muscle  ;  t,  vertibro- 
mandibular  muscle  ;      costo -mandibular  muscle. 

Fig.  206.  Poison  fang  magnified.  From  the  same,  ■p  p,  The  pulp  cavity  of 
tooth*"*^  '  ^  ^'      ^^"'^^  ^^^"^  'ff'^^ifih  the  venom  flows,  tiiily  on  the  outside  of  the 
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Thoiigli  sucli  be  the  general  character  of  the  results  of  these  injuries, 
yet  it  is  weU  to  remember  that,  in  susceptible  frames,  the  bites  and  stings 
of  even  the  least  poisonous  creatures  are  not  unfrequently  followed  by 
very  troublesome  consequences  ;  angeioleucitis,  abscess,  perhaps  eruption, 
and  febrile  disturbance. 

Abroad,  the  accidents  assume  quite  a  different  complexion.  The 
bite  of  the  rattlesnake  in  America,  of  the  Cobra  da  Capello  in  India,  the 
Puff-adder  in  Africa,  and  of  various  other  snakes,  is  often  followed  by  rapid 
dissolution.*  The  poison,  acting  on  the  nervous  centres,  through  the 
blood,  as  formerly  explained,  may  speedily  arrest  their  functions  ;  and  the 
patient  dies  of  vital  prostration.  Or,  reaction  having  taken  place,  the 
disordered  state  of  the  blood  induces  febrile  disturbance  of  a  low  kind, 
aggravated  by  the  local  changes  which  meanwhile  have  occurred  in  the 
bitten  part ;  and  under  this  the  patient  may  sink  after  a  struggle  more 
or  less  protracted. 

The  local  affection  is  in  itself  formidable.  By  the  absorption  of  virus 
into  the  blood,  and  its  subsequent  diffusion  tlirough  the  system,  vital 
power  is  lowered  generally.  Ey  imbibition  of  the  jjoison  in  the  part  in- 
jured, the  same  result  takes  place  locally.  Under  the  stimulus  of  the 
injury,  the  part  inflames  ;  and  the  process,  advancing  uncontrolled,  in 
consequence  of  deficiency  both  in  general  and  in  local  vital  power,  soon 
attains  its  worst  results — gangrene,  attended  with  diffuse  infiltration  of 
a  putrid  sanies.  This,  occurring  in  an  otherwise  sound  patient,  would 
of  itseK  induce  constitutional  disturbance  of  an  alarming  kind  ;  but  when 
it  affects  a  system  already  brought  low  by  the  constitutional  and  almost 
immediate  result  of  the  injury,  it  can  readily  be  understood  that  the  most 
dangerous  consequences  are  likely  to  ensue. 

Under  such  circumstances  the  required  activity  of  treatment  is  great, 
proportioned  to  the  urgency  of  the  case.  The  first  and  main  indications 
are — to  prevent  absorption  of  the  virus,  and  to  obtain  its  expulsion  from 
the  part.  With  this  view,  a  ligature  is  to  be  thrown  instantly  round  the 
limb,  between  the  heart  and  the  bitten  part ;  so  as  to  obstruct  return  of 
venous  blood  from  the  latter.  Thus  time  is  afforded  for  fulfilment  of 
the  second  part  of  the  indication  ;  destruction  or  expulsion  of  the  virus. 
The  wound  may  be  destroyed  by  actual  cautery ;  taking  care  to  include 
the  whole  of  the  tainted  textures,  and  something  more.f  Or  if  the  part 
be  favourably  situated,  free  excision  may  be  practised — with  a  similar 
precaution  as  to  margin.    Or  if  that  be  impracticable,  free  incision  should 

*  *'  Snakes  are  certainly  an  annoyance  ;  but  tlie  snake,  tliougli  liigli-spiiited,  is 
not  quarrelsome  ;  he  considers  liis  fangs  to  be  given  for  defence,  and  not  for  annoy- 
ance ;  and  never  inflicts  a  wound  but  to  defend  existence.  If  you  tread  upon  him,  he 
puts  you  to  death  for  your  clumsiness,  merely  because  he  does  not  understand  what 
your  clumsiness  means  ;  and  certainly  a  snake,  who  feels  fourteen  or  fifteen  stone 
stamping  upon  his  tail  has  little  time  for  reflection,  and  may  be  allowed  to  be  poison- 
ous and  peevish." — Sid.  Smith's  Works,  vol.  ii.  p.  140. 

f  "  The  snake  charmer  in  India  is  provided  with  very  eflectual  means  for  safety. 
The  assistant  carries  small  cauteries,  in  sliape  and  size  corresponding  exactly  to  the 
fangs  of  the  creatures  with  whom  the  performer  plays  ;  and  in  the  event  of  a  bite,  the 
cautery,  heated  in  a  cliaulfcr  also  carried  for  the  purpose,  is  instantly  inserted  into 
the  wound  ."—I^ancet,  No.  1530,  p.  694. 
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be  made,  aiid  the  flow  of  blood  encouraged  by  every  means  in  our  power. 
Suction  by  the  mouth  is  beneficial  after  either  excision  or  incision ;  with 
the  view  of  both  preventing  absorption,  and  favouring  the  flow  of  blood 
whereby  the  virus  may  be  washed  away.  And,  provided  there  is  no 
breach  of  surface  in  the  mucous  membrane  of  the  mouth,  this  may  be 
had  recourse  to  with  perfect  safety  to  the  operator ;  experience  having 
shewn  that  such  virus  does  not  act  except  on  a  wound  or  sore.  But  the 
application  of  a  cupping-glass  is  at  least  equally  efficient,  and  usually 
more  convenient.  It  should  be  retained  not  only  during  tendency  to 
bleed,  with  the  view  of  encouraging  escape  of  blood  and  all  other  fluids 
from  the  part — but  for  hours  afterwards ;  experiment  having  clearly 
proved  that,  during  its  application,  absorption  takes  place  very  slowly 
and  imperfectly,  if  at  all.  Afterwards,  it  is  well  to  apply  the  nitrate  of 
silver  freely  to  the  part ;  for  the  same  reasons  as  in  the  treatment  of 
dissection  wounds.  Wlien  dilfuse  infiltration  has  begun — as  it  speedily 
will,  if  we  have  failed  in  timely  and  efiectual  arrest  of  the  vii-us — ^free 
incision  is  requii'ed ;  in  order  to  arrest  progress,  save  texture,  and  mitigate 
the  general  symptoms  which  would  otherwise  ensue.  Some  authors 
recommend  in  the  highest  terms  the  use  of  a  poultice  made  of  Ipecacuau 
[powder. 

I  The  general  treatment  consists  in  the  use  of  restoratives  and  sti- 
biuli,  in  the  first  instance ;  in  order  to  avert  death  by  the  immediate 
Effects  of  the  poison,  and  afibrd  an  opportunity  for  baffling  its  secondary 
Results  also.  Alcohol  and  ammonia  are  all-important  here  ;  in  full  and 
epeated  doses,  till  the  shock  is  overcome.  Afterwards  we  look  for 
emedies  to  meet  the  peculiar  state  of  system  that  remains  ;  and  for  this 
;nd  experience  speaks  strongly  in  favour  of  arsenic — the  active  principle 
f  the  famous  Tanjore  pill.  The  drug  is  given  in  large  doses,  and  with 
punity — one  grain  of  the  arsenious  acid,  or  two  drachms  of  the 
iquor  arsenicaHs ;  a  tolerance  of  the  remedy  having  been  plainly  engen- 
iered.  Its  use  is  continued  until  free  purging  is  induced,  perhaps 
proving  of  service  by  elimination  ;  and  this  may  be  farther  contributed 
X)  by  emetics  and  diaphoretics,  according  as  the  rallied  system  will  bear. 
Sometimes  vomiting  is  spontaneous  and  excessive,  tending  to  hasten 
exhaustion  of  the  patient ;  under  such  circumstances,  it  is  to  be  moderated 
jy  opium,  and  the  application  of  sinapisms  to  the  epigastrium.  Sina- 
)i8m3  along  the  spine,  too,  may  be  useful.  The  principal  danger  having 
3een  overcome,  tonics,  change  of  air,  and  generous  diet  are  indicated. 

Many  cases,  as  can  be  readily  understood,  prove  fatal  ere  assistance 
18  obtained.  Others  are  seen  too  late  for  employment  of  the  means 
raited  to  the  prevention  of  absorption.  In  such,  attention  is  directed  to 
he  constitutional  treatment — in  order  to  obtain  time  for  and  to  assist 
m  elimination — and  to  local  management,  by  incision  and  other 
M  to  limit  the  inflammatory  accidents  in  the  part. 


wise,  so 


Poisoned  Wounds  inflicted  by  the  Bite  of  Diseased  Animals. 

The  most  prominent  feature  of  these  is  the  fearful  malady  wliich 
^Sa        i'«s"lts  from  the  bite  of  a  rabid  animal,  and  is  termed  Hydro- 
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Rabies  in  the  Dug. — Tliis  disease  is  said  to  be  of  two  forms. 

"  The  first  is  characterised  by  augmented  activity  of  the  sensorial  and 
locomotive  functions,  continued  and  peculiar  barking,  and  a  strong  dis. 
position  to  bite  (the  Rasende  Wutli  or  raging  rabies  of  Hertwig).  ITig 
affection  commences  Avith  some  alteration  in  the  peculiar  habits  and  dis- 
position of  the  animal,  who,  as  the  case  may  be,  is  more  irritable,  more 
tractable,  more  lively,  or  more  sluggish  than  usual;  or  these  several  con- 
ditions may  alternate  in  one  and  the  same  animal    An  early  symptom' 
consists  in  an  inclination  to  lick,  or  carry  in  the  mouth,  various  inedible 
substances,  especially  such  as  are  cold.    The  animal  after  a  time  gets 
restless  ;  snaps  in  the  air,  as  if  at  flies,  frequently  leaves  the  house,  but 
soon  returns ;  and  is  obedient  and  seems  attached  to  his  master.  Ac- 
cording to  Blaine,  constipation  constantly  exists.    There  is  usually  com- 
plete loss  of  appetite  ;  but  the  animal  seems  to  suffer  from  thirst,  drinking 
eagerly,  until,  as  indeed  usually  occurs,  the  mouth  and  tongue  become 
swoln.    The  eyes  are  red,  and  become  dull,  haggard,  and  half  closed, 
the  skin  of  the  forehead  being  also  wrinkled,  which  gives  the  animal  a 
peculiar  aspect.    The  nose,  tongue,  and  throat,  now  usually  beconu 
swoln ;  and  the  coat  becomes  rough  and  staring.    According  to  Hert 
wig,  the  mouth  is  generally  very  dry;  but  Blaine  has  constantly  obser\ 
a  flow  of  thin  saliva.    After  some  time,  the  gait  becomes  unsteady  and, 
staggering,  and  finally  the  extremities  are  paralyzed.    The  tail,  in  this 
form  of  the  disease,  is  not  drawn  between  the  legs ;  and  the  head  k  i 
carried  erect ;  the  nose  being  poiuted  upwards.    A  disposition  to  bite,t 
sooner  or  later,  invariably  occurs  ;  it  is  not,  however,  permanent,  buti 
recurs  periodically ;  is  directed  against  both  inanimate  and  animate  ob-i 
jects ;  most  especially  against  the  cat,  less  so  towards  other  animals,  and, 
least  of  all  towards  man.  When  the  animal  bites,  he  does  not  previouslj-j 
bark  or  fly  at  the  object  of  his  attack,  but  approaches  in  a  quiet  or  ever', 
friendly  manner,  and  makes  a  sudden  snap. 

"  The  second  form  of  the  disease  is  distinguished  by  inactivity  anc 
depression  (the  Stille  Wuth,  still  or  cahn  rabies) ;  there  is  no  dispositioi 
to  bite — probably  from  the  lower  jaw  being  paralyzed ;  nor  is  there  anj 
inclination  for  change  of  place  manifested.    The  first  symptoms  arc  , 
unusual  quietness  and  apparent  depression  of  spirits.    The  voice  i  i 
peculiarly  altered,  as  it  is  also  in  the  foregoing  variety,  but  there  is  mucl 
less  disposition  to  bark.    The  mouth  is  open,  the  lower  jaw  hangs  as  i  i 
paralyzed,  and  is  raised  only  under  the  influence  of  strong  excitement 
there  is  a  constant  flow  of  slaver  from  the  mouth.    The  animal  eithe 
does  not  drink  at  all,  or  does  so  with  difiiculty ;  but  manifests  no  fea 
of  water,  and,  on  the  contrary,  willingly  immerses  the  nose  in  that  flniJ 
The  tongue  is  almost  constantly  protruded  from  the  mouth."*  Th' 
animal  rarely  survives  beyond  the  sixth  day  ;  never  beyond  the  teiitb 
Thus  we  see  that  the  insanity  and  alleged  dread  of  water  of  the  dog  ar 
but  vulgar  errors,  in  connection  with  this  disease  ;  some  animals,  iudeeil 
trained  to  certain  duties — as  pointers — have  performed  these  Avhile  li 
the  rabid  state,  quite  as  efficiently  as  when  unaffected.  The  most  invan 
able  symptom  is  the  rough  harsh  short  bark,  suddenly  changed  into 
short  howl ;  very  peculiar,  and  quite  characteristic. 

*  British  and  Foreign  Mediciil  Keview,  No.  25,  p.  50. 
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Hydrophuhia. — The  saliva  of  a  dog,  labouring  under  such  a  disease, 
s  supposed  to  contain  a  virus,  the  introduction  of  which  by  inoculation 
3  capable  of  producing  Hydrophobia  in  the  human  subject ;  a  disease 
0  termed,  not  because  there  is  truly  a  dread  of  water,  but  because,  in 
nan  the  most  prominent  symptom  is  inability  to  swallow,  and  unwill- 
iicniess  to  attempt  to  swallow,  any  fluid  whatever.  Two  points  in  regard 
o°the  vu'us  of  Eabies  are  peculiar.  First,  a  long  period  of  latency 
ixists;  symptoms  of  the  disease,  in  man,  seldom  shewing  themselves 
ooner  than  from  the  thirtieth  to  the  fortieth  day  after  inoculation. 
Matured  zymosis  seems  to  be  essential  to  production  of  the  full  influence 
)f  the  poison.  Second,  inoculation  is  not  invariably  followed  by  the 
intoward  symptoms.  A  number  of  people  having  been  bitten  by  the 
lame  animal,  a  few  only — sometimes  but  one,  sometimes  none  at  all — 
■aU  victims  to  hydrophobia. 

The  virus  of  rabies  is  understood  to  be  originally  produced — but 
low,  is  uncertain — in  the  dog,  fox,  wolf,  jackall,  cat,  and  badger ;  and 
■rem  them  to  be  communicable  by  inoculation  to  many  others.  But  it 
;till  remains  an  open  question,  whether  or  not  these  in  their  turn  are 
capable  of  reproducing  the  disease ;  although  the  preponderance  of 
jvidence  and  behef,  no  doubt,  leans  toward  the  affirmative. 

The  most  dangerous  mode  of  injury  is  by  bite,  on  a  part  unpro- 
tected ;  as  the  hand  or  face.  A  bite  through  clothes  is  less  formidable  ; 
iuasmuch  as  it  is  probable  that  the  greater  part  of  the  virulent  saliva 
has  been  entangled  in  the  exterior  of  the  cloth,  and  does  not  reach  the 
|i;70und.  But,  on  the  other  hand,  a  bite  is  not  essential.  There  may 
have  previously  existed  a  scratch,  sore,  or  open  surface  of  any  kind,  and 
fiom  the  licking  of  this  by  a  rabid  animal  inoculation  will  be  at  least 
jequally  certain.  The  virus  is  inert  on  sound  skin ;  as  well  as  when 
|fcaken  internally,  without  breach  of  surface  in  the  mucous  passages. 

Some  authorities  on  veterinary  surgery  have  been  bold  enough  to 
ieny  that  hydrophobia  (as  designated)  ever  occurs  in  the  human  subject ; 
)eheving  that  what  we  term  such  is  a  simulation,  of  a  nervous  character, 
induced  by  dread  and  alarm.    But  this  fancy  is  sufficiently  disproved 
3y  the  fact,  that  children  have  been  victims  of  the  disease ;  as  well  as 
idults  who,  from  ignorance  of  the  very  existence  of  any  such  malady, 
jpould  not  have  been  influenced  by  the  mental  condition  supposed.  There 
■^s  no  doubt,  that  by  anxiety  of  mind  a  nervous  simulation  may  be 
■jiduced,  especially  in  hysterical  females ;  but  this  can  readily  be  distin- 
guished from  the  real  disease,  and  is  of  an  altogether  different  character 
IS  to  its  result ;  seldom,  if  ever,  proving  fatal.    Further,  the  mind  may 
^ave  some  power  to  hasten  the  accession  of  the  true  disease,  and  perhaps 
l^ven  to  cause  its  aggravation. 

The  period  of  incubation — ^that  is,  the  period  between  the  bite  and 
Accession  of  the  direful  symptoms — is,  in  man,  invariably  long;  as 
Jlready  stated.  Its  average  may  be  said  to  range  between  five  and  ten 
|veeks.  According  to  some,  even  years  may  elapse.  But  a  fallacy  must 
•iurely  have  existed  in  such  cases  ;  an  intercurrent  injury  or  inoculation 
laving  doubtless  taken  place,  though  of  so  slight  a  nature  as  to  have 
IjiUecl  to  attract  attention.  The  symptoms  of  the  disease  are  generally 
liivided  mto  two  kinds  ;  tlie  premonitory  and  actual. 
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1.  The  wound  usually  heals  up  in  the  ordinary  way ;  generally  by 
granulation.    But,  after  a  time,  pain  and  itching  are  felt  in  the  cicatrix 
and  its  neighbourhood.    The  pain  increases,  and  extends  up  the  limb 
usually  in  the  course  of  the  nerves ;  unaccompanied  by  discoloration  of 
the  integument,  except  at  the  cicatrix,  and  not  increased  by  pressure  or : 
motion ; — it  is  neuralgic.    The  cicatrix  becomes  swoln  and  discoloured 
and  usually  ulcerates,  discharging  a  thin  unhealthy  pus.    ITie  general 
system  shews  disorder  of  a  febrile  character;  and  marked  headache; 
supervenes  ;  with  restlessness,  disturbed  dreamy  sleep,  increase  of  shoot- 
ing pains  from  the  injured  part,  flying  pains  in  other  parts  of  the  body, 
and  other  evident  signs  of  much  excitement  of  the  whole  nervous  system,  y 
There  is  great  acuteness  of  the  senses,  and  of  the  intellectual  functions 
memory  is  strong,  imagination  vivid  and  fertile,  the  countenance  animated ;; 
the  eyes  sparkling  and  clear,  but  intolerant  of  light.    This  state,  how-- 
ever,  is  apt  to  be  succeeded  hj  dull  despondency ;  the  result,  probably,  J 
of  mental  depression  and  fear.    The  pulse  is  usually  more  frequent  and. 
strong  than  in  health ;  and  yet  not  of  the  true  inflammatory  character. 
Then  comes  the  dread  of  fluids  ;  completing  the  first  stage  ;  the  duration 
of  which  is  short,  never  exceeding  six  days,  and  usually  Hmited  withiiii 
two  or  three.    In  some  cases,  the  premonitory  symptoms  do  not  occuTf. 
or  at  least  are  marked  most  imj)erfectly. 

2.  The  second  stage  commences  with  a  dread  of  fluids.  Frightful' 
agitation — accompanied  with  painful  spasm  of  all  the  muscles  of  respira-: 
tion,  especially  in  the  neck,  and  convulsive  difficulty  of  breathing — h 
produced  by  even  the  sight  of  liquids  ;  by  hearing  fluids  in  motion,  oi 
poured  from  one  vessel  to  another ;  by  the  sudden  contact  of  even  £ 
breath  of  cold  air ;  and  by  the  idea  of  drinking.    The  patient,  usually 
is  well  aware  of  his  state  ;  and,  racked  with  a  burning  thir-st,  may  try  t( . 
overcome  this  instinctive  aversion.    Summoning  a  tremendous  courage, 
he  may  make  a  dash  at  fluid,  and  obtain  a  mouthful ;  but  couATilsioa 
are  sure  to  follow,  most  lOcely  preventing  deglutition  of  more  than  a  fev 
drops.    Sleep  is  now  lost  entirely ;  and  the  mind  is  strangely  altered 
Despair  has  taken  firm  root ;  the  patient  considering  his  doom  inevitable 
and  wisliing  to  be  relieved  by  death  from  his  intense  suffering  ;  yet  ofter 
talking  with  volubility  and  assumed  ease,  on  subjects  indifferent  or  trifling: 
in  the  vain  attempt  to  conceal  his  real  condition.    Sometimes,  auxiet> 
is  obscured  by  no  attempted  concealment ;  and  occasional  screams  attes 
the  horror  and  suffering.    The  general  surface  is  extremely  irritablt 
the  slightest  impression  on  it  exciting  paroxysms.    And  these  are  pi- 
duced,  not  only  by  the  sight,  hearing,  and  thought  of  fluids ;  but  a.h 
by  the  sight  or  hearing  of  objects  connected  with  them,  as  cups,  te;i 
spoons,  etc.    This  hydro];)hobia  may  remit  for  a  time ;  in  some  fi ' 
cases,  an  intermission  has  occurred,  and  swallowing  of  di-ink  has  ho 
accomplished  with  comparative  ease ;  but  the  amendment  is  deceptivr 
and  the  paroxysms  recur  in  a  more  intense  and  enduring  form.  Tbei 
is  pain  in  the  neck  and  throat ;  and  pain  in  the  epigastric  and  diaphrai 
matic  regions ;  often  occasional  vomiting  of  dark,  bilious  matter.  - 
thick  tenacious  sputum  accumulates  in  the  mouth  and  throat ;  oca 
sionally  it  is  seen  frothy  on  the  lips,  in  consequence  of  the  diflicu 
respiration  ;  and  the  attempts  to  dislodge  it,  by  hawking  and  expcctor; 
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iion,  are  very  frequent  and  distressing.  Tlie  voice  is  changed,  and 
^loarse ;  but  it  requires  fancy  to  assimilate  it  to  the  barking  of  a  dog. 
Dccasionally,  a  croupy  noise  is  made  in  respiration,  during  spasmodic  con- 
traction of  "the  glottis.  Sometimes  there  is  an  inclination  to  bite  ;  not, 
Usually,  from  savage  inclination ;  but  involuntarily  and  unwittingly— 
the  patient  often  taldng  care  to  forewarn  his  attendants. 

As  the  disease  advances,  cerebral  excitement  and  disorder  become 
more  and  more  apparent.  The  eyes  are  staring,  bloodshot,  and  never 
5hut ;  hearing,  sight,  and  touch,  are  wonderfully  acute,  but  deceptive  ; 
speech  is  abrupt  and  rapid,  often  incoherent ;  and  at  length  dehrium 
is  confirmed.  The  paroxysms  of  difficult  breathing,  with  spasm  of  the 
muscles  of  the  throat,  become  more  and  more  marked ;  in  one  of  these 
the  patient  dies  asphyxiated ;  or  he  sinks,  exhausted,  during  a  period  of 
remission.  And  such  is  the  second  stage  ;  usually  of  even  shorter  dura- 
tion than  the  first.  Sometimes,  death  is  immediately  preceded  by  com- 
plete remission  of  all  the  symptoms. 

The  morbid  appearances,  iisually  observed  after  death,  are  congestion, 
with  serous  effusion,  in  the  brain  and  spinal  cord,  and  in  their  mem- 
branes. The  mucous  membrane  of  the  stomach  and  fauces  is  increased 
in  vascularity  j  that  lining  the  air-passages  is  often  in  a  similar  state,  and 
the  limgs  are  much  congested.  The  whole  blood  is  dark  and  grumous, 
wanting  in  serum. 

Tetanus  is  the  disease  with  which  this  is  most  apt  to  be  confounded  j 
yet  the  differences  are  sufficiently  marked.  The  spasm  of  the  muscles — 
Df  the  neck  and  jaw  especially — is  continuous  in  tetanus  ;  remitting,  but 
hever  intermitting.  The  jaw  is  usually  much  in  motion  in  hydrophobia, 
in  frequent  attempts  to  clear  the  mouth  and  throat  by  hawking  and 
spitting  the  peculiarly  tenacious  mucus ;  in  tetanus  it  is  rigidly  fixed. 
Tetanus  is  rarely  attended  with  aversion  to  liquids ;  on  the  contrary,  the 
)ath  is  grateful ;  nor  are  the  tetanic  paroxysms  increased  by  the  sight, 
learing,  or  touch  of  fluids.  Also,  tetanus  makes  its  accession  usually 
it  a  much  earlier  period  after  infliction  of  the  injury.  Physiologically, 
svhile  tetanus  is  a  disease  of  the  true  spinal  system,  hydrophobia  involves 
ihe  brain  also ;  as  evinced  by  the  disorder  of  intellectual  function  and 
special  sense,  even  early  in  the  disease.  While,  in  tetanus,  the  stimulus 
svhich  excites  the  paroxysms  "  operates  through  the  true  spinal  cord ; 
in  hydrophobia  it  is  often  conducted  from  the  ganglia  of  special  sense, 
)r  even  from  the  brain ;  so  that  the  sight  or  sound  of  fluids,  or  even 
;he  idea  of  them,  occasions,  equally  with  their  contact,  or  with  that  of 
i  current  of  air,  the  most  distressing  convulsions."  * 

The  characteristics  of  the  hydrophobic  symptoms  may  be  briefly 
stated  as  follows  : — They  are  paroxysmal ;  having  marked  remissions, 
md  occasionally  intermitting.  Breathing  and  deglutition  are  the  func- 
iions  most  prominently  affected,  by  spasm  of  the  muscles  therewith  con- 
lected.  The  external  surface  is  extremely  irritable.  The  intellectual 
unctions  are  perverted  ;  often  from  the  first ;  but  not  truly  deranged  till 
lear  the  close.  The  paroxysms  are  excitable  by  sight,  hearing,  touch, 
thought  suggesting  the  idea  of  water.  The  virus  of  rabies  njuri- 
t^usly  affects  the  nervous  centres  ;  increasing  their  excitability  to  such  an 

*  Carpenter. 
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extent,  that  the  slightest  causes  are  sufficient  to  induce  the  most  violent 
spasmodic  actions. 

Treatment. — Tlie  principal  duty  of  the  surgeon  consists  in  adopting 
means  for  prevention;  those  of  cure  cannot  be  said  to  be  within  the  reach 
of  surgical  skill.  A  person  bitten  under  suspicious  circumstances  is 
usually  much  alarmed,  and  applies  for  relief  without  delay.  Our  first 
business  is  to  inquire  into  the  history  of  the  accident ;  the  disposition 
and  character  of  the  dog ;  its  apparent  condition  at  the  time ;  whether 
loose  or  chained,  whether  provoked  or  not.  For  it  may  happen  that 
the  animal  was  not  to  blame,  having  been  either  provoked  to  an  assault 
in  its  own  way  ;  or  having  inflicted  the  bite  with  the  idea  of  dischargii 
a  supposed  duty  on  an  aggressor.  Such  a  wound  is  not  supposed  to 
contain  any  virus,  if  the  animal  be  apparently  in  sound  health,  and  of 
its  ordinary  mood  ;  and  no  special  treatment  is  required.  If  there  he 
any  reasonable  grounds  for  doubt,  however,  let  error  always  be  approached 
on  the  safer  side,  and  the  treatment  be  conducted  as  if  inoculation  by 
virus  had  actually  occurred.  It  is  better  that  an  unnecessary  severity 
of  treatment  should  be  adoj)ted,  than  that  any  risk  should  be  incurred  of 
the  accession  of  an  almost  certainly  incurable  disease.  If  the  animal  be 
undoubtedly  rabid,  it  should  be  killed  instantly  ;  for  very  obvious  reasons. 
If  it  be  apparently  well,  and  yet  have  inflicted  the  injury  under  sii- 
picious  circumstances,  it  is  better  to  keep  it  in  quarantine,  but  withoii; 
the  knowledge  of  the  patient.  If  the  animal  become  rabid,  it  should  be 
put  to  death  secretly ;  but  if  it  remain  well  over  the  fifty  days,  usually 
allotted  as  the  period  of  probation,  it  should  be  shewn  to  the  patient,  as 
a  most  powerful  means  of  re-assurance.  Indeed,  if  the  next  six  or  ten 
days  pass  over  without  the  appearance  of  symptoms  of  rabies,  we  may 
rest  satisfied  that  the  animal  was  not  rabid  at  the  time  of  the  infliction 
of  the  bite. 

The  surgeon,  when  satisfied  that  the  bite  has  been  inflicted  by  a 
rabid  animal — unless  when  this  has  happened  through  a  considerable 
thickness  of  clothes — at  once  proceeds  to  excision,  when  that  is  prac-< 
ticable  ;  and  effects  it  in  a  thorough  maimer ;  carefully  ascertaining  with; 
the  probe  the  extent  to  which  the  teeth  have  pierced,  and  taking  carei 
that  the  knife  goes  beyond  this  on  every  aspect.  Afterwards,  it  is  welli 
to  apply  a  cupping  glass,  exhausted  {Sir  D.  Barry) ;  so  as  to  encourage 
bleeding,  and  oppose  absorption.  If  there  be  any  uncertainty  as  to  the 
whole  of  the  injured  parts  having  been  removed,  let  caustic  or  the  actual 
cautery  be  applied  freely.  As  before  stated,  it  is  better  that  the  pati 
suffer  pain  unnecessarily,  than  that  any  portion  of  the  virus  should 
permitted  to  remain.  Some  authorities  prefer  caustic  to  excision.  Mr« 
Youatt,  for  example,  reposed  much  faith  in  the  nitrate  of  silver  alona 
And  perhaps  its  chemical  effect  on  the  virus  may  be  fidly  equal  to 
destructive  action  on  the  tissues ;  for  the  latter  we  know  is  but  shght. 
His  experience  and  success  were  great ;  400  cases  of  bite,  by  dogs  \n\- 
doubtedly  rabid,  and  not  one  example  of  hydrophobia.  Yet  excision  i> 
surely  demanded  of  us,  when  practicable,  as  an  additional  and  more  effec- 
tual means  of  security ;  the  chemical  agent  being  afterwards  employed,  il 
deemed  necessary,  to  render  assurance  doubly  sure.  If  the  part  he 
mangled  in  such  a  way  as  to  render  it  impossible  to  obtain  accuracy 
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ither  excision  or  cauterization  of  the  bitten  parts — as  sometimes  happens 
)  a  finger,  or  even  to  a  whole  hand — amputation  should  certainly  ho  per- 
)rmed  (Delpech). 

Along  with  such  local  treatment,  it  is  important  that  the  general 
ealth  be  attended  to  ;  and  more  especially,  that  every  moans  be  taken 
)  maintain  a  state  of  mind  free  from  anxious  forebodings  as  to  the 
>sult.  As  formerly  observed,  should  an  opportunity  occur  of  shewing 
le  animal  alive  and  well,  that  precaution  should  never  be  neglected ; 
jmmunicatiug  at  the  same  time  the  encouraging  fact,  that  among  those 
■ho  have  actually  been  bitten  by  a  rabid  animal  the  occurrence  of  rabies 
;  not  the  rule  but  the  exception. 

It  has  been  said  that  the  bitten  person  generally  loses  no  time  in 
pplying  for  surgical  aid.  But  it  sometimes  happens  that  days  have 
lapsed  ere  the  surgeon  is  consulted.  And  then  arises  a  question,  as  to 
^hetlier  excision,  at  that  period,  is  likely  to  afford  a  favourable  chance 
f  exemption  ;  or  whether  the  virus  must  have  been  already  absorbed, 
ad  diffused  throughout  the  system.  This  question  can  only  be  answered 
y  experience ;  and  experience  has  declared  in  favour  of  operation  even 
b  a  late  period.  The  apparent  success  of  such  tardy  operations  may 
erhaps  be  explained  by  the  fact  already  alluded  to,  that  all  those  bitten 
y  animals  truly  rabid  do  not  fall  victims  to  the  disease ;  but  another 
xplanation  also  offers  itself ;  namely,  that  local  zymosis  may  not  have 
een  completed,  and  that,  consequently,  such  excision  may  be  in  time 
p  prevent  systemic  diffusion. 

Dr.  ]\Iarochetti  (of  Moscow)  maintained  that  characteristic  pustules 
)rm  beneath  the  tongue,  near  the  orifices  of  the  submaxillary  glands, 
etween  the  third  and  ninth  day  from  the  infliction  of  the  bite.  This 
as  also  been  observed  by  M.  Magistel  of  Saintes ;  who,  however,  does 
ot  corroborate  Marochetti's  experience,  that  if  these  pustules  be  punc- 
u-ed  and  timeously  cauterized  with  a  hot  needle,  the  disease  is  aborted  ; 
Tge  doses  of  butchers'  broom  (genista  tinctoria)  being  at  the  same  time 
ven  internally.  Most  others,  however,  have  not  been  able  to  detect 
lese  pustules.  And  yet  it  may  be  well  to  look  for  them  If  found, 
ley  should  certainly  be  cauterized. 

Of  the  curative  treatment,  little  can  be  said  that  is  at  all  satisfactory, 
few  examples  of  recovery  are  on  record ;  but  they  are  only  exceptions 
'  the  general  rule.    And,  towards  these  recoveries,  there  is  no  striking 
:oof  that  the  treatment  was  especially  conducive.     There  is  scarcely 
ly.  remedy  which  has  not  been  tried ;  of  the  more  important  only  is  it 
jcessary  to  speak,  and  that  shortly.    Eleedmg  and  other  active  anti- 
ilogistics  have  failed,  after  abimdant  trial.   Bleeding  is  warrantable  only 
L  the  robust,  and  at  the  very  commencement  of  the  disease  ;  chiefly 
ith  the  view  of  facilitating  the  operation  of  that  class  of  remedies  in 
nich  our  trust  wiU  most  naturally  be  placed— the  calmatives  of  the 
Jrvous  system.    A  sedative,  such  as  opium,  Indian  hemp,  belladonna, 
roscyamus,  may  be  given  in  large  doses,  and  as  often  repeated  as 
rcumstances  indicate  and  will  permit.    The  solid  form,  of  pill  or  bolus, 
ay  be  swallowed,  when  fluids  cannot ;  and  when  deglutition  in  any  way 
tound  impossible,  the  skin,  rectum,  veins,  and  subcutaneous  areolar 
»«e  yet  remain,  whereby  administration  may  be  effected ;  but  expe- 
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rience  leads  to  the  conclusion  that,  however  administered,  even  in  vei-v 
lai'ge  doses,  the  remedies  afford  but  very  temporary  alleviation.  The 
hydrophobic  symptoms  have  a  close  resemblance  to  those  induced  by 
over-doses  of  strychnia  ;  and  aconite  is  reckoned  the  best  antidote  to  this 
poison.    To  Aconite,  Conium,  Woorara,  and  Physostigma  (Calal)ar  bean) 
accordingly,  the  attention  of  the  profession  has  lately  been  directed  in 
connection  with  this  disease.    Dr.  Sibson's  experience  of  the  use  of 
woorara,  in  a  case  wliich  occurred  at  St.  Mary's  Hospital,  London,  has 
not  been  of  a  kind  to  lead  us  to  expect  much  from  its  re-employment 
Magendie  observed,  in  experiments  on  animals,  that  nervous  agency  was 
remarkably  subdued  by  injecting  water  into  the  veins,  so  as  to  induce  ■ 
an  artificial  aqueous  plethora  ;  and  we  have  abeady  seen  that  in  hydro- 
phobia the  general  mass  of  blood  is  black  and  grumous,  palpably  defi- 
cient in  serum.    Injection  of  water  into  the  veins,  therefore,  is  feasible 
in  theory ;  in  practice,  it  has  been  to  a  certain  extent  successful.  And 
further  repetition  is  perhaps  warrantable,  with  the  hope  of  alleviation, 
at  all  events,  if  not  of  cure ;  the  operation  being,  of  course,  carefully 
conducted.    The  hyperassthetic  condition  of  the  spinal  cord  has  natu-  \ 
rally  been  treated  in  various  ways.    Instant  vesication  over  the  upper  ■! 
part  of  the  spine,  by  ammonia,  with  subsequent  endermic  use  of  morphia 
or  other  sedatives,  has  in  some  instances  afforded  decided  rehef ;  and  may  | 
be  resorted  to.    A  very  powerful  sedative  of  easy  appUcation  may  be  j 
employed;  namely,  ice,  contained  in  the  large  intestine  of  an  animal.  ' 
apphed  along  the  spine,  and  over  the  back  of  the  head.    The  eSv 
require  to  be  carefully  watched,  however,  lest  the  sedative  result  provv 
excessive,  and  fatal  prostration  ensue ;  and,  further  to  counteract  tliis, 
support  by  nutrient  enemata  should  be  afforded  at  the  same  time;  strnm 
lants  also  being  employed,  if  required.    Ice,  too,  may  be  kept  in  tlx 
mouth,  as  an  additional  sedative  measure,  and  a  paUiation  of  the  ragi' 
tliirst ;  and  ice,  curiously  enough,  though  closely  connected  in  idea  ■wit; 
water,  is  usually  most  grateful  to  the  patient.    The  details  of  a  case  si 
treated  in  King's  College,  London,  under  Dr.  Todd,*  are  such  as  to  hoL 
out,  in  fiu'ther  experience  of  the  remedy,  hope  of  palhation  at  all  events 
From  inhalation  of  chloroform  a  good  deal  was  naturally  expected  ii 
this  disease  ;  but,  as  yet,  it  too  can  be  ranked  only  with  the  palliativr- 
It  will  always,  however,  ]3rove  serviceable  in  enabhng  the  medi^ 
attendant  to  administer  nutritious  injections  and  medicines  by  means  > 
the  stomach  pump,  and  has  even  in  some  cases  admitted  of  the  patiei 
while  partially  unconscious,  drinking  fluids  without  the  induction  i 
convulsions. 

During  the  administration  of  all  remedies,  it  is  obviously  of  muc 
importance  to  keep  the  patient  carefully  secluded  from  excitement  b 
light,  noise,  or  otherwise  ;  and  to  afford  what  nourishment  is  in  oi  j 
power. 

Lately  it  has  been  proposed  to  perform  tracheotomy,  in  order 
avert  asphyxia  by  spasmodic  closure  of  the  glottis  ;  but  at  the  best,  tli 
can  only  palliate.    And  it  is  to  be  remembered  that  death  frequent 
takes  place,  not  fi'om  asphyxia,  but  during  remission  of  the  spasm,  fw 
mere  exhaustion, 

*  Lancet,  No.  960,  p.  583. 


GLANDERS. 


497 


Inoculation  of  Virus  from  an  Animal  not  Rabid. 

Equinia  or  Glanders. — The  horse,  ass,  and  mule,  are  liable  to  a  dis- 
ease, which,  according  as  it  manifests  itself  chiefly  in  the  lymphatic 
system,  is  termed  Farcy — or  in  the  nasal  passages  and  skin,  is  termed 
Glanders.  The  virus  of  this  disetvse,  received  into  the  human  system, 
deranges  the  whole  blood,  as  poisons  usually  do  ;  and  is  capable  of  pro- 
ducing a  series  of  symptoms  closely  analogous  to  those  which  occur  in 
the  lower  animal.  It  is  communicable  both  by  contagion  and  by  infec- 
tion ;  but  chiefly  by  the  former  mode.  When  inoculation  by  wound 
takes  place,  the  local  symptoms  precede  the  constitutional,  and  are  such 
as  follow  poisoned  wounds  in  general. 

There  is  at  first  fever,  of  variable  character ;  sometimes  sthenic,  more 
frequently  asthenic  in  type  ;  and  soon  followed  by  pains  in  the  limbs 
and  joints.     "  Hard,  circumscribed,  subcutaneous  tumours  form  on  the 
parts  that  are  the  seat  of  pain,  in  the  vicinity  of  the  joints  or  elsewhere 
on  the  extremities,  or  on  the  trunk.  The  skin  covering  the  tumours  may 
fall  into  gangrene,  but  they  usually  suppurate,  and  when  opened  gene- 
rally yield  a  sanious  or  bloody  discharge.    Between  the  fourth  and  the 
sixteenth  days,  a  nasal  discharge  appears  ;  not,  however,  uniformly.  In 
some  cases,  this  symptom  is  only  apparently  absent ;  pressure  causing  a 
discharge  from  the  nose,  or  decubitus  causing  it  to  run  into  the  mouth. 
The  discharge  is  usually  from  both  nostrils,  is  rarely  abundant,  is  yellow- 
ish, viscid,  and  sometimes  purulent  and  streaked  with  blood.    The  nose 
and  adjacent  parts  are  occasionally  SAvoln  ;  and  in  two  cases  gangrene  of 
the  nose  occurred.    At  an  uncertain  period  of  the  malady — at  a  mean 
iterm,  perhaps  on  the  twelfth  day — a  principal  and  remarkable  symptom 
pccurs,  which  consists  in  the  appearance  of  a  pustular  eruption,  or  gan- 
^enous  bullae,  on  the  face,  trunk,  extremities,  or  genital  organs.-  The 
Dustules  appear  in  succession,  and  usually  occupy  the  face,  arms,  thighs, 
md  anterior  surface  of  the  trunk ;  they  have  been  compared  to  the  pus- 
ules  of  small-pox,  but  their  appearance  is  peculiar  and  specific.  The 
)ull8e  may  be  followed  by  gangrene,  varj^ing  in  extent  and  depth.  What- 
ver  the  original  type  of  the  fever  may  have  been,  it  now  becomes  of  a 
yphoid  or  adynamic  character.   The  duration  of  the  disease  is  short.  In 
wo-thirds  of  the  cases,  death  occurred  before  the  seventeenth  day  ;  one 
nly  survived  on  the  fifty-ninth  day."*    As  yet,  the  fatality  has  been 
dmost  without  exception. 

The  disease  may  be  either  acute  or  chronic,  in  its  general  character ; 
ihe  symptoms  and  appearances  varying  accordingly.  The  chronic  form 
an  scarcely  be  said  to  invite  higher  hopes  of  recovery. 

When  there  is  an  abscence  of  nasal  discharge,  and  of  pustules  or 
dcers  in  the  schneiderian  membrane  ;  when  the  characteristic  eruption 
8  present ;  when  also  numerous  soft  doughy  tumours  form  in  various 
?arts  of  the  surface,  remote  from  the  point  of  inoculation— usually  on  the 
sxtremities ;  and  when  these  tumours  are  seldom  resolved,  but  almost 
instantly  suppurate,  and  sometimes  pass  into  gangrene — large  subcuta- 
neous abscesses,  also,  sometimes  forming  in  the  Hmbs— the  disease  may 
>e  temed.  Farcy  ;  chronic  or  acute, 

*  British  and  Foreign  Review,  No.  xxv.  p.  33. 
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The  means  of  prevention  are  sufficiently  obvious.  Those  of  cure  con- 
sist in  a  mitigation  of  symptoms  ;  by  fomentation,  poultice,  or  water- 
dressing  of  sores  and  pustules  ;  by  evacuation  of  abscesses,  and  fi-ee 
incision  of  infiltrated  areolar  tissue  ;  by  the  use  of  dilute  liquor  chlorinii, 
or  the  chlorurets,  as  an  injection  up  the  nostrils,  corrective  of  foitor ;  by 
tho  application  of  various  alteratives  to  the  sores,  as  their  appearances  ^ 
may  indicate  ;  and  by  supporting  the  general  strength  by  diet  and  stimuli, 
as  circumstances  may  require.    The  alterative  said  to  be  most  suitable  i 
for  application  to  the  sores,  is  creasote  in  solution ;  and  the  use  of  the  < 
liquor  chlorinii  internally  in  drachm  doses,  frequently  repeated,  seeing  > 
more  likely  to  be  beneficial  than  any  other  internal  remedy  hitherto  v- 
employed. 

Malignant  Pustule. 

What  is  called  (somewhat  absurdly)  "  The  Malignant  Pustule  "  may 
occur  with  or  without  breach  of  surface  ;  but  only  by  contagion.    And, , , 
of  course,  inoculation  is  the  more  rapid  and  certain  means  of  communi- . 
eating  the  disease.    It  shews  itself  chiefly  in  cattle,  in  the  autumn — i 
specially  in  those  pasturing  in  low  marshy  situations ;  and  is  propagated  * 
by  a  poison  communicated  from  animals  affected  with  the  "  Bovine 
disease," — a  typhoid  afi'ection,  of  which  a  rapidly  fatal  pleuro-pneumonia 
and  the  formation  of  carbuncles  are  the  prominent  symptoms.    Not  only  |i 
oxen,  but  sheep  and  pigs  also  suffer  in  the  same  way.    The  infecting  ii 
animal  may  be  either  dead  or  alive ;  the  patient's  cuticle  may  be  either 
entii-e  or  abraded.    Some  have  asserted  that  the  tainted  flesh  taken  , 
internally,  as  food,  will  produce  the  disease.    No  doubt,  serious  consti- 
tutional disorder  will  in  all  likelihood  occur  under  such  circumstances 
and  the  skin  may  become  affected  by  an  eruption,  probably  degenerating 
into  troublesome  sores;  yet  the  true  "malignant  pustule"  does  not  forn 
but  by  inoculation.    At  all  events,  it  yet  requires  to  be  proved  that  tli( 
disease  is  communicable  either  by  eating  diseased  flesh,  or  by  inhalatioi 
of  tainted  atmosphere  ;  and,  meanwhile,  probabihty  leans  much  toward 
the  negative. 

The  disease,  as  occurring  in  the  human  subject,  may  be  divided  inti 
two  periods ;  in  the  first,  we  have  the  local  symptoms  appearing  and  in 
creasing  in  severity  ;  in  the  second,  the  constitutional  manifest  them 
selves  and  advance  towards  the  fatal  termination.    1.  After  some  itchiii,: 
and  inflammatory  irritation,  a  dark  vesicle  forms  on  the  mere  sur 
face  of  the  skin,  and,  bursting,  discharges  a  brownish  fluid.  Tli 
true   skin   becomes   involved,  and  while  the  vesicle  is  surromidci 
by  a  dark  inflammatory  areola,  the  skin   and  subcutaneous  tissu 
become  infiltrated,  thickened,  and  constitute  the  base  of  a  carbuii 
cular  boil,   which  is   accompanied  with  pain  of  a  severe  burnin 
character,  and,  it  may  be,  with  lymphatic  irritation  extending  to  tli 
trunk.    This  carbuncular  boil  now  becomes  phageda3nic  and  sloughing 
and  preceded  by  a  diffuse  inflammatory  process,  extends  its  ravagi 
more  or  less  rapidly.    2.  Meanwliile  the  patient  has  been  suffering  froi 
inflammatory  fever  of  an  irritative  type  ;  marked  typhoid  deprcssio 
gradually  developes  itself ;  and  a  fatal  issue,  preceded  by  dehrium  an 
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collapse,  may  take  place  from  within  thirty-six  hours  to  ten  days  after 
the  local  invasion. 

The  hands,  being  the  parts  most  liable  to  be  acted  on  by  the  delete- 
rious matter,  are  the  most  frequent  seat  of  the  disorder.  The  persons 
most  commonly  affected  are  butchers,  pig-stickers,  farriers,  tanners,  cur- 
riers, and  wool-pickers,  and  others  whose  occupation  brings  them  into 
contact  with  animals,  or  animal  remains. 

The  indications  of  treatment  are  in  the  early  stage  the  same  as  for 
dissection  punctures,  viz.,  to  arrest  the  action  of  the  putrid  virus,  and,  at 
a  later  period,  to  avert  or  diminish  the  constitutional  result.  The  part  is 
to  be  destroyed,  at  as  early  a  period  as  possible,  by  an  escharotic.  The 
iiiti-ate  of  silver  may  suffice  at  the  very  outset ;  but  when  the  condition  of 
a  cai-buncular  boil  is  developed,  either  nitric  acid  or  the  potassa  fusa  will 
prove  more  suitable.  Separation  of  the  slough  is  watched  ;  and  should 
the  subjacent  parts  seem  still  unsatisfactory,  the  caustic  should,  without 
delay,  be  freely  reapplied.  When  phagedasna  has  commenced,  and  is 
extensive  or  complicated  with  rapid  sloughing,  iron  lotion,  or  a  solution 
of  the  permanganate  of  potash  and  iron,  may  be  advantageously  applied 
subsequently  to  the  use  of  the  caustic.  If  the  disease  is  checked  in  the 
early  stage,  constitutional  remedies  will  not  be  needed  ;  if,  however,  irri- 
tative fever  have  set  in,  tonics,  iron,  quinine,  ammonia,  and  stimuli, 
regulated  by  circumstances,  should  be  administered. 


YI.  Gunshot  Wounds. 

This  term  is  applied  to  injuries  inflicted  by  musket,  rifle,  pistol,  or 
camion  shot,  by  splinters  on  board  of  ship,  by  stones  in  garrison,  and  by 
ihe  bursting  of  shells,  etc. 

They  are  always  more  or  less  of  the  contused  and  lacerated  character ; 
bUowed  by  sloughing  and  suppuration  ;  and,  as  a  rule,  never  healing  but 
by  the  second  intention.    The  sloughing  is  in  part  an  immediate  result  ; 
partly  secondary,  from  consequent  inflammatory  accession,  as  in  other  con- 
tusions.   Hemorrhage  is  seldom  sudden  and  great,  unless  a  lai-ge  artery  be 
directly  implicated.    Yet,  gunshot  injury  being  generally  extensive,  and 
irteries  of  some  considerable  size  consequently  certain  to  be  more  or  less 
wounded,  danger  is  not  slight  from  even  direct  loss  of  blood.    Often,  from 
the  punctured  form  of  the  wound  which  the  smaller  missiles  inflict,  little 
blood  may  flow  externally,  while  a  fatal  hemorrhage  is  advancing  in  the 
mtenor.    The  extent  of  injury  is  very  various.    A  ball  may  merely 
jraze  the  part,  scarcely  inflicting  a  flesh  bruise  ;  or  it  may  impinge,  so  as 
to  fracture  bone,  without  division  of  the  integument.     It  may  enter  a 
part,  and  lodge ;  or  it  may  effect  complete  perforation.    A  limb  may  be 
earned  away,  as  if  by  a  rude  amputation  ;  or  it  may  be  pounded  almost 
to  a  jelly,  yet  remain  continuous  with  the  living  trunk.    The  cannon 
5all  seldom  lodges.     Eound  shot  have  been  found  imbedded  in  the 
glutei,  or  even  in  less  fleshy  parts  ;  but  the  occurrence  is  rare.  Hennen 
mentions  a  case  of  this  kind,  where  a  1 2  lb.  shot  lodged  in  the  thigh 
officer,  who  was  carried  wounded  from  the  field  to  camp  ;  and  its 
presence  was  only  detected  on  post-mortem  examination.    Lodgment  of 
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the  musket  "bullet — as  well  as  of  individual  grajje  shot — on  the  conti'uiy, 
is  not  uncommon.  When  the  missile  is  a  round  ball  discharged  from  a 
musket  of  smooth  bore,  the  aperture  made  by  its  entrance  is  comparatively 
small  in  most  cases,  and  with  the  margins  inverted  and  discoloured ; 
often  it  appears  of  much  less  dimensions  than  the  foreign  body  which 
has  passed  through  it ;  and  souietimes  it  may  even  simulate  the  incised 
character.  The  aperture  of  exit,  on  the  contrary,  has  its  margins  ragged 
and  everted  ;  and  is  usually  of  larger  dimensions  than  that  which  marks 
the  entrance.  When  the  injury  has  been  inflicted  at  "  close  quarters " 
the  aperture  of  entrance  is  comparatively  large,  has  no  smoothness  in  iu 
edges,  and  is  obviously  of  a  lacerated  character ;  then,  too,  portions  of  the 
wadding  are  usually  impacted  in  some  part  of  the  track ;  and  the  surface 
may  be  marked  by  grains  of  powder. 

The  appearances  in  wounds  produced  by  conical  bullets  discharged 
from  rifled  lire-arms  ("arms  of  precision")  vary  materially,  according,' 
to  the  more  or  less  pointed  extremity  of  the  projectile,  the  force  witli 
which  it  is  travelling,  and  whether  it  rotates  on  its  long  or  on  its  shor 
axis  on  coming  in  contact  with  the  body.  The  wound  of  entrance  some- 
times closely  resembles  an  incision ;  in  other  cases  it  differs  little  from 
the  wound  of  exit — both  being  ragged  tears.  In  the  first  instance,  the 
conical  ball  seems  to  "  rifle  "  through,  rotating  on  its  long  axis  ;  in  tke 
latter,  travelling  with  less  velocity,  or  coming  obliquely  upon  the  sur- 
face, it  has  still  sufiicient  force  to  pass  through,  but  rotates  on  its  short 
axis. 

Striking  obliquely  on  the  surface,  a  ball  of  any  form,  without  per- 
f orating,  may  plough  up  the  superficial  textures ;  the  parts  being  most  f 
injured  at  the  point  first  struck. 

The  pain  of  a  mere  flesh  wound  is  often  slight ;  not  more  usually  ^ 
than  the  sensation  of  receiving  a  smart  blow  which  benumbs  the  part; 
and  the  patient,  if  actively  engaged,  may  hardly  be  aware  that  he  has  i 
sustained  injury.  If  a  bone  be  broken,  or  a  large  nerve  torn,  however,  r 
pain  is  usually  severe  ;  though  cases  have  frequently  occurred  in  which  ^ 
the  wounded  man  Avas  first  apprised  of  his  injury  by  his  falling  on  the 
ground,  by  his  arm  hanging  useless  to  the  side,  or  by  blood  flowing  froDi 
the  sleeve,  the  boot,  or  the  stirrup-iron. 

The  shock,  too,  varies.    As  in  other  injuries,  it  may  be  of  two  kinds;  ■ 
mental  and  corporeal.    The  former  is  temporary,  may  exist  without  any  i 
serious  injury,  and  ordinarily  gives  way  to  re-assurance.    The  latter  may  < 
be  aggravated  by  the  former ;  but  is  itself  wholly  independent  of  tli'^ 
mind.    The  bravest,  and  the  most  actively  employed,  are  laid  prostrati^ 
by  it.    It  is  proportioned  to  the  extent  of  injury,  the  importance  of 
the  part  affected,  and  the  amount  of  blood  lost.    If  a  Kmb  has  been  car- 
ried away  by  a  round  shot — or  if  an  internal  organ,  as  the  lung,  stoniacli. 
liver,  has  been  implicated  in  the  course  of  a  bullet — the  patient  is  found 
in  a  state  more  or  less  approaching  to  syncope,  and  struck  Avitli  an  alarm 
and  apprehension  over  which  he  has  no  control.    Whereas,  by  a  snnpl' 
fracture  or  flesh  wound,  the  same  patient  would  scarcely  be  disturbeii 
from  his  ordinary  composure.    Sometimes,  it  is  true,  a  certain  amount  o 
corporeal  and  actual  shock  does  attend  even  on  slight  injury.    33ut  i" 
this  case  it  is  usually  transient ;  either  quickly  passing  off  spoutaueouslv. 


GUNSHOT  WOUNDS. 


501 


or  Yielding  readily  to  ordinary  restoratives.  Cases  arc  on  record,  no 
doubt,  where  a  trivial  injury  has,  from  the  mental  depression  suddenly  in- 
duced, been  followed  by  a  fatal  issue,  and  where,  after  death,  no  serious 
lesion  could  be  detected  elsewhere.  When,  however,  in  a  case  of 
apparently  slight  wound,  we  find  much  depression  of  system,  which 
refuses  to  jaeld,  we  may  be  tolerably  certain  that  what  before  seemed 
trivial  is  in  truth  severe,  and  that  some  internal  organ  has  been  seriously 
implicated. 

And  yet  it  is  strange  how  the  intense  excitement  of  hot  action  may 
prevent  or  rather  modify  the  shock,  to  a  great  extent ;  though  only  for  a 
while.  "  A  foot  soldier  at  Waterloo,  pierced  by  a  musket  bullet  in  the 
hip,  begged  water  from  a  trooper  who  chanced  to  possess  a  canteen  of 
beer.  The  Avounded  man  drank,  returned  his  heartiest  thanks,  men- 
tioned that  his  regiment  was  nearly  exterminated ;  and,  having  pro- 
ceeded a  dozen  yards  in  his  way  to  the  rear,  fell  to  the  earth,  and  with 
one  convulsive  movement  of  his  limbs  ended  his  career.  Yet  his  voice 
gave  scarcely  the  smallest  sign  of  weakness." 

And  again  when  shock  does  exist  in  full  force  it  is  remarkable 
how  clear  and  unshaken  the  mind  often  remains.  At  Corunna,  "  an 
old  officer  who  was  shot  in  the  head,  arrived,  pale  and  faint,  at  the 
emporary  hospital,  and  begged  the  surgeon  to  look  at  his  wound,  which 
was  pronounced  mortal.  '  Indeed  I  feared  so,'  he  responded,  with  im- 
peded utterance  He  laid  his  sword  upon  a  stone  at  his 

side,  as  gently  as  if  its  steel  had  been  turned  to  glass,  and  almost  imme- 
diately sank  dead  upon  the  turf" 

At  one  time,  it  was  supposed  that  a  shock,  sufficient  to  cause  instant 
death,  might  be  sustained  from  mere  concussion ;  produced  by  a  large 
shot  passing  with  great  rapidity  and  closeness,  yet  without  actually 
touching  the  body ;  and  that  laceration  of  muscles  and  arteries,  with 
fracture  of  bones,  might  be  occasioned  in  a  similar  way.  But  it  is  now 
weU  imderstood,  that  these  are  not  the  effects  of  mere  "  wind  contusions," 
as  they  were  termed ;  but  are  produced  by  balls,  which  have  really 
struck  the  surface — yet  with  so  little  directness,  as  to  merely  bruise 
without  infficting  an  open  wound.  An  internal  cavity,  as  of  the  cranium, 
may  sustain  even  a  fatal  concussion  by  the  contact  of  a  spent  shot,  with- 
out any  signs  of  an  outward  bruise  ;  but,  usually,  the  signs  of  contusion 
are  both  apparent  and  extensive.  A  round  shot,  when  first  projected, 
passes  in  a  straight  course  ;  but  soon  it  assumes  a  curvilinear,  paraboloid 
direction  ;  and  at  the  same  time  it  rotates  on  its  own  axis — this  rota- 
tion  increasing  with  the  increased  distance,  and  the  diminished  velocity. 
Sweeping  or  penetrating  wounds  are  likely  to  follow  obstruction  to  the 
first  part  of  its  course ;  while,  in  its  last  stage,  it  may  merely  roll 
round  or  over  the  part,  as  a  wheel  passes  over  a  limb.  Attention  to 
this  circumstance  tends  to  explain  the  occurrence  of  such  latent  injuries  ; 
as  well  as  to  account  for  the  remarkably  circuitous  routes  sometimes 

taken  by  round  mu.sket  bullets  which  penetrate  the  textures  of  the 
body. 

The  course  of  bullets,  more  especially  when  round,  is  at  all  times 
imcertam.  A  very  slight  obstacle  suffices  to  cause  diversion  from  the 
rectilmear  direction— as  evidenced  by  the  rebounding  of  round  shot 
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from  water.    "  A  button,  a  watcli,  a  book,  or  a  handkerchief,  has  maiiv 
a  time  been  the  means  of  preserving  life,"  from  the  musket  bullet  in 
former  days.    And  a  succession  of  such  obstacles  may  occasion  a  most 
devious  track.    The  aperture  of  exit  may  be  found  very  close  to  that  of 
entrance ;  and  yet  the  bullet  may  have  nearly  completed  the  circuit  of 
the  body.    Or  a  ball  may  strike  the  forehead,  and  emerge  at  a  point 
directly  opposite,  in  the  occiput ;  as  if  it  had  perforated  the  cranium  in 
a  straight  line,  while  in  truth  it  has  never  been  deeper  than  the  integu- 
ment.   In  such  cases,  the  superficial  track  is  marked  by  a  discoloured 
elevation,  sometimes  slightly  emphysematous.     In  deeply  penetrating  '\ 
wounds,  the  course  may  be  equally  unexpected ;  bone,  muscle,  fascia,  ij 
proving  the  causes  of  diversion.    A  ball  has  entered  the  breast,  and 
lodged  in  the  scrotum  ;  a  ball  may  penetrate  at  the  upper  part  of  the 
breast  in  fi'ont,  and  lodge  near  the  spine  at  a  much  lower  plane.    "  In  ' 
one  instance  wbich  occurred  in  a  soldier  with  his  arm  extended,  in  tli- 
act  of  endeavouring  to  climb  up  a  scaling  ladder,  a  ball,  which  entered 
about  the  centre  of  the  humerus,  passed  along  the  limb,  and  over  the 
posterior  part  of  the  thorax,  coursed  among  the  abdominal  muscle?, 
dipped  deep  through  the  glutei,  and  presented  on  the  fore  part  of  thi 
opposite  thigh,  about  midway  down."  * 

As  already  stated,  the  nature  of  the  wound  depends  on  the  distance  i 
at  which  the  shot  has  been  fired,  on  the  nature  of  the  foreign  body,  and 
on  the  force  with  which  it  has  come.  At  a  short  distance,  powder  wiU 
penetrate  by  its  grains,  as  well  as  burn  by  its  explosion.  At  a  greater, 
yet  still  limited  distance,  wadding  will  penetrate,  and  may  inflict  a 
ghastly,  lacerated  wound ;  a  circumstance  often  not  considered  by  the 
inexperienced.  Lives  have  often  been  lost — and  still  oftener,  seriously 
endangered — by  the  reckless  discharge,  at  near  distances,  of  firearm 
supposed  to  be  harmless  because  loaded  only  with  powder  and  wadding. 
At  a  short  distance,  small  shot,  as  in  the  common  fowling-piece,  pene- 
trate in  a  mass,  like  a  bullet ;  at  a  considerable  distance,  the  charge 
scatters,  and  inflicts  a  more  extensive  but  less  deadly  wound.  A  bullet, 
when  near,  passes  tearingly  into  flesh ;  when  discharged  more  remotely, 
yet  still  moving  with  great  velocity,  its  wound  is  smaller  and  more 
incised ;  when  of  very  distant  source,  a  round  bullet  may  bruise  muscle 
and  break  bone,  without  penetrating  or  even  wounding  the  integument. 
Slugs,  and  irregular  portions  of  iron,  necessarily  make  more  extensive 
and  serious  wounds  than  those  inflicted  by  round  buUets.  The  latter, 
impinging  on  bone,  are  apt  to  be  flattened  or  otherwise  altered  in  shape; 
and  when  so  altered,  they  may  either  pass  onM'ards  into  flesh,  or  remain 
imbedded  in  bone.  On  a  sharp  ridge  of  bone,  a  bullet  may  be  bisected; 
and  each  half,  passing  onwards,  may  perforate ;  giving  rise  to  two  aper- 
tures of  exit.  The  modern  conical  bullet,  from  a  rifled  bore,  seldom 
lodges  in  bone  ;  but,  striking  with  great  force,  breaks  it  up  into  frag- 
ments, scattering  them  into  the  toin  flesh. 

Leaden  pellets,  and  bullets  unaltered  from  their  smooth  rounded 
form,  may  lodge  in  a  fleshy  part  without  creating  much  disturbance. 
In  such  circumstances,  immediately  after  the  infliction  of  the  injury, 
the  soft  parts  surrounding  the  ball  will  bo  found  more  or  less  cou- 

*  Heimeu's  Militaiy  Surgery,  p.  35. 


GUNSHOT  WOUNDS. 


503 


densed,  by  compression,  into  a  fine  cellular  investment,  which  has 
received  from  Baudens  and  others  the  name  of  the  primitive  cyst,'' 
within  which  the  ball  is  described  as  being  enclosed.  Sometimes  when 
a  bullet  is  lodged,  the  wound  closes  in  the  ordinary  way,  and  perhaps 
about  the  ordiiuuy  time ;  the  foreign  body  then  becomes  surrounded  by 
an  adventitious  cyst  composed  of  a  dense  llbrous  envelope,  usually  firmly 
adherent  to  the  ball  and  to  any  inequalities  which  may  exist  upon  its 
surface,  much  as  though  the  surrounding  textures  had  become  incor- 
porated with  the  metallic  body — this  Baudens  calls  the  "  definitive  cyst" 
Thus  the  bullet  may  remain  for  years,  undisturbed ;  or  it  may  move  gradu- 
ally from  place  to  place,  as  from  the  loins  to  the  back  of  the  heel ;  causing 
but  little  uneasiness,  except  during  atmospheric  change — when  pain,  sense 
of  weight,  and  general  discomfort  in  the  part,  are  apt  to  assume  somewhat 
of  a  barometric  character.  Sharp,  irregular  bodies,  especially  if  non- 
metallic,  are,  however,  seldom  so  tractable ;  the  surrounding  parts  do 
not  tolerate  theii-  presence ;  suppuration  is  profuse,  continued,  or  remit- 
tent ;  inflammatory  re-accessions  are  frequent ;  and  quietude  and  closure 
are  not  obtained,  until  the  offending  substance  has  been  dislodged  and 
taken  away.  Sometimes  the  inflammatory  process  ceases,  the  wound 
contracts,  and  the  discharge  diminishes  ;  yet  a  sinus  remains,  communi- 
cating with  the  foreign  body,  as  if  indicating  and  waiting  for  its  passage 
outwards.  In  this  case  the  bullet  has  an  envelope  of  a  membranous 
character ;  but  not  shut  and  serous-like,  as  in  the  former  case ;  rather 
mucous,  and  with  an  outlet. 

Clothing  may  either  prevent  the  ball's  entrance,  or  enter  and  lodge 
with  it.  A  portion  of  shirt  or  handkerchief,  for  example,  may  be  carried 
before  a  bullet,  vrith  its  continuity  unbroken,  and  become  impacted  in 
the  wound.  On  pulling  out  the  invaginated  portion  of  dress,  the  bullet 
^vill  roll  out  from  its  interior.  Or  the  clothing  may  be  cut  out  like 
so  many  patches,  and  the  portions  driven  inwards  ;  and  these,  with  like 
portions  of  skin  corresponding  to  the  aperture  of  entrance,  are  likely  to 
lodge  while  the  ball  may  perforate  and  escape.  Other  foreign  bodies, 
too,  or  substances  which  come  to  enact  the  part  of  such,  may  lodge,  and 
untowardly  complicate  the  wound  ;  as  portions  of  earth,  stone,  wood,  and 
splinters  of  fractured  bone.  Portions  of  the  clothing,  accoutrements, 
and  even  of  the  body,  of  one  soldier,  may  be  impacted  in  the  wound  of 
his  comrade. 

Bone  may  be  merely  fractured  j  the  injury  being  compound,  but 
neither  comminuted  nor  compHcated.  Or  it  may  be  broken  up  into 
many  portions  of  a  spiculated  character,  with  more  or  less  of  the  frag- 
ments driven  into  the  medullary  canal.  Or  it  may  be  simply  perforated, 
^vith  longitudinal  fissure  extending  more  or  less  widely  from  the  aper- 
ture. Or  a  smooth  round  ball  may  penetrate  only  the  external  part ; 
and  lodge  in  the  cancelli,  leaving  the  general  continuity  of  the  bone  im- 
Ijroken.  Projected  very  slowly,  a  similar  ball  may  merely  bruise  the 
''>ne.  ^  But  such  bruise  is  apt  to  prove  troublesome ;  exciting  inflamma- 

'ly  mischief  in  a  part  of  diminished  power,  and  so  greatly  favouring  the 
induction  of  necrosis.    Gunshot  injury  of  bone,  indeed,  of  whatever 

inrl,  13  always  of  an  unfavourable  -character,  and  prone  to  extensive 
t'ocTosis ;  b'.'ing  attended  with  much  bmising  of  the  tissue.    Joints  may  be 
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simply  opened  up  by  direct  wound,  or  by  Assuring  of  the  articulating  ex- 
tremity of  the  bone  ;  or,  in  addition,  they  may  have  their  interior  occupied 
by  foreign  matter. 

The  indications  of  a  ball,  or  other  foreign  body,  having  escaped,  are 
not  always  plain.  If  there  be  but  one  aperture,  that  of  entrance,  the 
natural  inference  is  that  lodgment  has  taken  place.  Yet  there  is  an  ex- 
ception to  this  ;  when  the  ball  has  been  lodged  in  a  portion  of  the 
clothing  carried  before  it,  pouch-wise,  and  has  escaped  on  the  evulsion  of 
that  portion  at  the  time  of  undressing  the  patient ;  also,  when  the  ball  has 

made  a  complete  circuit,  and  come  out  at  the  same  spot  at  Avhich  it  entered  

as  has  occasionally  happened  in  the  head,  neck,  and  chest.  When,  on  the 
contrary,  there  is  plainly  the  aperture  of  exit  as  well  as  that  of  en- 
trance— and  the  two  are  nearly  in  a  straight  line,  or  otherwise  placed 
as  circumstances  would  seem  to  render  likely — the  probability  is  tliat 
the  ball  has  perforated  and  escaped.  And  still  we  may  be  mistaken ; 
for  it  may  have  been  divided  on  bone,  as  formerly  remarked,  and  one 
part  only  may  have  passed  out,  while  the  other  remains  impacted  Or 
two  apertures,  nearly  in  a  line,  may  both  be  of  entrance  ;  made  by  two 
distinct  balls,  which  have  lodged.  Also,  a  pleurality  of  openings  doe^ 
not  imply  a  plurality  of  bullets.  The  same  bullet  may  perforate  and 
escape,  and  perforate  again ;  or,  after  perforation,  it  may  be  subdivided 
into  two  or  more  fragments,  and  each  have  its  separate  apertm-e  of  exit. 
In  estimating  the  Idvely  course  for  a  ball  to  have  followed,  the  position 
which  the  patient  occupied  at  the  time  the  wound  was  received  must  : 
always  be  taken  into  consideration. 

The  true  extent  and  danger  of  a  gunshot  wound  can  scarcely  be  de-  - 
termined,  until  suppuration  has  been  established.    Then  the  sloughs  ? 
become  detached  ;  not  necessarily  involving  the  whole  track  ;  always  r 
greatest  at  the  point  of  entrance.    And,  on  separation  of  the  sloughs,  , 
bones,  joints,  arteries,  cavities,  and  canals,  may  be  exposed,  which  pre-  - 
viously  Avere  deemed  unimplicated.    In  most  cases,  however,  especially  • 
when  the  wounded  part  is  a  Hmb,  the  extent  of  the  injury  and  the  course  e 
followed  by  the  ball  can  be  tolerably  Avell  estimated,  as  soon  as  the  inflam-  ■ 
matory  process  sets  in,  by  the  full  extent  and  degree  of  the  inflammatoiy  < 
symptoms  which  are  developed ;  though,  as  a  rule,  the  inflammatory  « 
swellmg  and  tension,  when  fully  developed,  seem  to  implicate  all  the  it 
textures  of  the  extremity  more  or  less  directly,  and  not  to  be  confined  i- 
to  the  mere  track  of  the  ball.    When  the  sloughing  is  complete,  the  • 
dead  texture  which  separates  is  a  much  larger  mass  at  the  wound  of  i 
entrance  than  at  that  of  exit ;  indicating  thus  where  the  degree  of  • 
contusion  was  greatest.    At  this  stage  of  matters,  the  standai'd  condition  t 
of  the  wounds  of  entrance  and  exit  is  reversed  ;  the  exit  small,  con-  ■ 
tracted,  healing,  perhaps  nearly  healed  ;  the  entrance  aperture  wide, 
gaping,  with  a  yellowish  grey  slough  hanging  out  like  a  mass  of  dirty 
rag  or  chewed  paper.    The  process  of  separation  of  the  slough  is  usually 
complete,  at  the  entrance  wound,  from  a  week  to  ten  days  after  the 
receipt  of  the  injury.    The  wound  of  exit  is  always  first  healed,  even  if 
it  be  the  more  de])endent  of  the  two  apertures. 

Tiie  accidents  which  are  Liable  to  occur  during  the  progress  of  cuw 
are  many  and  formidable  ;  excess  of  the  inflammatory  process  and  of  m- 
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flaiiimatoiy  fever ;  gcangrene  ;  erysipelas  ;  abscess  after  abscess,  with  fresli 
infliuuniatory  fever,  probably  connected  with  the  lodgment  of  foreign 
matter  ;  dilVuse  puruleiit  iniiltration  ;  inflammatory  afl;ection  of  veins, 
either  in  the  hard  or  soft  tissues,  perhaps  of  the  diffuse  and  suppurative 
kind ;  untoward  extension  or  recurrence  of  sloughing  ;  hemorrhage  on 
the  separation  of  sloughs,  or  by  subsequent  ulceration  ;  accession  of 
sloughing-phagedtena ;  non-union  of  fracture  ;  necrosis  ;  caries  j  exhaus- 
tion by  hectic  ;  tetanus  ;  pya3mia. 

Treatment. — Gimshot  wounds  are  amenable  to  the  rules  of  treatment 
adapted  to  contused  and  lacerated  wounds  in  general ;  the  leading  indica- 
tions being  : — to  watch,  and  if  necessary,  to  expedite  disappearance  of 
the  shock  ;  to  remove  foreign  matter  ;  to  re-adjust  the  parts,  and  place 
them  in  a  comfortable  and  relaxed  position  ;  to  moderate  the  coming  in- 
flammatory attack  ;  to  promote  the  separation  of  sloughs  ;  to  favour  the 
contraction  and  consolidation  of  the  wound  ;  constitutionally,  to  moderate 
the  effects  of  local  excitement,  in  the  first  instance,  and  subsequently  to 
support  the  frame  for  the  perhaps  protracted  efforts  of  repair.  These 
accidents,  when  they  threaten  to  occur,  are  to  be  met  by  the  ordinary 
means.    The  indications  for  treatment  do  not  require  the  extension,  dila- 
tation, or  debridement  of  the  wounds  which  was  practised  by  the  older 
surgeons,  any  more  than  the  escharotics  and  boiling  oil  of  a  still  earlier 
I  date.    The  wound  requires  no  incision  unless  for  exploration  of  its  track  j 
for  the  arrest  of  hemorrhage,  for  the  removal  of  foreign  bodies  or  frag- 
ments of  bone,  for  the  replacement  of  herniated  internal  parts,  for  the 
escape  of  irritating  fluids  (urine),  or  of  inflammatory  products  ;  in  other 
words,  unless  we  can  afford  present  rehef,  or  secure  future  good,  no 
dilatation  of  the  wound  should  be  practised.    As  to  applications  to  the 
wound : — dry  lint  and  a  bandage,  to  secure  the  patient  from  bleeding,  till 
he  reaches  his  regimental  or  divisional  hospital ;  then  a  pledget  of  lint 
soaked  from  time  to  time  in  ice-cold  water ;  or  if  that  cannot  be  had,  and 
the  dressing  cannot  be  frequently  changed,  lint  or  tow  soaked  in  olive 
oil  should  be  applied.   When  the  inflammatory  process  sets  in,  if  attended 
with  much  swelling  and  tension,  dilatation  of  the  wound  including  the 
wounded  fascia  should  be  practised.    Then  poultices  and  fomentation  will 
afford  most  relief,  till  the  sloughs  begin  to  separate  ;  after  which  pressure 
and  stimulating  lotions  should  be  carefully  employed,  so  as  to  obtain 
closure  of  the  sinuses  which  are  apt  to  form.     Should  matter,  however, 
collect,  then  a  counter  opening  must  be  made  in  as  dependent  a  position 
as  possible  ;  wliile  rest,  good  food,  stimulants,  tonics,  change  of  air, 
and  the  other  essentials  of  hygienic  treatment  are  carried  out.    It  is 
obviously  of  much  importance  to  ascertain  at  the  outset  whether  foreign 
matter  has  lodged  or  not.    This  is  effected  by  gentle  yet  determined  ex- 
amination of  the  wound  by  the  finger,  and  manipulation  of  the  wounded 
limb  ;  it  being  well  to  place  the  patient,  during  such  examination,  in  the 
position  which  he  occupied  at  the  time  of  the  injury,  and  then  to  reason 
on  the  most  likely  course  of  the  bullet.    A  probe  is,  it  must  be  remem- 
bered, of  no  service  at  this  stage  of  the  wound ;  affording  nothing  but  con- 
tusing results ;  wliile  the  finger,  which  can  be  easily^nti'oduced  in  the 
benumbed  state  of  the  parts,  and  without  producing  more  pain,  will  give 
most  valuable  information.    If  in  any  exceptional  circumstances,  how- 
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ever,  an  exploratory  instrument  sliould  be  wished,  a  common  whalebone 
probang,  terminating  in  an  ivory,  olivary  extremity,  will  be  found  more 
safe  than  the  common  silver  gunshot  probe.  When  the  foreign  body  is 
felt  plainly  in  the  track  of  the  wound,  it  is  to  be  removed  at  once,  by 
the  finger  or  suitable  forceps ;  the  wound  being  dilated  if  need  be.  If 
superficially  lodged  beneath  the  integument,  it  is  to  be  cut  down  upon 
and  taken  away.  But  if  found  deep  and  firmly  impacted,  it  is  well  to 
wait  for  the  suppurative  stage  ;  and  during  the  relaxation  of  texture 
which  then  occm-s,  to  make  the  attempt  at  removal — at  a  time  when  the 
foreign  body  itself,  in  obedience  to  the  general  law,  has  begun  to  seek  the 
surface.  In  regard  to  bullets  deeply  lodged,  it  ought  also  to  be  remem- 
bered that  they  may  become  encysted  and  quiescent,  giving  little  or  no 
uneasiness,  and  may  remain  so  for  years  ;  or  that,  at  some  future  period, 
they  may  approach  the  surface,  and  ultimately,  as  it  were,  invite  their 
own  removal. 

The  bullet  forceps,  in  common  use  before  the  Crimean  war,  were  the 
most  unserviceable  implements  ever  contrived  for  any  purpose.    The  best 

instruments  for  the  extraction 
of  bullets  are,  when  near  the 
siu-face,  a  pair  of  stout  dressing 
forceps — or,  better,  a  pair  of 
incisor  tooth  forceps.  These 
last  cut  into  the  lead,  and  give 
a  purchase  upon  the  ball  which 
even  its  impaction  in  bone  can- 
not resist.  When  balls  are 
lodged  beyond  reach  of  the 
finger  they  can  scarcely  be  de- 
tected in  the  early  stage  of  the 
wound;  and  forceps  for  their 
removal  through  the  track  of 
the  wound  at  any  period  are 
not  usually  required.  In  such 
circumstances,  however,  a  pair 
of  long  uterine  polypus  forceps, 
or  a  pair  of  Tiemann's  (of  New 
York)  bullet  forceps  will  be 
found  far  more  serviceable  than 
any  others.  These  last  forceps 
are  long  and  slender  in  the 
shanks,  and  terminate  in  long 
teeth  set  outwards  like  the  in- 
cisors of  a  mouse,  so  that  they 
seize  and  bite  into  a  leaden  ball 
when  only  a  small  portion  of  its  circumference  lies  exposed  to  their  grasp. 
When  closed,  the  teeth  protect  each  other ;  and  the  instrument  passes 
along  much  like  a  probe.  They  are,  of  course,  of  no  use  in  the  removal 
of  iron  projectiles,  or  pieces  of  bone.    The  bullet  scoop  with  sliding  rod, 

Fig.  207.  Tiemann's  ball -forceps,  described  in  the  text. 

Fig.  208.  Old-fashioned  ball-forceps  ;  in  the  act  of  removing  the  foreign  body. 


Fig.  207. 


Fig.  20S. 
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reconimendod  by  some  surgeons  at  the  jDresent  day,  is  a  practically 
useless  though  ingenious  toy. 

When  a  bullet  penetrates  the  cavity  of  the  abdomen  or  thorax,  it  is 
very  rare  ly  removable ;  and  hunting  for  it  with  probes  or  forceps  is  out  of 
the  question.  Ey  some,  repeated  bleeding,  along  with  the  most  rigid 
antiphlogistic  treatment,  is  recommended  in  the  hope  of  moderating 
the  obstinate  inflammatory  accession  which  the  presence  of  the  foreign 
body  may  be  expected  to  maintain.  In  some  cases,  however,  balls 
become  secluded  from  the  general  cavity  of  the  thorax  or  abdomen  from 
tlie  very  first,  by  a  copious  formation  of  plastic  lymph ;  and  even  where 
suppuration  ensues,  it  may  be  limited,  and  seek  its  way  to  the  surface, 
either  intercostally,  or  by  the  formation  of  a  communication  with  the 
bronchial  tubes  of  the  corresponding  lung.  The  mere  fact,  therefore,  of 
the  occurrence  of  inflammatory  symptoms  should  not  lead  the  surgeon, 
without  due  consideration,  to  resort  to  bloodletting ;  keeping  in  mind,  as 
he  should,  the  risks  which  a  profuse  and  deep-seated  suppuration  (which 
in  any  circumstances  is  likely  to  ensue)  will  be  certain  to  entail. 

When  a  bone  such  as  the  femur  has  been  struck,  or  even  grazed, 
very  careful  examination  is  necessary — assisted  by  incision,  if  need  be — 
in  order  to  ascertain  the  existence  of  splintering,  and  to  what  extent  it 
has  occurred.  For  recent  experience  has  proved,  that  unless  the  detached 
and  especially  the  impacted  fragments  are  thoroughly  removed  at  the  time, 
these  portions  not  only  die,  but  engender  the  most  serious  consequences 
by  establishing  difiuse  suppuration  within  the  medullary  canal. 

But,  very  frequently,  indeed,  the  surgeon's  first  care  is  to  determine 
whether  an  attempt  should  be  made  to  save  the  injured  limb,  or  whether 
amputation  is  necessary.  The  settlement  of  this  question  will  be  mainly 
influenced  by  the  probability  of  the  occurrence  of  gangrene  ;  by  regard  to 
the  power  of  system  in  the  prospect  of  a  tedious  and  suppurative  cure, 
as  influenced  by  age,  habits,  and  previous  condition  ;  by  the  probabiKty 
of  the  limb  proving  useful,  or  the  contrary,  if  retained  ;  and  by  regard  to 
the  disposable  means  for  conducting  the  after  treatment. 

If  it  be  determined  to  remove  the  Hmb,  a  second  question  arises  as 
to  the  proper  time  for  doing  so ;  whether  the  amputation  shaU  be  ^:?n'- 
mary,  performed  before  inflammatory  accession ;  or  secondary,  after  the 
suppurative  stage  has  been  established,  with  decadence  of  the  consti- 
tutional inflammatory  symptoms.  In  military  and  naval  practice,  there 
18  now  little  of  the  diversity  of  opinion  which  once  existed  on  this  sub- 
ject ;  decided  preference,  for  very  obvious  reasons,  being  given  to  the 
primary  operation.  Primary  amputation  may  be  performed  at  three 
different  periods  before  the  advent  of  the  inflammatory  accession.  (1.) 
Ere  shock  has  been  induced — as  may  occur  on  board  ship,  or  in  a  besieged 
city— the  knife  closely  follows  up  the  lately  inflicted  mutilation.  (2.) 
Or  in  other  cases,  and  more  commonly,  where  this  earliest  period  has 
been  lost  or  has  not  occurred,  we  wait  till  the  shock  has  passed  oflT— as 
usually  happens  within  a  few  hours — and  then,  during  the  interval  of 
systemic  repose,  between  depression  and  excessive  reaction,  a  period 
whose  average  range  is  from  eight  to  sixteen  hours,  we  perform  the 
operation.  Lastly  (3.)  In  some  cases,  when  the  degree  of  shoclc  is  great 
and  mcrcasing,  when  there  is  no  evidence  of  internal  lesion,  but  Avhcn 
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to  all  appearance  the  systemic  shock,  the  gradual  loss  of  blood,  and  the 
distance  the  wounded  man  has  been  brought,  make  it  probable  that  tlie 
injury  to  the  part  is  the  cause  of  tlie  increasing  depression,  the  perform- 
ance of  immediate  amputation,  without  waiting  for  reaction,  should  be 
proceeded  with ;  the  patient  being  brought  fully  under  the  influence  of 
chloroform  as  a  preliminary  proceeding.  Further  shock  is  thus  saved, 
bleeding  satisfactorily  arrested,  and  the  patient  in  all  respects  put  in  a 
more  favourable  condition  for  a  rally  tlian  he  was  previously.  The 
mangled  limb  is  thus,  by  primary  amputation,  converted  into  a  simple 
flesh  wound ;  and  the  dangers  of  gangrene,  high  inflammatory  fever, 
and  hectic,  are  removed  by  anticipation. 

Certain  circumstances  are  usually  understood  to  render  the  performance 
of  primary  amputation  either  essential  or  expedient.  1.  When  a  limb  has 
been  carried  away,  leaving  a  shattered  stump.  To  refrain  from  amputa- 
tion in  such  a  case,  were  Avillingly  to  encounter  immediate  risk  by  gan- 
grene ;  subsequent  danger,  by  hectic,  under  a  wasting  and  long  pro- 
tracted suppuration ;  and  certainty  of  the  stump,  even  when  healed, 
proving  unserviceable.  2.  When  a  limb  has  been  struck  by  shot,  and 
shattered,  although  not  carried  away;  when  bones  are  broken,  blood- 
vessels and  nerves  torn,  and  muscles  bruised  to  disorganization ;  gangrene 
is  inevitable,  and  operation  imperative.  3.  When  a  mass  of  the  soft 
parts  has  been  carried  away,  involving  the  principal  vessels,  yet  without 
injury  to  the  bone  ;  or  when,  the  main  vessels  remaining  entire,  the  rest 
of  the  limb  is  hopelessly  shattered  and  bruised  ;  still  gangrene  is  certain, 
and  amputation  demanded.  4.  When  the  part  is  crushed  to  disorganiza- 
tion, without  wound  of  the  integument ;  as  by  a  spent  shot ;  a  state 
evidenced  by  the  pulpy,  loose  feel,  coldness,  and  impaired  sensibility  of 
the  part.  5.  When  joints  are  opened,  and  the  bones  composing  them 
broken.  This  applies  specially  to  the  lower  limb.  In  the  upper  there 
is  a  much  greater  tolerance  of  injury,  as  well  as  power  of  repair.  In  both 
extremities,  but  especially  in  the  upper,  resection  of  the  joint  often 
supersedes  the  amputation  of  the  limb,  when  the  injury  is  limited 
almost  exclusively  to  the  articulation.  6.  Compound  fractures  of  the 
thigh,  more  especially  at  its  upper  part,  are  usually  found  to  proceed 
nntowardly ;  and,  therefore,  the  majority  of  such  cases  are  held  to 
demand  primary  amputation. 

However  plainly  the  local  injury  may  render  amputation  necessary, 
it  is  obvious  that  the  oj)eration  should  not  be  performed  unless  there 
exist  a  reasonable  prospect  of  success.  For  example,  if  a  patient  be 
mortally  wounded  in  an  internal  organ,  besides  having  sustained  severe 
injury  of  a  limb,  it  were  sad  surgery  to  shorten  as  well  as  embitter  his 
doomed  life  by  the  pain  and  exhaustion  of  an  operation  directed  toAvards 
the  lesser  evil. 

Secondary  amputation  becomes  imperative,  in  the  case  of  a  limb 
which  we  had  hoped  to  save,  when  spreading  gangrene  occurs,  when 
secondary  hemorrhage  sets  in,  when  the  loss  of  bone  by  necrosis,  or  of 
the  soft  parts  by  sloughing,  is  so  extensive  as  to  render  consoHdation 
and  the  retention  of  a  useful  h'mb  liopeless,  or  when  the  frame  is 
obviously  yielding  under  an  otherwise  uncontrollable  hectic.  A  scctnid 
amputation  may  also  be  rendered  expedient,  when  the  stump  which 
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resulted  from  llie  first  operation  proves  unsatisfactory ;  in  consequence 
of  sloughing  or  ulceration  of  the  soft  parts,  or  very  extensive  exfoliation 
of  the  bono. 

The  occurrence  of  tetanus  nia^'-,  under  some  circumstances,  perhaps, 
ho  held  to  warrant  amputation  ;  if  so,  the  operation  should  he  performed 
at  an  early  period  of  the  disease. 

In  almost  all  the  surgical  operations  and  manipulations  connected 
with  gunshot  wounds,  the  use  of  chloroform  is  of  vast  benefit  ;  not  only 
a.=!suaging  pain,  but  also  modifying  the  condition  of  shock,  and  so 
imparting  to  the  system  a  greater  tolerance  of  the  operation,  both  present 
and  prospective. 

« 

Tetanus. 

This  is  a  disease  of  the  true  spinal  nervous  system  ;  the  cerebrum 
being  xmaffected,  or  only  implicated  at  a  very  advanced  period  of  the 
case,  when  delirium  or  stupor  may  supervene  shortly  before  death — as 
in  many  other  affections  primarily  unconnected  with  the  cerebral  centres. 
The  characteristic  symptom  is  true  tonic  spasm  and  permanent  rigidity 
of  the  voluntary  muscles.  According  to  the  extent  and  predominance 
of  the  muscles  affected,  various  terms  are  applied  in  connection  with 
this  disease.  When,  e.g.,  the  muscles  of  the  neck  and  face  alone  are 
involved,  fixedness  of  the  jaw  is  the  most  prominent  symptom — hence 
the  vernacular  term  of  Lock-jaw — and  this  condition  is  technically 
called  Trismus.  When  the  muscles  of  the  back  are  chiefly  affected, 
bending  the  body  backwards,  like  a  bow,  until  in  extreme  cases  the  resting 
points  are  the  heels  and  occiput,  it  is  said  to  be  a  case  of  Opisthotonos  ; 
M'hile  Emprostliotonos — of  infrequent  occurrence — denotes  the  opposite 
condition,  characterized  by  predominant  affection  of  the  muscles  on  the 
anterior  aspect  of  the  trunk.  Bending  to  either  side  is  termed  Pleuro- 
thotonos — a  very  rare  form  of  the  affection.  Strictly  applied,  the  term 
Tetanus  denotes  involvement  of  all  classes  of  muscles,  without  prepon- 
derance of  action  in  any  ;  whereby  the  body  is  rendered  rigid  and 
straight.  The  ordinary  use  of  the  word,  however,  denotes  the  disease 
in  general,  and  includes  all  its  varieties. 

Whatever  form  occurs,  the  access  and  progress  of  the  disease  may 
be  either  Acute  or  Chronic  ;  the  former  a  very  formidable  malady,  seldom 
admitting  of  cure,  tending  to  involve  the  whole  frame,  and  unfortunately 
the  more  frequent  in  occurrence  ;  the  latter  milder  in  all  its  phases,  more 
inclined  to  be  partial,  and  much  more  amenable  to  treatment.  The 
disease  is  also  said  to  be  either  Traumatic  or  Idiojoathic ;  the  former 
following  wound,  or  other  injury,  and  usually  acute  ;  the  latter  of  spon- 
taneous origin,  without  any  external  and  assignable  cause,  and  usually 
chronic. 

The  most  frequent  form  is  that  which  is  traumatic  and  acute  ;  and 
the  symptoms  and  character  of  this  may  be  taken  as  typical  of  the  disease 
in  general.  It  is  more  frequent  in  hot  climates  than  in  temperate ;  in 
military  than  in  civil  practice ;  in  children  and  the  middle-aged,  than  in 
youth  and  the  far  advanced  in  years  ;  and  according  to  some  authors,  in 
inen  than  in  women.    The  existence  of  a  wound  is  not  essential ;  it  has 
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followed  simple  fracture,  and  a  blow  or  bruise — even  apparently  sliglit. 
It  has  also  followed  a  mere  fall,  without  any  apparent  bruise ;  and  it  has 
been  induced  by  the  unsurgical  operation  of  tooth-pivoting.  Wounds, 
however,  are  the  ordinary  exciting  cause  ;  especially  those  of  a  punctured 
and  lacerated  kind,  inflicted  in  dense  textures  well  supplied  with  nerves 
— as  the  fingers  and  hand.  There  is  good  reason  to  believe,  in  some 
instances,  at  all  events,  that  injury  done  to  some  individual  nervous 
branch  is  prominently  connected  with  accession  of  the  symptoms  ;  that 
it  has  been  punctured  or  torn,  or  partially  divided,  or  included  in  a 
ligature  applied  to  a  bleeding  artery  ;  or  that  it  is  continually  excited 
and  injured,  by  some  rough  or  sharp  foreign  matter  lodged  in  the  wound. 

The  predisposing  causes  of  tetanus  are  not  easily  ascertained.  But 
it  seems  quite  certain  that  intestinal  and  uterine  irritation,  especially  the 
former,  act  in  this  way;  as  also  exposure  to  atmospheric  vicissitude 
and  malarious  influences.  And  these,  again,  which  rank  as  predisposing 
causes,  when  a  wound  is  the  exciting  cause,  may,  when  there  is  no 
breach  of  surface,  become  themselves  exciting  causes  of  the  idiopathic 
form  of  the  disease. 

The  period  of  accession  varies.  In  some  cases  the  symptoms  appear 
within  a  few  hours  after  infliction  of  the  injiuy ;  in  others  a  few  days 
elapse,  and  the  accession  is  while  symptoms  of  acute  inflammatory  pro- 
gress are  present  in  the  wound.  More  frequently,  cicatrization  is  nearly 
complete  ;  and  in  such  cases  it  has  been  supposed  that  the  exciting  cause 
is  a  neuromatous  formation  in  the  injured  nerve,  which  has  become  en- 
tangled in  the  dense  cicatrix,  and  is  thereby  irritated.  Certainly,  such 
a  morbid  condition  has  been  met  with  in  tetanic  cases  ;  more  especially 
when  following  burns.  When  three  weeks  have  elapsed,  Avithout  any 
threatening  of  accession,  the  patient  may  usually  be  considered  safe. 
Whereas,  in  hydrophobia,  it  will  be  remembered,  invasion  is  seldom  till 
even  a  more  distant  period. 

In  Tetanus  there  is  a  peculiarly  "  excitable  state  of  the  Spinal  Cord 
and  Medulla  Oblongata,  not  involving  the  ganglia  of  special  sense.  This 
may  be  the  result  of  causes  altogether  internal,  as  in  the  idiopathic  form  . 
of  the  disease  ;  in  which  the  condition  exactly  resembles  that  which  may  ■ 
be  artificially  induced  by  the  administration  of  Strychnine,  or  by  its  ap- 
plication to  the  cord.    Or  it  may  be  first  occasioned  by  some  local  irrita-  • 
tion,  as  that  of  a  lacerated  wound ;  the  irritation  of  the  injured  nerve  i 
being  propagated  to  the  nervous  centres,  and  establishing  the  excitable  i 
state  in  them.    When  the  complaint  has  once  established  itself,  the  re-  ■ 
moval  of  the  original  cause  of  irritation  (as  by  the  amputation  of  the 
injured  limb)  is  seldom  of  any  avail ;  since  the  slightest  impressions 
upon  almost  any  part  of  the  body  are  sufficient  to  excite  the  tetanic 
spasm."* 

The  nerves  concerned  in  mastication  and  deglutition  are  generally 
first  involved ;  and  the  obedient  action  of  the  muscles  produces  distor- 
tion of  the  mouth,  with  a  feeling  of  sore  throat,  and  some  degree  of  pain 
and  stiffness  in  the  neck  and  jaws — usually  the  first  symptom.  If  the 
orbicularis  oris  predominate  in  action,  the  mouth  assumes  a  puckered 
appearance ;  more  frequently  the  antagonist  muscles  are  in  the  ascendant, 

*  Carpenter's  Physiology,  p.  517. 
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causing  a  ghastly  suiile.    Dryness  and  soreness  of  the  mouth  are  felt ; 
swallowing  and  mastication  are  difficult ;  the  neck  becomes  more  and 
tuoro  rigid ;  and  attempts  to  swallow — fluids  especially — are  apt  to  in- 
ince  convulsive  eftbrts,  perhaps  threatening  suffocation.    Ultimately,  the 
jaw  becomes  firmly  closed ;  the  masseters  and  temporals  feeling  hard  and 
bulgijig.    All  tlie  muscles  of  the  face  are  involved.    The  forehead  is 
much  wrinkled,  both  longitudinally  and  transversely  ;  and  the  eyebrows, 
by  the  action  of  each  corrugator  superciUi,  are  closely  approximated,  form- 
ing a  sharp  angular  curve  at  their  inner  and  highest  part.    The  eyes, 
usually,  are  not  fully  opened  ;  the  orbicularis  and  levator  seeming  almost 
to  neutralize  each  other.    The  eyeballs  are  distorted,  and  fixed.  The 
aostrils  ai-e  dilated.   The  angles  of  the  mouth  are  drawn  much  backwards, 
and  (the  elevators  predominating  over  the  depressors)  are  somewhat 
elevated.    The  orbicularis  oris  binds  the  lips  firmly  on  the  teeth  ;  which 
however,  are  now  ahvays  more  or  less  seen.    The  expression  (Misus  Sar- 
donicus)  is  indicative  of  much  suffering,  and  quite  peculiar  to  the  disease  ; 
it  may  indeed  be  said  to  be  pathognomonic.    The  marked  change  of 
countenance  has  not  been  long  assumed,  when  a  distressing  pain  occurs 
at  the  lower  part  of  the  sternum,  shooting  backwards  in  the  direction  of 
the  diaphragm ;  accompanied  by  spasms  of  that  muscle,  impeding  and 
disturbing  respiration.     This  is  the  first  of  the  involuntary  muscles 
which  is  affected.    They  now,  however,  become  more  and  more  involved. 
The  spasms  are  more  intense ;  sometimes  remitting,  even  to  a  consider- 
able extent,  but  never  undergoing  complete  intermission.  Exacerbation 
is  induced  by  the  slightest  external  cause.    In  general,  the  whole  body 
becomes  fixed  and  rigid  ;  occasionally  distorted  by  convulsive  move- 
ments.   The  abdominal  muscles  are  especially  affected ;  the  recti  have 
sometimes  been  torn  by  the  violence  of  contraction.    The  arms  usually 
are  the  last  disordered ;  and  the  fingers  sometimes  continue  mobile  to 
the  last.    The  tongue,  too,  remains  long  free ;  when  affected,  it  tends  to 
protrude  between  the  teeth — if  the  muscles  of  the  jaw  undergo  temporary 
relaxation — only,  however,  to  be  bitten  by  them  during  the  next  access 
of  spasm ;  then  bloody  saliva  trickles  from  the  grinning  mouth,  fearfully 
aggiavating  the  already  horrible  expression  of  countenance.    The  sphinc- 
ters are  usually  contracted.     The  bowels  are  obstinately  constipated; 
partly  from  the  cause  just  stated ;  but  mainly  from  inherent  derange- 
ment of  the  functions  of  the  whole  alimentary  system.    When  movement 
is  obtained,  matters  much  changed  from  the  normal  state,  and  of  remark- 
able fcetor,  are  passed  in  great  abundance ;  shewing  great  derangement 
of  the  intestinal  canal  to  be  a  marked  and  invariable  symptom.    And,  as 
already  stated,  this  derangement  may  also,  with  much  probability,  be 
considered  as  connected  with  the  origin  of  the  disease.    There  is  diffi- 
culty in  passing  water,  from  spasm  of  the  muscular  fibres  at  the  neck  of 
the  bladder,  and  in  the  perineum ;  occasionally  there  is  marked  relaxa- 
tion of  these,  during  which  the  detrusor  may  squirt  forth  the  urine  with 
much  force.    Intense  pain  accompanies  the  spasmodic  exacerbations; 
and  there  is  generally  a  profuse  perspiration  from  the  whole  surface, 
sometimes  emitting  a  peculiar  and  pungent  odour.    The  pulse  at  first 
may  be  both  strong  and  full ;  Imt  it  soon  falls  from  the  sthenic  type, 
oecommg  rapid,  weak,  and  indistinct.    No  delirium,  or  other  apparent 
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disorder  of  tlie  cerebral  function,  occurs,  until  shortly  before  death.  As 
in  hydrophobia,  the  patient  perishes  eitlier  by  asphyxia,  during  a  spas- 
modic paroxysm  ;  or  of  exhaustion,  during  a  period  of  remission  ;  most 
frequently  in  the  latter  mode.  It  is  also  possible  that  death  may  occur 
suddenly,  from  the  muscular  fibres  of  the  heart  having  become  rigidly 
contracted.  The  duration  of  the  disease  is  seldom  beyond  a  few  days, 
in  the  acute  form.  The  chronic  may  continue  for  more  than  a  fortnight ; 
and  then  there  is  usually  recovery. 

The  morbid  appearances  found  after  death  are  similar  to  those  in 
hydrophobia ;  and,  likewise,  are  far  from  uniform  or  satisfactory  in  their 
nature.  The  brain  seldom  shews  aught  amiss  ;  unless  it  be  an  unusual 
amount  of  serum.  The  spinal  cord  usually  evinces  manifest  congestion, 
both  in  itself  and  in  its  membranes  ;  more  especially  at  the  origins  of 
the  nerves ;  and  the  amount  of  serum  may  be  preternaturally  and  con- 
siderably increased.  The  lungs  are  congested  :  there  is  unusual  vascu- 
larity of  the  air  passages,  and  of  the  pharynx,  oesophagus,  and  stomach ; 
and  sometimes  these  canals  retain  a  diminished  calibre,  the  spasmodic 
contraction  having  not  yet  ceased  in  death.  The  nerves  at,  and  leading 
from,  the  injured  part,  usually  shew  increased  vascularity,  enlargement, 
and  other  signs  of  the  inflammatory  process,  either  chronic  or  acute. 
None  of  these  changes,  however,  is  of  such  a  prominent  character  as  to 
enable  the  morbid  anatomist  to  recognise  that  tetanus  had  been  the  cause 
of  death,  unless  he  had  been  made  aAvare  of  the  history  of  the  case. 

In  the  trau.matic  form,  it  is  in  the  nerves  of  the  part  that  inflamma- 
tory change  might  be  expected  to  occur,  rather  than  in  the  spinal  cord ; 
for  the  disease  in  such  case  might  naturally  be  regarded  as  merely  an 
extreme  example  of  Irritability  in  the  whole  true  spinal  system,  induced 
by  irritation  of  some  kind  or  other  in  some  portion  of  its  periphery. 
The  spinal  ganglionic  centres,  no  doubt,  possess  an  increased  suscepti- 
bility of  response  to  external  impressions  ;  but  this  we  might  imagine  to 
be  produced  by  a  degree  of  vascular  change  secondary  to  the  peripheral, 
and  altogether  less  appreciable,  and  minor  in  amount  and  degree.  By 
some,  however,  a  poisoned  condition  of  the  blood  has  been  supposed  to 
account  for  the  tension  of  the  spinal  system  of  nervous  centres  during 
the  existence  of  the  idiopathic  form  of  the  disease,  and  in  the  traumatic 
as  well.  Such  a  theory  in  explanation  of  the  facts  would  not  imply 
the  existence  of  any  such  excessive  source  of  peripheral  irritation  as  the 
other  view,  but  only  such  an  hypera^sthetic  condition  or  increased  sensi- 
tiveness of  the  spinal  ganglia,  as  undoubtedly  exists  in  certain  conditions; 
as,  G.  g.,  poisoning  by  strychnine,  which  closely  simulates  the  tetanic  stat& 
The  poisonous  material  has  by  some  been  supposed  to  originate  in  th 
wound ;  by  others  to  exist  in  the  unwholesome  air,  or  atmospherio 
exposure  by  which  the  patient  is  surrounded. 

No  doubt  Myelitis,  whore  we  have  the  inflammatory  process  in  the 
medulla  spinalis  inducing  symptoms  of  a  tetauic  character,  is  always 
accompanied  by  a  change  of  structure  in  the  medullary  substance,  more 
or  less  marked,  and  always  easily  appreciable.  But  this  is  accompanied 
by  symptoms  of  an  inflammatory  kind  throughout,  and  in  other  respects 
is  altogether  ditfercnt  from  true  tetanus. 

Poisoning  by  strychnia  most  closely  simulates  the  disease  ;  diagnosed, 
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however,  by  tlie  narration  of  tho  case,  the  sudden  onset  of  the  symjjtoms, 
and  the  intermittent  manifestation  of  them  according  to  the  repetitions 
of  the  poisonous  dose — or  their  rapid  fiital  advance,  in  the  case  of  a  single 
dose  sufficient  to  destroy  Hfe. 

Hysteria  sometimes  achieves  a  very  close  simulation.  And  yet  it  is 
capable  of  being  readily  distinguished  by  the  careful  observer  ;  spasm 
and  rigitlity  being  more  decidedly  paroxysmal,  possessing  periods  of  com- 
plete intermission,  and  evidently  being  to  a  great  extent  within  control 
of  the  patient's  will ;  also,  the  ordinary  signs  of  hysteria  are  present, 
usually  in  a  distinct  and  prominent  form.. 

Treatment. — Prevention  is  Kkely  to  be  accomplished  : — in  the  first 
place,  by  avoiding  the  class  of  wounds  most  prone  to  prove  prejudicial 
in  this  way  ;  in  the  second  place,  and  mainly,  by  adopting  the  simple, 
non-irritating  treatment  of  all  wounds,  such  as  we  have  endeavoured 
to  inculcate.  The  disease  having  occurred,  the  indications  of  treatment 
resolve  themselves  into  those  which  regard  the  part,  and  those  which 
regard  the  system. 

As  to  the  part.  Amputation  has  been  proposed  and  practised,  but 
with  very  indifferent  success.  It  can  only  be  of  use  at  an  early  period 
of  the  case,  as  already  observed.  The  result  of  my  OAvn  experience  is 
favourable  to  the  minor  operations  ;  unfavourable  to  the  larger.  Unless 
excessive  pain  in  the  limb,  or  some  urgent  state  of  the  part  itself  (as 
slougliing,  infiltration,  hemorrhage),  rendered  its  removal  necessary,  I 
should  not  feel  warranted  in  performing  any  of  the  greater  amputations, 
in  the  hope  of  relieving  tetanus. 

Incision,  made  to  surround  the  part  on  its  cardiac  aspect,  deep  and 
■wide  enough  to  cut  off  all  nervous  communication,  is  plausible  in  theory ; 
and  experience  already  has  spoken  somewhat  in  its  favour.  It  is  a 
simple  and  safe  procedure,  and  may  often  be  practised  when  amputation 
camiot.  For  the  latter  operation,  at  an  advanced  period  of  the  case,  is 
in  no  circumstances  warrantable  ;  the  shock  and  loss  of  blood  being 
certain  to  accelerate  the  fatal  issue.  Should  any  painful  operation  be 
deemed  expedient,  the  use  of  antesthesia  will  be  especially  productive  of 
good  in  this  disorder,  as  can  be  readily  imagined ;  not  only  rcheving 
pain  and  shock,  but  also  saving  the  nervous  system  from  otherwise 
liighly  injurious  excitement. 

The  actual  cautery  is  by  some  recommended  for  the  wounded  part ; 
by  those  who  imagine  that  some  poisonous  material  generated  in  the 
wound  by  absorption  produces  the  symptoms.  Its  use  has  not  been 
attended  by  success.  On  the  contrary,  the  treatment  there  should  surely 
1)6  of  the  bland  and  soothing  kind  ;  as  water-dressing,  or  light  poultice 

^hot,  and  merhcated  by  sedatives,  as  opium  or  belladonna  ;  incision, 
however,  being  never  withheld,  to  relieve  tension,  evacuate  abscess,  or 
arrest  diffuse  infiltration — when  such  indications  require  to  be  fulfilled. 

As  to  the  system.    Eleeding,  in  genuine  tetanus,  is  not  expediejit. 
if  used  at  all,  it  must  be  early,  and  with  a  sparing  hand  ;  and,  as  in 
^ydrophohia,  rather  as  an  adjuvant  to  other  remedies  than  itself  a  means 
ot  cure.    Purging  is  essential  at  the  first,  as  can  readily  be  understood  ; 
fa  ^'^^^  *o  ^-'6  dislodged  from  the  interior,  and  much  depravity 

01  the  intestinal  secretion  to  be  corrected.    Croton  oil,  olatcrium,  or 
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calomel,  occupying  little  bulk,  may  he  got  over  without  mucli  difficulty ; 
and  may  bo  repeated,  till  the  bowels  respond  freely  to  their  use.  When 
once,  however,  the  bowels  have  been  thoroughly  unloaded,  and  the 
noxious  accumulation  cleared  away,  all  purgatives  are  to  be  abstained 
from.    Besides  exhausting  strength,  their  irritation  can  only  do  harm  ; 
and  their  place  will  be  well  supplied  by  enemata,  sometimes  bland  and 
nutritive,  sometimes  stimulating,  and  more  particularly  terebintliinate. 
Purgation  over,  the  attention  is  naturally  directed  to  the  most  powei-ful 
of  the  sedative  remedies  ;  and  of  these  the  disease  generates  a  remarkable 
tolerance.    Opium  has  been  given  in  large  quantity ;  but  in  the  solid 
form  it  proves  comparatively  inert ;  lodging,  little  altered,  in  the  stomach 
— the  function  of  digestion  being  probably  much  in  abeyance.    Lately  r| 
it  has  been  proposed  to  adininister  it  in  the  form  of  fume,  k  la  Chinois ; 
an  expedient  not  irrational,  and  worthy  of  trial.    Belladonna  has  been] 
given  in  large  doses  ;  one,  two,  three,  or  even  four  grains  of  the  extract! 
every  two  hours  ;  and  frictions,  with  the  tincture,  over  the  affected  J 
parts,  sometimes  have  seemed  to  alford  relief.    But  this  and  all  other: 
medicines,  iu  this  disease,  should  be  given  in  the  fluid  form,  in  order  toij 
favour  their  activity  as  far  as  possible  ;  and  the  mode  of-  administrationii 
may  be  either  by  the  mouth,  or  injected  beneath  the  skin.    The  Cannabis^ 
indica  has,  in  warm  climates,  greatly  alleviated  the  symptoms ;  and, 
some  cases,  seems  to  have  contributed  powerfully  towards  cure.    In  thiaj 
country,  its  success  has  not  hitherto  been  so  great ;  and  yet  such  as  fullj 
to  warrant  further  trial.    My  own  experience  speaks  highly  in  its  favouTjj 
It  is  given  in  doses  of  thirty  droj^s  of  the  tincture ;  repeated  every  hal:! 
hour,  hour,  or  two  hours ;  the  object  being  to  produce  and  mainta 
gentle  narcotism. 

Tobacco  is  a  most  powerful  sedative,  administered  in  the  form  o(j 
enema ;  a  drachm  to  the  pound  of  water,  and  the  half  given  at  a  time : 
with  repetition  according  as  circumstances  may  demand.    Let  it  neve 
be  forgotten,  however,  that  this  remedy  may  readily  become  a  formidabl 
poison  ;  and  that  large  doses,  or  reckless  repetition  of  even  small  qua 
titles,  may  whoUy  prostrate  the  powers  of  life,  and  carry  olf  the  patiend 
Each  dose  must  be  cautiously  given,  and  its  effects  carefully  watchec 
and  while  with  the  tobacco  we  endeavour  to  allay  nervous  exciteme 
and  muscular  spasm,  with  nutriment  and  stimuli  we  sustain  the  powei 
of  life  ;  finding  this  combination  of  a  sedative  with  stimulus  not  oi 
expedient  but  essential.    The  warm  bath  has  a  relaxing  effect  on 
muscular  system  ;  and  this  is  much  enhanced  by  medication  of  the  wat 
with  antimony  ;  from  two  to  six  drachms  of  the  tartrate  of  antiino!? 
being  dissolved  in  an  ordinary  bath.    The  remedy,  however,  reqi] 
care,  like  the  tobacco  ;  lest  it  prove  excessive. 

The  Wourali  poison  is  esteemed  the  most  direct,  powerful,  and  sim| 
of  sedatives  ;  an  animal  poisoned  by  it  "  sinks  from  existence  in  t.'j 
most  placid  swoon."  The  nervous  system  is  chiefly  acted  on;  and, 
apparent  death,  from  cessation  of  nervous  function,  the  heart's  action  mi 
be  continued  for  some  time.  When  no  large  quantity  of  the  poison  Ij 
been  administered,  artificial  respiration — maintaining  the  heart's  actionf 
will  sustain  life  ;  until  the  poisoniug  influence  has  passed  away,  aud  1 1 
nervous  system  has  rallied  from  its  temporary  paralysis.    At  one  timej 
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was  supposed,  naturally  enough,  that  such  complete  rest  given  to  the 
previously  racked  spinal  system,  even  though  of  short  duration,  might  he 
iollowed  by  the  best  curative  effect ;  that  on  resumption  of  nervous 
I'unction,  the  tetanic  symptoms  would  be  found  to  remain  partly  or  even 
iltogether  in  abeyance  ;  and  that  either  an  immediate  exemption  from 
the  symptoms,  or  palliation  and  a  partial  approach  to  cure,  might  thus 
be  obtained.    The  proposed  mode  of  application  to  the  human  subject 
was  to  insert  a  small  quantity  of  the  poison  into  a  puncture  of  the  hand 
ir  arm  ;  regulating  its  introduction  into  the  system,  and  its  effects  there, 
iy  tightening  or  relaxing  a  ligature  on  the  cardiac  aspect  of  the  wound. 
Experiments  on  the  lower  animals,  however,  have  resulted  only  in  dis- 
api)ointment ;  and  the  application  of  this  remedy  to  man  is  now  scarcely 
warrantable. 

From  what  is  now  known  of  the  eff'ects  produced  by  the  Calabar 
bean  {P]iysostigma),  the  use  of  its  tincture  seems  to  hold  out  a  prospect 
of  relief,  by  advantageously  obtaining  the  same  depressing  influence  upon 
the  spinal  ganglionic  centres  as  has  been  attempted  to  be  effected  by 
the  Avourali,  or  as  follows  the  use  of  conium  when  given  in  almost 
poisonous  doses.  In  such  circumstances  doses  of  ten  minims  may  be 
given  every  hour  or  two  hours ;  carefully,  however,  watching  its  eff'ect, 
and  diminishing  or  stopping  the  dose  if  the  degree  of  depression  of  the 
circiUation  should  become  too  great. 

The  breathing  of  chloroform  relaxes  spasm  and  annuls  sufiering,  for 
a  time.  And  the  use  of  this  wondrous  agent  has  certainly  contributed, 
if  not  to  the  cure  of  tetanus,  at  least  greatly  to  alleviation  of  its 
symptoms. 

Counter-irritation  over  the  spine,  with  the  endermic  use  of  sedatives, 
may  do  good.  Morphia  may  be  sprinkled  on  the  raw  surface — or  in- 
jected beneath  the  skin — ^or  aconite,  or  belladonna  ;  and  for  the  same 
reasons  as  stated  in  the  case  of  hydrophobia,  probably  aconite  may  be 
the  most  hopeful  of  the  three.  Or  cold  may  be  applied  continuously 
to  the  spine,  especially  to  its  upper  part ;  its  effect  being  narrowly 
watched,  lest  it  prove  excessive ;  stimuli  and  support  of  the  general 
system  being  at  the  same  time  given,  as  in  the  use  of  tobacco. 

Mercury,  pushed  to  ptyalism,  has  seemed  to  eff'ect  cures  in  hot  cli- 
mates ;  in  this  country  it  has  proved  less  successful.  Lately,  the  sub- 
lutrate  of  mercury,  in  doses  of  ten  grains,  has  been  strongly  recommended. 
Its  effects  are  purgative,  emetic,  and  diaphoretic  ;  and  the  spasms  are 
said  to  relax  greatly,  when  these  results  have  been  obtained. 

Tliroughout  the  whole  period  of  attempted  cure,  the  utmost  quiet 
and  seclusion  should  be  observed ;  all  noise,  light,  and  prying  visitors 
^eing  excluded.  Nourishment  should  be  given,  to  as  full  an  extent  as 
circumstances  place  in  our  power  ;  by  the  mouth,  if  possible ;  by  the 
rectum ;  and  by  the  skin.  By  nutritive  eneraata  and  baths,  life  may 
be  prolonged  for  some  considerable  time  after  the  power  of  swallowing 

gone ;  and — as  bearing  upon  this  point — it  is  to  be  remembered, 
that  the  greater  number  of  patients  usually  die  of  exhaustion. 

On  the  whole,  I  should  be  inclined  to  arrange  as  an  eclectic  consti- 
TOtional  treatment : — absolute  quiet  and  seclusion ;  purgatives,  to  clear 
oroughly  the  prirase  via?,  afterwards  stimulant  cuonuita  as  required  ; 
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nourishment  given  often,  in  small  quantities  ;  cold  to  the  spine,  hy  ice 
in  bladders — ajiplied  constantly,  if  not  proving  over-sedative ;  Indian 
hemp,  pushed,  so  as  to  maintain  moderate  narcotism  ;  inhalation  of  clilo- 
roform,  employed  cautiously  and  occasionally,  to  alleviate  paroxysmal 
accession. 

In  chronic  tetanus,  the  principal  remedies  are  purgatives,  and  turpen- 
tine enemata,  continued  until  a  satisfactory  result  has  been  oljtained  upon 
the  intestinal  canal ;  support,  by  nourishment ;  and  gentle  use  of  the 
antispasmodics.  Heroic  remedies  are  neither  necessary  nor  expedient ; 
recovery  being  as  common  in  this,  as  it  is  rare  in  the  acute  form.  After 
the  tetanic  symptoms  have  subsided,  tonics  are  necessary,  along  with 
support  ;  to  remove  the  state  of  debility  which  tends  to  remain. 


CHAPTEE  XXL 


OF  BUENS  AND  SCALDS. 


Burns  and  Scalds  denote  injury  done  by  excessive  heat ;  applied  in  the 
former,  by  radiation,  by  flame,  by  molten  metals,  or  by  solids ;  in  the 
latter,  by  heated  fluids  or  vapour.  Those  inflicted  by  flame,  heated  oil, 
and  steam,  are  the  most  severe ;  the  temperature  and  intensity  of  com- 
bustion being  great,  or — as  in  the  case  of  steam — the  extent  of  surface 
acted  on  being  usually  very  considerable. 

The  dangers  of  this  form  of  injury  are  various  ;  even  to  a  greater 
extent  than  wounds,  they  are  not  mere  casualties  happened  to  a  part. 
1.  There  is  a  shock  imparted  to  the  system,  when  the  burning  is  exten- 
sive and  severe,  or  involves  an  important  part  :  and  under  tliis  shock 
the  patient  may  perish,  by  syncope.  2.  Imperfect  or  nervous  reaction 
may  result,  to  an  excessive  and  uncontrollable  degree ;  the  patient  sink- 
ing exhausted,  under  febrile  tumult  of  the  asthenic  kind,  at  a  very  early 
period.  Sometimes  a  deceptive  lull  precedes  this  form  of  reaction.  An 
elderly  patient,  badly  burned,  may  walk  to  hospital,  and  yet  be  dead  in 
forty-eight  hours.  3.  Or  reaction  of  the  sthenic  type  proves  excessive  ; 
and  under  the  violence  of  inflammatory  fever,  life  may  be  endangered. 
4.  During  the  progress  of  inflammatory  fever,  the  internal  organs,  more 
especially  the  lungs,  are  apt  to  suffer ;  seriously  compHcating  the  case. 
At  a  more  advanced  period,  fatal  disease  of  the  intestinal  mucous  coat 
may  occur.  5.  More  remotely,  tedious  cicatrization,  confinement,  and 
discharge,  are  prone  to  peril  the  system  by  hectic.  Death  escaped^  life 
may  be  rendered  very  miserable,  hj  the  deformity  and  impairment  of 
function  often  inseparable  from  healing  of  the  burn. 

The  risks  of  burns  and  scalds,  therefore,  practically  depend,  1st, 
upon  the  extent  of  surface  implicated  ;  2d,  upon  the  degree  or  depth  of 
the  injury  inflicted  upon  the  parts  affected  ;  3d,  upon  the  age  and 
strength  of  constitution  of  the  individual  who  has  sustained  the  injury  ; 
and  4th,  as  we  shall  see,  in  no  small  degree  upon  the  site  where  the  in- 
jury has  been  sustained. 

The  classification  of  burns  and  scalds,  at  once  most  natural  and  most 
Tweful,  is  according  to  the  degree  to  which  the  textures  have  sustained 
^J^.  I.  The  mere  surface  is  involved,  by  a  slight  and  temporary 
apphcation  of  heat ;  usually  in  the  form  of  fluid  or  steam.  A  mere  ery- 
thema results,  usually  terminating  in  resolution  ;  but  not  without  risk, 
■When  occurring  in  the  scalp,  chest,  and  abdomen,  when  including  any 
considerable  extent  of  the  surface,  and  especially  when  affecting  a  child  of 
render  years  or  an  individual  who  has  attained  the  other  extreme  of  life. 
'  ihe  cutis  imdergoes  the  inflammatory  process  of  a  higher  grade, 
am,  swelling,  and  tension,  are  followed  by  vesication ;  and  the  vesicles 
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may  either  suppurate,  or  disappear  by  desiccation.    Tlie  lieat  may  have 
been  applied  eitlier  in  the  fluid,  or  in  the  .solid  form.    In  the  latter  case, 
it  is  not  uncommon  for  the  cuticle  to  adhere  to  the  heated  substance ; 
then  no  vesication  forms,  but,  instead,  a  raw  surface  is  left  of  exceeding 
tenderness,  which  speedily  inflames  and  suppurates,  and  probably  is 
extended  by  acute  and  painful  ulceration.    This  circumstance,  occurring 
accidentally,  well  illustrates  the  importance  of  retaining  the  cuticle  uu- 
removed,  and,  after  evacuating  the  serum,  preserving  it  as  little  disturbi 
as  possible,  in  those  cases  which  are  under  treatment  with  vesications 
already  formed.    III.  By  a  greater  application  of  heat,  in  the  solid  form,i 
or  by  flame,  the  external  part  of  the  cutis  vera  is  cauterized  ;  killed  imme- 
diately, or  almost  so  ;  and  converted  into  an  insensible  slough,  of  a  darken 
or  lighter  colour  according  to  the  rapidity  with  which  it  has  been  made  to^ 
part  with  its  vitality.    Though  the  surface  be  insensible  when  lightly 
touched,  yet  acute  pain  is  elicited  by  pressure.    If  the  part  have  died 
instantly,  there  is  no  change  in  its  character  ;  it  is  at  once  an  eschar,  and 
remains  so,  until  detached.   But  when  its  death  has  been  subsequent  to  the 
injury,  and  a  gradual  although  still  a  rapid  process,  dark  vesications  may 
form,  as  in  ordinary  gangrene.    After  separation  of  the  slough,  the  pai 
which  had  almost  ceased  shortly  after  infliction  of  the  injury,  is  renewed, 
a  very  intense  character'-j  in  consequence  of  the  sensitive  cutis,  which  h 
been  but  half  destroyed,  now  constituting  the  raw  and  inflaming  surface 
This,  in  truth,  is  the  most  painful  of  all  burns  ;  and,  as  formerly  obser\ 
ought  to  be  avoided,  when  such  injuries  are  inflicted  by  design  with  i 
curative  object  in  view.    By  gunpowder  this  burn  is  often  produced 
and,  in  such  cases,  the  surrounding  skin  is  begrimed  by  lodgment  of  th 
grains.    lY.  The  skin  is  wholly  cauterized ;  at  once  converted  into  th 
state  of  eschar,  dark  coloured,  dry,  and  insensible.    The  dead  portio 
contracts  in  its  change  ;  and,  consequently,  the  surrounding  integume 
presents  a  puckered  appearance,  so  long  as  the  eschar  remains  adheren 
Pain  is  acute  during  the  burning,  but  soon  subsides ;  and,  for  a  t: 
is  almost  entirely  absent.    On  inflammatory  accession,  necessary 
detachment  of  the  eschar,  pain  returns  ;  but  not  of  the  inordinate  de 
which  invariably  attends  the  like  stage  in  the  preceding  class  of  inj 
This  is  the  form  which  it  should  be  our  object  to  produce  in  using 
actual  cautery.    Y.  The  cauterization  extends  deeply  ;  producing  a  so 
rous,  black,  brittle,  and  depressed  eschar,  more  or  less  extensi^'^e ;  sld 
in  separating,  and  followed  by  much  suppuration;  forming  a  wound  v 
tedious  in  its  progress  towards  cure.    And  the  cicatrix  is  usually  of 
unsatisfactory  kind  when  obtained.  YI.  The  entire  thickness  of  a  limb 
reduced  to  the  state  of  eschar  ;  and  removal  by  amputation  is  demand 
The  spontaneous  separation  is  slow ;  besides,  the  stump  cannot  heal, 
the  system  is  under  much  danger  by  protracted  hectic.    These  differe 
degrees  of  burn  are  divisible  into  two  classes  according  to  their  resul 
The  first  three,  dangerous  from  extent  rather  than  serious  from  lo 
intensity,  and  not  followed,  should  the  patient  recover  from  the  ris 
which  immediately  follow  the  infliction  of  the  injury,  by  axij  seno 
deformity.    The  last  three,  again,  are  rarely  extensive,  but  usually  ve 
serious  from  tlie  inevitable  deformity  which  must  occur  should  cicatr 
tiou  become  complete. 
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lu  general,  these  various  degrees  of  burn  are  more  or  loss  blended ; 
the  greater  including  all  the  lesser.  For  example,  in  the  centre  of  a 
burnt  part,  where  heat  has  been  most  intensely  applied,  there  may  be 
the  depressed  eschar ;  exterior  to  that,  the  skin  only  in  part  destroyed  ; 
beyond  this,  the  skiu  alive,  and  about  to  be  actually  inflamed  ;  and, 
exterior  to  all,  such  an  amount  of  injury  as  will  produce  but  an  ery- 
thema. The  most  severe  examples  of  the  injury  are  usually  those  caused 
by  flame,  as  wlien  the  clothes  have  taken  fire ;  for  the  part  is  made  to 
contribute  towai-ds  its  own  combustion ;  and  this  is  intense  and  rapid. 
And  these  cases  are  always  formidable,  even  if  no  deep  destruction  of 
texture  have  occurred  at  any  part ;  by  reason  of  the  extent  of  surface 
afiected,  and  terror  greatly  augmenting  the  shock — circumstances  both 
tending  to  produce  much  internal  congestion  in  head  and  chest — which 
afterwards  reacts  unfavourably.  Hence  prognosis  must  always  be  guarded. 
In  considering  the  agents  which  usually  produce  certain  degrees  of  burn 
or  scald,  there  are  exceptions  which  it  is  well  to  recollect ;  e.g.,  although 
boiling  water  and  steam  usually  confine  their  effects  to  the  first  three 
degrees  of  scald,  that  is  only  because  the  application  of  these  agents  is 
usually  very  temporary.  A  part  may  be  deeply  destroyed  by  being 
kept  for  some  seconds  in  boihng  water ;  and  the  continuous  play  of 
high  pressure  steam,  as  it  expands  into  aqueous  vapour,  will  in  a  very 
brief  space  of  time  destroy  not  only  the  surface  of  the  cutis  vera,  but 
actually  hoil  the  textures  to  a  considerable  depth. 

As  regards  prognosis,  it  is  important  to  remember,  that  loss  of  sub- 
stance often  proves  more  extensive  than  it  at  first  seemed.  A  part  dies 
immediately ;  but  another,  and  sometimes  a  larger  portion,  perishes  sub- 
sequently, under  the  inflammatory  process  ;  the  heat  was  insuflicient  for 
immediate  extinction  of  its  vitality,  yet  lowered  this  so  far  as  to  render 
it  unable  to  withstand  even  the  ordinary  inflammatory  change  which  in- 
variably ensues.  And,  thus,  the  immediate  eschar  may  come  to  appear 
insignificant,  in  comparison  with  the  subsequent  slough,  and  the  hiatus 
left  after  its  separation.  In  cases  suspected  to  be  severe,  it  is  always  a 
favourable  sign  to  find  vesications  form  ;  denoting  that  the  part  still  re- 
tains at  least  a  certain  amount  of  vitality.  Prognosis  is  further  de- 
pendent, not  only  on  the  extent  of  injury,  but  on  the  previous  state  of 
the  patient's  system,  and  on  the  nature  of  the  part  to  which  the  injury 
has  occurred.  Burns  are  most  dangerous  on  the  head,  neck  and  trunk ; 
as  also  those  which  afi'ect  the  genital  organs,  at  a  tender  or  advanced 
age. 

The  constitutional  symptoms  have  already  been  noticed.  There  is 
first  the  shock  or  state  of  depression,  usually  accompanied  with  more  or 
less  internal  congestion  of  the  brain  and  its  membranes,  of  the  lining 
membrane  of  the  respiratory  tubes,  and  of  the  same  tissue  in  the  intestinal 
canal  From  this  condition  reaction  takes  place,  of  either  a  sthenic  or 
an  asthenic  kind  ;  usually  the  former,  unless  the  accident  be  very  severe, 
or  the  system  previously  much  enfeebled.    Then  comes  inflammatory 

ever,  more  or  less  violent,  accompanying  the  inflammatory  process  which 
necessarily  ensues  in  the  part.  About  tliis  time— the  end  of  the  first,  or 
e  begmnmg  of  the  second  week — the  constitutional  symptoms  are  apt 

0  become  unpleasantly  complicated,  by  evidences  of  acute  aflection  of 


520 


BUllNS  AND  SCALDS. 


tho  internal  organs.  The  lungs  are  prone  to  suffer,  Ly  inflammatory 
affection  of  the  broncliial  membrane  ;  and  also  by  engorgement  of  the 
pulmonary  tissue.  Subsequently  cffusinn  juay  occur  in  the  pleui-al  cavity. 
The  mucous  lining  of  the  duodenum  is  apt  to  ulcerate,  usually  at  a  little 
distance  below  the  pylorus.  The  ulceration  is  round  and  limited  ;  some- 
times single,  sometimes  in  patches.  After  a  time,  contraction  and  cica- 
trization may  take  place ;  more  frequently  perforation  occurs,  and  the 
result  is  fatal.  A  third  complication  is  possible  ;  the  brain  and  its  mem- 
branes, that  were  congested  at  first,  may  become  the  seat  of  cerebral 
softening  and  serous  effusion.  This,  however,  is  usually  at  a  later  period, 
and  accompanies  very  frequently  symptoms  of  Pysemia. 

The  inflammatory  stage  having  passed,  the  symptoms  abate ;  if  the 
sore  left  be  slight,  and  the  progress  towards  cure  satisfactory.  Other- 
wise, hectic  sets  in ;  and,  in  the  more  extensive  and  protracted  cases, 
this  in  its  turn  gives  way  to  confirmed  collapse.  The  extremes  of  age — 
childhood  and  senility — are  more  liable  to  sufier  untowardly  than  ado- 
lescents and  adults  ;  as  can  readily  be  understood. 

Practically,  the  injury  and  its  results  may  be  divided  into  three  : 
stages.  1.  That  of  shock,  with  internal  congestion,  followed  by  reaction, . 
perfect  or  imperfect.  2.  The  inflammatory,  with  its  complications,  by 
affection  of  the  internal  organs,  3.  The  reparative,  ending  either  in  . 
granulation,  contraction,  and  cure,  or  in  wasting  supjiuration,  hectic,  and  i 
collapse — or,  it  may  be,  death  from  pytemic  infection,  or  the  induction  i 
of  tetanus. 

The  process  of  cure  is  uniformly  tedious,  A  portion  of  the  burnt 
part  usually  dies  ;  either  immediately,  or  subsequently,  under  inflam-- 
matory  excess.  This  must  be  detached ;  and  ulceration  accordingly! 
supervenes.  On  subsidence  of  this,  reparation  is  begun ;  at  first  ener- 
getically enough ;  but  the  effort  soon  flags,  and  progress  is  slow  and 
uncertain.  The  injury  has  effectually  impaired  the  vital  power  of  those 
parts  on  which  the  burden  of  the  reproductive  efi'ort  is  thrown ;  and 
they  are  not  equal  to  its  efiicient  supj)ort,  Besides,  there  is  much  loss 
of  substance  ;  the  production  of  new  matter  to  fill  the  gap,  as  has  been 
stated,  is  always  very  scanty ;  the  healing  result  is,  in  consequence, 
mainly  to  be  effected  by  extension  of  the  surrounding  cutaneous  textiu-es 
produced  by  contraction  of  the  cicatrix  ;  and,  whenever  there  is  a  large  ex-, 
tent  of  surface  to  heal  in  this  way,  a  long  time  is  always  required  to  do 
it.  But,  besides  the  fact  that  contraction  and  cicatrization  of  the  sor: 
produced  by  burning  is  always  tedious,  from  the  same  cause  there  is  als 
a  proneness  to  produce  deformity.  For,  by  contraction  of  the  origin? 
textures,  much  displacement  in  the  relations  of  neighbouring  parts  i 
likely  to  ensue  ;  all  the  more,  in  consequence  of  such  contraction  no 
ceasing  on  cicatrization  being  completed,  but  continuing  for  some  tim 
afterwards.  So  much  have  tlie  reproducing  parts  had  their  powe' 
weakened,  they  not  only  form  little  new  substance,  and  leave  the  grcaf 
part  of  the  closure  to  contraction  of  the  original  textures  ;  but  the  littl 
new  which  is  produced  is  imperfectly  organized  ;  and,  consequoutl 
like  all  similar  adventitious  structures,  it  is  prone  to  disajtpoar,  or  a 
least  to  diminisli,  by  aljsorption.  The,  peculiarities  in  tlic  licaliug  o 
burns,  then,  may  be  shortly  stated  to  be  :  that  they  heal  slowly,  an 
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much  more  by  contraction  of  tho  old  structures  than  by  the  formation  of 
new  ;  the  new  matter  is  imperfectly  organized,  and  liable  to  absorption  ; 
and,  consequently,  contraction  continues,  for  some  considerable  time  after 
apparent  completion  of  the  cicatrix.  Exceptional  cases  there  are,  no 
doubt ;  where  either  the  old  tissues  have  been  less  destroyed,  or  the  new 
matter  is  thrown  out  in  excess,  forming  large,  dense,  unseemly  elevations 
of  the  cicatrix. 

Treatment. — No  class  of  injuries  has  been  more  the  subject  of  em- 
pirical treatment  than  burns,  even  in  the  profession.    And  yet  the  indi- 
cations can  be  laid  down,  as  plainly  as  in  any  other  affection.   1.  Assuage 
locaUy.    The  smarting  pain  of  even  a  slight  burn  is  not  easily  borne,  and 
the  sufferer  seeks  anxiously  for  reHef    If  he  be  seen  immediately  after 
the  infliction,  and  the  extent  of  injury  be  small,  there  is  nothing  better 
than  instant  immersion  of  the  part  in  cold  water  j  where  it  is  to  be  re- 
tained, not  for  minutes,  but  for  hours  ;  the  temperature  being  kept  con- 
tinuously low,  by  additions,  as  circumstances  may  require.    Or  the  cold 
may  be  applied  by  means  of  water  or  ice  in  bladders.    A  doubly  bene- 
ficial result  is  obtained.    The  heat  and  pain  are  mitigated,  and,  at  the 
same  time,  the  inflammatory  process  is  held  in  abeyance ;  in  the  slighter 
cases,  it  may  never  occur ;  in  the  more  severe,  its  attack  will  be  less 
violent  than  it  otherwise  would  have  been.     Afterwards,  it  is  our 
priucipal  object  to  prevent  the  contact  of  atmospheric  air ;  the  stimulus 
of  which  would  certainly  induce,  or  aggravate,  inflammatory  accession. 
In  the  slighter  cases — those  of  the  first  class,  and  a  few  of  the  second — ■ 
we  hope  to  avert  suppuration  altogether,  and  to  obtain  cure  by  resolu- 
tion, with  or  without  vesication,  and  certainly  without  the  formation  of 
ulcer  or  secretion  of  pus.    After  discontinuance  of  the  cold,  therefore, 
the  part  must  be  protected  in  some  way  from  without.    By  some  carron 
oil  (equal  parts  of  lime  water  and  olive  oil)  is  extolled,  by  others  flowers 
of  sulphur,  with  sulphur  ointment,  is  considered  a  panacea.    Some  advise 
that  the  surface  should  be  coated  by  a  layer  of  some  bland  adhesive 
suhstance,  which  will  not  irritate  the  raw  or  injm-ed  surface,  and  yet 
will  effectually  exclude  the  air;  as  soap,  gum,  goldbeater's  skin,  or 
varnish.     Gum  Tragacanth  is  probably  the  most  suitable,  as  recom- 
mended for  unclosed  wounds ;  it  is  certainly  bland ;  with  ordinary 
attention  can  be  kept  perfectly  protective ;  and  has  the  advantage  of 
permitting  the  condition  of  the  part  to  be  observed,  almost  as  well 
as  if  it  were  wholly  uncovered.    Others  advise  the  part  to  be  dusted 
over  with  starch  or  flour  ;  but,  when  vesication  is  expected,  this,  like 
the  others  just  mentioned,  is  an  objectionable  form  of  protection; 
inasmuch  as  the  serum  bakes  it  into  crusts,  which  crack,  loosen,  and 
are  apt  to  irritate.    But,  better  than  anything  else,  the  tender  part 
should  be  carefully  enveloped  in  a  thick  layer  of  soft,  cleaned,  cotton 
wadding,  which  is  retained  by  gentle  but  firm  bandaging.    In  such  cir- 
cumstances, before  applying  the  cotton,  when  vesicles  exist,  especially 
when  large,  they  should  be  punctured  or  clipped,  to  permit  free  escape  of 
their  contents  ;  so  relieving  tension.    But  especial  care  should  be  taken 
not  to  ruffle  or  displace  the  cuticle,  still  less  to  remove  it;  for  it  is 
certainly  tlie  most  intimate  and  the  best  ])rotcctor  of  the  tender  surfoco 
Deneath.    To  prevent  tlie  cotton  wadding  from  atUiering  Avhen  the  serous 
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oozing  escapes,  the  simple — the  oxide  of  zinc — or  the  sulphur  ointment, 
spread  on  strips  of  lint,  should  be  laid  over  each  aperture  ;  and  tliis  will 
he  found  a  much  better  plan  of  procedure  than  soaking  the  whole  Avaddiiig, 
or  irregularly  smearing  the  surface,  with  carron  oil  2.  Calm  awl  rejitore 
generally.  The  state  of  depression  must  be  watched  in  the  first  instance, 
and  nothing  done  to  favour  its  continuance.  On  this  account,  when  a 
burn  or  scald  involves  a  large  part  of  the  surface,  the  continuous  use  of 
cold  cannot  with  projDriety  be  had  recourse  to.  Under  such  circum- 
stances, a  warm  solution  of  opium,  or  other  anodyne,  is  preferable,  ibr 
assuaging  pain.  When  the  duration  and  degree  of  shock  threaten  to 
prove  excessive,  restoratives  must  be  employed  ;  as  heat  to  the  general 
surface,  and  warm  drinks  internally  ;  followed,  if  need  be,  by  wine, 
ammonia,  or  other  stimidants.  If  reaction  prove  premature  and  asthenic, 
it  must  be  moderated  by  opium  or  other  calmatives.  And  opium  is  often 
useful,  from  the  first,  in  full  doses,  to  relieve  the  great  suffering,  which 
otherwise  must  tend  to  prolong  and  aggravate  the  condition  of  shock. 
"When,  however,  the  absorbent  surface  is  extensive,  especially  in  the  case 
of  children,  its  effects  as  a  lotion  should  be  watched,  for  they  may  become 
serious.  When  also  the  extent  of  burn  is  great,  and  more  or  less  per- 
sistent somnolence  accompanies  it  from  the  commencement,  the  use  of 
opiates  is  fraught  with  danger;  as  thereby,  by  what  would  otherwise 
be  small  doses,  fatal  coma  with  a  contracted  pupil  has  been  occasioned. 
3.  Keep  antiphlogistics  in  view.  When  stimulating  to  overcome  the 
shock,  the  coming  sthenic  reaction  must  always  be  remembered.  And, 
Avhile  Ave  prevent  sinking,  we  are  to  be  careful  not  to  expedite  and 
aggravate  the  impending  inflammatory  attack.  4.  Promote  sepa- 
ration of  the  sloughs.  For  this,  poultice,  or  warm  water-dressing, 
are  the  suitable  applications.  A  certain  amount  of  ulceration  is 
essential  for  detachment ;  and  under  these  epithems  it  advances  favoiu^- 
ably.  Tor  the  severer  burns,  cotton,  gum,  soap,  and  varnish,  are 
manifestly  unsuitable ;  the  first,  especially,  would  speedily  become 
soaked  with  discharge,  and  either  require  frequent  renewal,  or  else 
prove  a  very  hot-bed  of  putrescence.  It  may  happen,  occasionally,  that 
the  central  portion  of  the  eschar  is  detached  at  an  earher  period  than  the 
margins  ;  and  pus,  accumulating  beneath  the  detached  part,  does  harm  to 
the  inflaming  and  ulcerating  textures  beneath.  Under  such  circum- 
stances, the  elevated  and  tense  dead  portion — the  least  pressure  on  -which 
produces  much  pain — is  to  be  freely  cut  through  by  a  bistoury.  5.  Limit 
the  inflammatory  process.  A  certain  amount  of  this  is  necessary,  to  sepa- 
rate dead  and  dying  parts  from  the  living,  and  to  originate  the  subsequent 
process  of  granulation.  Eut  we  desire  no  more  than  what  is  essential. 
The  part  is  kept  at  rest,  in  a  suitable  posture ;  and  is  fomented  and 
poulticed,  or  enveloped  in  the  water-dressing ;  the  detached  skin,  now 
containing  purulent  fluid,  and  no  longer  acting  as  a  protecting  agent, 
being  carefully  and  completely  removed  with  scissors.  Antiphlogistic 
regimen  is  enjoined,  in  moderation.  The  bowels  are  kept  open,  and  per- 
haps aconite  is  mildly  exhibited.  In  the  more  urgent  cases — more  espe- 
cially when  inflammatory  allection  of  the  chest  exists — even  a  inoderate 
bleeding  may  be  taken  from  the  arm.  But  all  this  roust  be  done  with 
caution,  sparingly  and  grudgingly ;  for  wo  know  full  well  that  every 
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available  resoiirco  of  the  system  will  by  and  by  be  called  upon,  during 
the  protracted  period  of  granulation  and  probable  hectic — and  that  even 
at  the  time  the  system  is  not  in  a  state  favourable  for  the  bearing  of 
heroics.  6.  Promote  granulation.  So  soon  as  the  inflammatory  process 
has  sufficiently  subsided,  water-dressing  is  applied ;  not  hot,  but  tepid,  as 
a  mere  detergent  and  protective  ;  and  this  is  continued,  so  long  as  the 
gi-anulating  surface  remains  of  a  healthy  and  vigorous  character.  Such 
period  is  but  a  short  one,  however ;  the  sore  soon  assumes  the  weak 
character  ;  requiring  medication  of  the  dressings,  by  various  stimulants  j 
as  the  salts  of  zinc,  copper,  iron,  silver,  etc.  At  the  same  time,  early 
support  by  bandaging  is  usually  expedient.  By  some,  a  weak  solution 
of  the  chloruret  of  soda  is  held  in  much  repute  as  an  application  from 
the  first ;  but  this  seems  to  be  its  proper  place ;  and,  in  this  place,  I  can 
testify  from  experience  to  its  efi&cacy.  If  there  is  much  foetor,  a  weak 
dilution  of  Condy's  disinfecting  fluid  suits  admirably.  7.  Regulate  the 
degree  and  direction  of  cicatricial  contraction.  And  remember  that 
centripetal  movement  of  the  old  textures  does  not  cease  on  cicatrization. 
The  parts  implicated  in  the  injury,  mediately  and  immediately,  must  be 
placed  in  their  proper  relative  position  ;  and  should  be  retained  so,  by 
suitable  retentive  means,  during  the  whole  period  of  cure.  For  example, 
in  burns  of  the  neck  with  loss  of  substance  the  head  must  be  placed  and 
kept  erect  by  bandaging  ;  otherwise  the  chin  will  be  drawn  down  upon 
the  sternum,  and  frightful  deformity  will  ensue  by  traction  of  the  facial 
integument  (Fig.  209).  In  less  extensive  injuries,  on  the  face,  arms,  or 
other  exposed  parts,  strips  of  adhesive  plaster  may  be  so  arranged  as  to 
moderate  the  centripetal  movement.  This  opposition,  however,  must 
never  be  carried  so  far  as  to  peril  the  frame  by  hectic  from  tedious  cure. 
"When  orifices  of  canals  are  implicated — as  the  nares,  urethra,  rectum — 
they  are  to  be  kept  distended  by  plugs  or  bougies,  until  the  period  of 
contraction  has  gone  by  -j  in  order  that  the  normal  calibre  may  be  re- 
tained. When  opposing  surfaces  are  implicated,  as  in  extensive  burn  or 
scald  of  the  fingers,  abnormal  union  is  to  be  prevented  by  the  daily  and 
careful  interposition  of  dressing ;  and  it  is  well,  at  the  same  time,  to 
maintaiu  a  considerable  pressure  at  the  points  of  commissure.  8.  Retain 
the  functions  of  joints.  This  is  effected  by  passive  and  frequent  motion. 
But,  sometimes,  the  parts  exterior  to  a  joint  are  so  wholly  involved  by 
the  injury,  as  to  render  it  obviously  impossible  to  fulfil  this  indication. 
The  joint  must  become  stiff,  by  a  kind  of  spurious  anchylosis.  And  we 
have  in  these  cases  to  content  ourselves  with  securing  such  a  position  of 
the  stiffening  part,  as  shall  afterwards  prove  most  serviceable  ;  the  elbow, 
hent  at  right  angles,  or  something  more  ;  the  knee  almost  straight.  9, 
Maintain  the  potvers  of  the  system.  This  is  done  by  attention  to  air, 
exercise,  and  clothing  ;  by  generous  diet ;  by  the  use  of  tonics  and  stimuli ; 
and  of  the  latter,  cantharides  is  often  a  most  efficient  form.  A  view 
towards  this  indication  must  always  pervade  our  fulfilment  of  the  fifth. 
10.  Remedy  deformity.  In  spite  of  all  efforts  to  moderate  contraction, 
and  to  maintain  due  relation  of  position,  deformity  is  of  frequent  occur- 
lence,  wlien  much  loss  of  substance  has  l)cen  sustained.  A  simple  inci- 
^on  may  sometimes  suffice,  Avhen  the  treatment  has  been  negligent. 
Mere  division  of  a  tight  cicatrix  may  permit  the  parts  to  be  normally  re- 


524 


TREATMENT  OF  BUENS  AND  SCALDS. 


adjusted  ;  and  then,  the  proper  retentive  means  being  employed,  a  better 
healing  may  be  obtained.    Or,  by  means  of  a  subcutaneous  wound,  a  de- 
pressed and  adherent  cicatrix  may  be  set  free.    But  perhaps  there  has 
been  no  faulty  treatment ;  everything  has  been  done  to  prevent  displace- 
ment, and  yet  it  has  oc- 
curred.    Or  it  may  be 
that,  to  save  the  system 
and  obtain  a  cure,  the 
moderating  means  have 
been    less  energetically 
employed    towards  the 
close,  than  at  the  first. 
In  short,  there  has  been 
much  loss  of  substance  ; 
and  the  part  could  not 
have  healed  at  all,  with- 
out   very  considerable 
contraction   of   the  old 
textures.    In  such  cases, 
the  deficiency  must  be 
supplied.     By  incision, 
the  cicatrix  is  completely 
divided ;  the  parts  are  re- 
placed in  their  proper 
position  ;  and  then  a  por- 
tion of  integument  and  subcutaneous  tissues,  of  suitable  dimensions  to 
occupy  the  gap,  having  been  detached  by  incision  from  the  vicinity,  or  from 
a  part  in  juxta-position,  is  adjusted  in  its  new  place,  and  there  retained  by 
sutures  and  plasters  ;  a  connecting  slip  being  left  undivided,  whereby  its 
vitality  is  maintained.   It  adheres,  and  eflfectually  prevents  recontraction; 
the  parts  retain  their  normal  position,  and  the  deformity  is — at  least  in 
some  degree — removed.   The  wound,  whence  the  atoning  flap  was  taken, 
is  brought  together,  and  treated  for  either  adhesion  or  granulation, 
according  to  its  form  and  circumstances.    Sometimes,  as  already  stated, 
the  new  matter  of  the  cicatrix  is  unduly  prominent.    In  such  a  case, 
it  may  be  brought  to  its  j^roper  level  by  pressure  carefully  apphed; 
for  such  structure  is  very  amenable  to  absorption.     Shoidd  pressure 
fail,  the  dense  prominence  may  be  excised,  and  the  wound  treated  on 
ordinary  principles.    11.  Amputate  in  certain  cases.    When  a  hnib  is 
charred  throughout  its  entire  thickness,  amputation  is  expedient  at  once; 
so  soon  as  the  shock  of  injury  has  sufficiently  passed  away,  to  admit  of 
the  operation  being  safely  borne.    When  a  joint  has  been  opened  into, 
or  a  bone  necrosed  ;  or  when  from  any  other  cause  suppuration  is  profuse, 
healing  slow,  and  hectic  urgent — the  part  must  sometimes  be  sacrificed  to 
save  life.     12.  TJiroughout  the  whole  cure,  have  great  regard  to  the  state 
of  the  internal  oi^gans,  especially  the  lungs,  serous  membranes,  and  iidesti- 
nal  mucous  membrane ;  and  chiefly  during  the  inflammatory  and  sup' 
purative  stages.    Let  it  ever  be  remembered,  that,  in  the  case  of  extensive 
bui-ns,  the  patient  never  can  be  reckoned  safe  until  after  tlio  whole  has 
Fig.  209.  Burn  of  the  iieclc.    Ucforniity  cau.scd  by  contraclion  of  tlip  cicntrix. 
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been  fairly  cicatrized.  Nay,  that  sometimes  the  whole  cicatrix  may  open 
up  from  some  trivial  cause,  and  the  ulcerated  surface  resulting  prove  irri- 
table or  phagedenic.  In  some  instances,  the  system  may  even  have 
power  enough,  by  a  great  and  long  protracted  struggle,  to  effect  complete 
cicatrization ;  and  may  then  sink,  as  if  exhausted  in  the  effort. 

Such  are  the  principles  of  ordinary  surgery,  which  are  suitable  to 
guide  lis  in  the  treatment  of  this  form  of  injury.  Some  strenuously  ad- 
A'ise  stimulating  applications  from  the  beginning  ;  and  a  theory  has  been 
made  to  suit  the  practice.  IS'either  seem  to  merit  unqualified  approval. 
Alcoholic  applications  may  sometimes  prove  serviceable,  on  a  scalded 
but  imbroken  skin.  There  can  be  no  doubt  that,  in  scalds  of  the  hand 
or  foot,  for  example,  the  immediate  application  of  sjDirits  of  wine  is 
favourable  to  subsidence  of  pain.  Also,  in  the  severer  injuries,  any  sti- 
mulant, at  first  increasing  the  pain,  may  afterwards  be  truly  said  to 
deaden  it ;  by  accelerating  and  aggravating  the  inflammatory  process,  so 
as  speedily  to  overcome  the  impaired  vitality,  and  convert  all  into  one 
slough.  But  such  is  not  wise  and  prudent  surgery.  In  all  severe  cases, 
let  stimulants,  both  internally  and  externally,  be  retained  for  their  pro- 
per time  and  place  ;  and  these  will  be  found  in  the  second,  sixth,  and 
ninth  indications  of  cure. 


CHAPTER  XXIL 


EFFECTS  OF  COLD. 

Frost  Bite — Tlie  effect  of  intense  cold  applied  to  a  part,  so  as  greatly  to 
diminish  vital  power,  and  not  unfrequently  to  produce  local  death,  more 
especially  when  heat  or  other  stimulus  is  rashly  used — we  have  already 
considered  under  the  head  of  mortification. 

The  term  Gliilhlcdn  or  Pernio  is  applied  to  a  less  evil ;  the  effect  of 
cold,  as  affecting  the  texture  more  superficially.  The  parts  most  Uable 
so  to  suffer,  are  those  which  not  only  are  habitually  exposed  to  great 
and  sudden  alternations  of  heat  and  cold,  hut  are  also  natm^ally 
of  comparatively  weak  circulation,  and  consequently  easily  debilitated ; 
as  the  fiingers  and  hands ;  the  toes,  feet,  heels,  and  ankles;  the  tips  of 
the  nose  and  ear.  And  these  are  most  especially  liable,  when  extreme 
circulation  in  the  individual  is  naturally  imperfect ;  from  dyspepsia, 
or  other  disease,  or  from  origmal  conformation.  Like  frost-bite,  chil- 
blain is  usually  not  a  direct  but  a  secondary  effect  of  cold ;  caused  by 
premature  restoration  of  heat  and  circulation.  Eeaction  is  excessive, 
with  diminished  power  of  control.  Yet  a  high  degree  of  the  inflamma- 
tory process  does  not  ensue  ;  otherwise  gangrene  woidd  inevitably  result, 
and  the  case  be  termed  one  of  frost-bite.  The  debilitated  textures  either 
become  congested,  or  a  chronic  inflammatory  process  is  estabhshed.  An 
unpleasant  sensation  of  heat  is  complained  of,  often  attended  or  followed 
by  an  intolerable  itching.  The  part  swells,  and  becomes  of  a  dark 
venous  red  hue.  !N"o  further  progress  may  be  made,  the  part  remain- 
ing in  this  congested  state  for  a  long  period  ;  not  advancmg  to  higher 
morbid  results,  and  but  little  disposed  to  recede.  But,  very  frequently, 
vesicles  form ;  and  these  do  not  dry  and  desquamate  in  the  ordinary 
manner  ;  but,  having  given  way,  disclose  a  painful  ulcer  with  a  smooth 
surface  and  thick  white  edges,  emitting  a  slimy  discharge,  slow  to  heal, 
and  prone  to  assume  either  the  irritable  or  indolent  characters ;  often  at 
first  irritable,  and  secondarily  indolent.  Or,  instead  of  vesication,  the 
surface  seems  to  crack ;  and  the  fissures  degenerate  into  ulcers  of  a  simi- 
lar kind.  Usually,  the  ulceration  is  but  superficial ;  occasionally,  how- 
ever, where  actual  frost-bite  has  complicated  the  chilblain,  it  extends 
deeply,  involving  tendons,  and  even  deeper  parts. 

Prevention  is  better  tlian  cure ;  by  avoiding  exposure  to  extreme 
cold,  more  especially  in  the  parts  most  liable  to  suffer.  Using  for  the 
purposes  of  ordinary  ablution  lukewarm  water ;  neither  cold  nor  hot ; 
always  drying  the  skin  thoroughly  before  exposing  it  to  the  air  ;  and 
when  exposure  has  been  incurred,  taking  care  that  reaction  is  gradual 
and  safe,  using,  for  this  purpose,  tlie  means  recommended  in  tlie  case  of 
threatened  frost-bite.    In  cliildren,  tightly  fitting  shoes,  stoclcings,  and 
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rrloves  are  very  objectionable,  being  very  frequent  predisposing  causes  of 
such  affections  ;  a  frequent  change  of  shoes  and  stockings  should  also  be 
attended  to  so  as  to  diminish  as  much  as  possible  the  cold,  clammy,  and 
moist  condition  of  the  feet. 

When  the  congestive  state  has  been  induced,  probably  the  best 
remedy  is  nitrate  of  silver,  applied  so  as  to  blacken  the  integument ; 
carefully  avoiding  vesication.  Some,  hoAvever,  prefer  tincture  of  iodine, 
and  others  believe  rather  in  the  effects  of  stimulating  spirituous  liniments, 
such  as  the  soaj)  and  oj)ium  with  ammonia,  or  tincture  of  cantharides. 
Chloroform  liniment,  carron  oil,  or  glycerine  will  usually  allay  the  excessive 
itching  better  than  anything  else.  For  the  ulcer  and  fissures,  in  their 
eai'ly  and  iiTitable  period,  nitrate  of  silver  in  substance  is  suitable  ;  fol- 
lowed by  light  poultice  or  water-dressing.  When  they  have  become 
weak  or  indolent — as  they  tend  soon  to  do — various  stimulant  applications 
are  required,  such  as  the  citrine  or  red  precipitate  ointment,  the  black 
wash,  or  even  the  application  of  a  blister  ;  while  attention  must  be 
paid  to  securing  uniform  support  by  careful  bandaging.  A  bandage  care- 
lessly applied,  so  as  to  cause  partial  constriction,  would  certainly  be  pro- 
ductive of  very  serious  injury  to  a  part  whose  vital  power  remains  so 
long  and  so  much  impaired.  When  sloughing  has  taken  place,  a  soft 
poultice  or  water-dressing  should  be  used  alone  until  the  slough  comes 
away. 

When  the  whole  frame  is  exposed  to  intense  cold,  the  general  powers 
of  hfe  gradually  cease.  The  patient  grows  feeble  and  languid,  inclines 
greatly  to  sleep,  sleeps,  becomes  comatose,  and  dies.  On  dissection, 
there  is  usully  found  considerable  serous  effusion  within  the  cranium.  JTo 
prevent  the  extreme  sedative  result,  the  mind  must  be  made  to  work 
against  the  body.  Sleep  and  lying  down  must  be  resisted,  wakefulness 
and  bodily  exertion  compelled.  To  restore,  the  same  gradual  appliances 
must  be  used  as  in  regard  to  a  part ;  cold  friction ;  gradual  increase  of 
the  temperature ;  and  very  sparing  administration  of  food,  drink,  and 
other  stimulants,  internally. 


CHAPTER  XXIIL 

OF  FEACTUEE. 

Fracture  is  a  solution  of  continuity  in  bone,  usually  the  result  of 
external  violence,  directly  or  indirectly  applied ;  sometimes  effected  by 
muscular  action  alone,  but  apt  to  be  followed  by  serious  consequences, 
as  suppuration,  gangrene,  erysipelas,  phlebitis,  or  pyaemia. 

Various  terms  are  employed  to  designate  the  kind  and  circumstances 
of  the  injury.  It  is  called  transverse,  oblique,  or  longitudinal,  according  to 
the  direction  in  Avliich  the  break  has  occurred.  It  is  said  to  be  SimjAe, 
when  there  is  mere  fracture  of  the  bone,  at  one  part ;  and  nothing  more. 
Compound,  when  in  addition  to  the  injury  of  bone,  there  is  an  open 
wound  of  the  superimposed  soft  parts,  communicatmg  with  the  fractm-e. 
Single,  Double,  Midtij)le,  or  Comminuted,  when  the  brealcing  is  at  one 
point  or  many  ;  or  occasioning  numerous  fragments.  CornxMcated,  when 
some  serious  injury  of  neighbouring  j)arts  influences  prognosis  or  treat- 
ment ;  as  e.  g.,  when  dislocation  co-exists,  or  a  traumatic  aneurism  forma 
in  consequence  of  the  injury  inflicted  by  the  broken  bone  on  the  neigb 
bouring  artery.  It  is  said  to  be  a  case  of  Fracture  with  wound,  when 
the  co-existent  wound  of  the  soft  parts  is  at  a  different  place,  and  does 
not  necessarily  communicate  with  the  injury  of  the  bone.  Fractures  are 
sometimes  complete,  at  other  times  the  whole  thickness  of  the  bone  has 
not  given  way  ;  they  are  then  called  incomplete  or  particd. 

The  parts  of  the  skeleton  most  liable  to  fracture,  are  the  long  bones, 
more  especially  of  the  extremities  ;  and  these  may  sufi'er  by  violence 
applied  either  directly  or  indirectly.  The  flat  and  spongy  bones,  with 
the  exception  of  those  of  the  cranium,  are  less  liable ;  and  seldom  give 
way  excej)t  under  violence  which  is  both  direct  and  severe. 

A  bone  does  not  always  break  at  the  point  struck.  A  blow  on  the 
symphysis  menti,  in  most  cases,  occasions  fracture  of  the  jaw  at  the 
bicuspid  teeth,  midway  between  its  symphysis  and  the  angle  ;  a  concuss- 
ing force  applied  to  the  lower  extremity,  through  the  foot,  ordiuarily 
expends  itself  in  producing  fracture  of  the  tibia  near  the  ankle,  and  of 
the  fibula  at  its  upper  part. 

The  broken  fragments  visually  become  more  or  less  displaced ;  this  is 
not,  however,  always  the  case,  as  we  see  in  the  skull,  and  in  the  fracture 
of  one  of  twin  bones.  In  the  long  bones  it  is  least  marked  in  those 
cases  of  transverse  fracture,  where  the  force  occasioning  the  lesion  has 
acted  directly.  The  direction  of  the  force  wherewith  the  injury  was 
inflicted  may  push  one  or  both  portions  at  the  seat  of  fracture  past  each 
other ;  and  the  weight  of  the  limb  or  body  may  increase  displacement 
by  angulation  or  rotation,  wlien  the  part  is  raised,  or  when  an  attempt 
is  made  to  use  it.    Another  important  agent  in  effecting  further  displace- 
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meiit  when  the  ends  of  the  broken  bone  have  passed  each  otlier,  or  ride 
one  over  the  other,  is  the  action  of  those  muscles  which  are  implicated 
in  the  injury,  and  which  tend  to  approximate  the  extremities  of  the 
broken  bone.  Sometimes,  instead  of  riding,  there  is  separation  of  the 
fragments  from  each  other ;  as  in  transverse  fracture  of  the  patella.  Most 
frequently,  the  fragments  cross  and  overlap  each  other,  with  consequent 
shortening  of  the  limb.  Sometimes  one  fragment  alone  is  displaced ;  as 
in  fracture  of  the  clavicle ;  the  sternal  portion  remaining  nearly  in  its 
proper  place,  while  the  lower  passes  downwards  and  forwards.  In  other 
cases,  both  suffer  displacement ;  as  in  fracture  of  the  humerus  below  its 
bicipital  groove ;  the  upper  fragment  passing  in  towards  the  chest ;  the 
lower  being  elevated,  and  displaced  outwards,  by  the  deltoid. 

One  fragment  usually  is  on  a  higher  level  than  the  other,  seeming  as 
if  it  had  risen  above  its  fellow ;  and  hence  we  frequently  speak  of  "  the 
rising  end  of  the  bone."  But  this  phrase,  if  not  rightly  understood,  may 
lead  to  great  practical  error.  The  sternal  end  of  the  fractured  clavicle 
seems  to  rise,  but  in  truth  is  in  its  place  ;  while  the  lower  fragment  has 
fallen  away.  And  in  attempting  readjustment  in  this  fracture,  we  are 
not  to  repress  the  apparently  "  rising  end ; "  but,  leaving  it  alone,  we 
bring  up  to  its  level  the  one  which  is  truly  displaced.  On  the  other 
hand,  the  "rising  end"  is  both  real  and  apparent ;  as  in  fracture  of  the 
tibia,  below  its  tubercle ;  and  in  fracture  of  the  femur,  below  the  trochanter 
minor.  In  each  of  these  cases,  the  upper 
fragment  is  truly  tilted  forwards ;  and 
means  for  its  reduction  are  undertaken 
"ivith  propriety. 

By  the  displacement,  neighbouring  parts 
are  hable  to  be  compressed,  torn,  or  other- 
wise injured  ;  and  hence  the  most  serious 
compKcations  may  ensue ;  unless  such  dis- 
placement be  detected,  understood,  and 
speedily  rectified.  For  example,  the  dis- 
placed fragments  of  a  broken  rib  may  punc- 
ture and  irritate  the  pleura  and  lungs,  ex- 
citing violent  inflammatory  access  there. 
And  displaced  portions  of  a  broken  cranium 
may  cause  a  like  injury  to  the  brain  and  its 
membranes,  followed  by  results  still  more 
disastrous. 

Proneness  to  fracture  varies  with  age. 
The  bones  of  the  old  man  are  brittle,  and  give  way  under  a  degree  of 
violence  which  would  have  little  disturbed  them  in  younger  years.  The 
bones  of  the  child,  on  the  contrary,  are  as  Hkely  to  bend  as  to  break ; 
although,  indeed,  it  is  true  that  fracture  takes  place  even  in  utero. 

Bending  of  the  long  bones,  with  partial  {incomplete)  fracture,  from 
orce  applied  to  their  extremity,  is  by  no  means  uncommon  in  the  child 
ana  adolescent.    The  bones  of  the  fore-arm,  for  example,  are  not  unfre- 
quently  found  more  or  less  bent,  from  a  fall  saved  on  the  hand.  Con- 

f.tn?^'  8pi"<'.  ^^aacted  ;  shewing  an  inevitable,  formidable,  and  often 

'!*tai  complication— injury  to  the  spinal  cord. 
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tinuity  is  plainly  uninterrupted,  and  bending  is  apparent ;  there  is  much 
pain,  deformity,  and  loss  of  power,  but  no  crepitus ;  the  bending  can  be 
undone,  by  force  suitably  applied ;  and  then,  for  the  first 
time,  crepitus  will  be  perceived.  A  few  of  the  osseous 
fibres  had  given  way,  on  the  convexity  of  the  curve  ;  and 
these,  not  being  brought  into  apposition,  could  give  no 
crepitus.  In  straightening  the  bone,  the  fracture  may  be 
rendered  complete  ;  or,  at  all  events,  the  already  ruptured 
fibres  will  be  brought  into  contact ;  and  in  either  case, 
crepitus  is  at  once  elicited.  In  other  cases,  bending  is  un- 
accompanied with  any  solution  of  continuity.  For  example, 
a  child  may  receive  a  smart  blow  on  the  head  ;  depression 
of  the  cranium  may  be  so  occasioned,  without  any  fracture ; 
and  the  depressed  portion,  by  the  innate  and  gradual 
resilience  of  the  osseous  tissue  at  that  age,  ultimately  re- 
sumes its  normal  relative  position. 

Constitutional  vice  often  predisposes  to  fracture.  The 
cancerous  diathesis  does  so,  as  we  have  already  seen  ;  and, 
still  more,  that  abnormal  condition  of  the  skeleton  denoted 
by  the  term  "  fragilitas  ossium."  It  is  a  common  saying 
that  the  bones  are  more  brittle  in  frost  than  at  other  times ; 
but,  probably,  the  greater  frequency  of  fractures  in  the 
winter  months  can  be  more  rationally  accounted  for,  by  the 
increased  liability  to  fall,  and  by  the  hardness  of  the  ground 
on  which  the  falling  body  is  received.  The  functions  of 
certain  bones  predispose  to  their  fracture  ;  the  clavicle,  supporting  the 
shoulder,  is  rendered  liable  to  fractiu'e  by  blows  or  falls  on  that  part ; 
and  the  radius  is  similarly  circumstanced,  when  compared  with  its  com- 
panion the  ulna,  in  consequence  of  its  special  connection  with  the  hand. 
Others,  again,  are  rendered  liable  by  the  mere  exposure  of  their  posi- 
tion. The  unprotected  cranium,  for  example,  is  more  liable  to  fracture 
than  the  comparatively  well-cushioned  scapula  ;  the  clavicle  is  more  i 
liable  than  the  ribs  ;  and  any  of  these  is  more  liable  than  the  spine. 

"While  such  circumstances  may  be  said  to  be  the  predisposing  causes  » 
of  fracture,  the  exciting  causes  are  two  ;  external  force  and  muscular 
action.  Force  may  be  applied  directly ;  as  by  a  blow,  or  by  a  heavy 
weight  passing  over  the  part.  Or  it  may  be  indirect ;  as  when  the 
clavicle  breaks  from  violence  received  on  the  shoulder ;  or  the  fibula, 
near  its  head,  from  a  shock  sustained  on  the  foot.  Again,  fracture  of  a 
bone  may  be  effected  by  muscular  agency  alone  ;  as  when  the  patella,  or 
olecranon,  is  snapt  across,  during  an  intense  and  sudden  muscular  effort; 
or,  as  is  not  uncommon,  when  the  humerus  gives  way  during  the  effort 
to  throw  a  stone,  or  under  attempted  feats  of  strength. 

The  Syvi2otoms  of  fracture  are  usually  very  plain.  There  is  obvious 
deformity  of  the  part  at  the  seat  of  fracture,  and  distortion  of  the  limb ; 
while  its  muscular  power  is  all  but  lost.  A  fractured  arm,  for  example, 
is  crooked,  swoln,  shortened,  and  twisted — in  short,  "  out  of  draAving ; 
and  the  patient  is  unable  to  move  it,  without  the  assistance  of  the  corre- 
sponding member.  Sometimes,  as  in  the  case  of  tlie  patella,  the  part  is 
Fir.  211.  Partial  fvactnrp,  witli  bpiidiiig  of  tlip  fpnnir. 
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elongated ;  much  more  frequently  it  is  shortened ;  the  lower  extremity, 
in  fracture  at  the  femur,  may  be  abbreviated  to  the  extent  of  two  inches 
or  more.  Voluntary  motion  is  nmch  abridged ;  in  many  cases  the 
patient,  of  himself,  can  move  the  injured  limb  little  if  at  all.  Involun- 
tary motion,  on  the  other  hand,  is  much  increased ;  that  is  to  say,  the 
surgeon  can,  though  not  without  inflicting  much  pain,  move  the  limb  in 
directions  and  to  an  extent  of  which  it  was  previously  incapable.  And, 
at  the  site  of  fracture,  the  slightest  examination  usually  makes  it  abun- 
dantly plain  that  the  part  is  remarkably  and  preternaturally  mobile. 
Pain  is  great  and  constant ;  and  ever  and  anon  liable  to  sudden  exacer- 
bation, from  spasmodic  twitchings  of  the  muscles  implicated  in  the 
injury,  whereby  the  bones  are  displaced  anew,  and  the  soft  parts  irritated 
and  torn.  If  either  fragment  come  in  contact  with  nervous  trunks, 
compressing,  puncturing,  or  in  any  way  irritating  these,  the  pain  is  likely 
to  prove  extreme. 

Swelling  invariably  occurs  in  cases  of  fracture,  and  is  of  tliree  kinds. 
1.  The  displacement  and  overlapping  of  the  fractured  ends  produce  a 
greater  or  less  enlargement  of  the  part,  immediately  after  infliction  of 
the  injury.  And  if  muscles  be  relaxed  by  the  displacement,  the  bulging 
into  which  they  are  consequently  thrown  will  contribute  to  the  imme- 
diate swelling.  2.  The  first  swelling  is  increased  by  extravasation  of 
blood ;  which  inevitably  follows  solution  of  continuity  in  the  bone,  and 
coexistent  laceration  of  the  soft  parts.  If  any  considerable  vessel  have 
been  injured,  this  kind  of  swelling  may  prove  very  great ;  partly  by 
blood  accumulating  around  the  fracture,  partly  by  its  being  infiltrated 
into  the  muscles  and  other  surrounding  tissues.  3.  The  second  swell- 
ing, in  its  turn,  is  followed  and  modified  by  that  which  attends  on  the 
inflammatory  process  ;  beginning  to  form  after  the  lapse  of  some  hours. 
The  tissues  then  become  infiltrated ;  partly  by  serum,  partly  by  plastic 
product. 

Eut  the  peculiar  and  diagnostic  sign  of  fracture,  is  what  is  termed 
Crepitus ;  a  sensation  of  rubbing,  grating,  and  crackling,  which  is  im- 
parted to  the  hand  of  the  surgeon,  when  the  fragments  are  moved  one 
upon  the  other,  their  broken  surfaces  being  in  contact.  "When  there  is 
no  great  displacement,  the  fractured  ends  remaining  partly  in  apposition, 
this  crepitus  may  be  felt  on  the  slightest  movement  of  the  Hmb  ;  and 
often  both  the  patient  and  his  attendant  are  made  very  plainly  aware  of 
its  existence,  by  the  involuntary  movements  which  spasm  of  the  muscles 
from  time  to  time  occasions.  But  when  the  fracture  is  transverse,  the 
displacement  great,  and  the  fragments  completely  overlapping,  crepitus 
18  not  so  easily  felt.  Eeduction  of  the  separated  fragments  must  be 
effected  in  the  first  instance,  in  order  that  the  broken  surfaces  may  be 
brought  in  contact  with  each  other ;  and  then,  by  movement,  the  desired 
sign  will  be  plainly  enough  emitted.  In  fracture  of  the  neck  of  the 
lemur,  for  example,  rotation  of  the  Hmb  will  be  quite  unattended  with 
crepitus,  so  long  as  the  lower  fragment  is  drawn  upwards  and  inwards, 
and  lies  close  to  the  brim  of  the  acetabulum,  free  from  the  head  of  the 
"one ;  but  so  soon  as,  by  extension,  normal  length  of  the  limb  has  been 
restored,  crepitus  will  be  produced  by  but  very  slight  movement. 

Certain  fractures,  termed  Impacted,  rarely  afl'ord  crepitus.  One 
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fragment  is  driven  into  and  lodged  in  the  cancellous  texture  of  the  other, 
Dy  the  same  violence  which  caused  the  fracture;  and  so  the  bone^ 
^"^^  although  really  broken,  seems  rigidly  firm  There 

is  usually  besides  but  little  deformity,  and  usually 
no  distinct  crepitus  under  ordinary  manipulation. 
Examples  of  this  form  of  injury  are  constantly, 
met  with,  iai  fracture  of  the  distal  extremity  of 
the  radius,  and  at  the  trochanteric  portion  of  the 
femur. 

Diagnosis. — The  manipulations  necessary  to 
ascertain  the  nature  of  the  accident,  and  which  are 
especially  directed  towards  detection  of  crepitus, 
are  to  be  conducted  with  all  gentleness  ;  so  as  not 
to  produce  unnecessary  pain,  or  endanger  further 
injury  to  the  soft  parts,  with  aggravation  of  subse- 
quent inflammatory  accession  ;  and  yet  with  deter- 
mination, sufficient  for  fully  satisfying  the  examiner  as  to  diagnosis. 
It  is  much  better  that  one  thorough  examination  shoidd  be  made  at 
once,  painful  though  it  be,  than  that  more  gentle  m.ovements  and 
inquiries  should  be  made  with  frequent  repetition ;  delaying  the  means 
of  cure.  Also  let  it  be  borne  in  mind  that,  at  whatever  cost  of  suffer- 
ing to  the  patient,  it  is  our  paramount  duty  to  make  such  a  thorough 
examination  ;  for  two  reasons.  In  the  first  place,  in  order  that  the 
required  repose  and  treatment  of  the  part  may  be  immediately  insti- 
tuted ;  in  the  second  place,  and  mainly,  that  error  of  diagnosis  may  be 
avoided.  For,  suppose  that  in  the  hip  insufficient  examination  has  led 
to  the  latter  event  ;  that  a  fracture  is  believed  to  exist,  while  in  truth 
the  injury  is  dislocation.  The  ordinary  treatment  for  fracture  is  apphed, 
and  continued  for  the  usual  period.  On  finally  undoing  the  retentive 
apparatus,  the  true  nature  of  the  case  may  be  for  the  first  time  disclosed ;  , 
too  late  to  remedy  the  evil.  The  patient  remains  a  cripple  for  life  ;  and  . 
an  untoward  event  has  happened  to  the  surgeon's  Avelfare  and  reputation.  . 

Anaesthesia  is  of  great  advantage  here ;  especially  in  the  yoimg,  and  i 
in  those  who  from  any  cause  are  intolerant  of  manipulation.    They  are  i 
saved  aU  suffering ;  and  the  surgeon,  undistracted,  and  in  quiet  leisure,  , 
deliberately  satisfies  himself  as  to  the  condition  of  every  part — all  the 
more  readily  and  accurately  because  the  muscles  are  rendered  phant  and 
unresisting. 

The  required  examination  should  always  be  conducted  in  an  orderly 
manner,  such  as  the  following  : — The  clothes  should  first  be  carefully 
removed ;  stripping  the  uninjured  limb  first,  so  that  the  sleeve  of  the 
coat,  or  leg  of  the  trowsers,  may  be  taken  off  with  as  little  pain  to  the 
patient,  or  injury  to  the  limb,  as  possible.  In  many  cases,  it  is  better  to 
rip  up  the  seams  rather  than  lift  the  limb  or  interfere  with  the  parts, 
especially  when  the  injury  is  probably  severe  ;  as  by  too  free  motion 
many  a  simple  fracture  has  been  converted  into  a  compound  injiuy. 
Next,  before  proceeding  to  manipulate  the  injured  part,  its  position,  as 
spontaneously  assumed,  and  any  change  in  external  form,  length,  or 
Fig.  212.  Impacted  fracture,  throiigli  the  trochanters.  The  upper  fragment  is 
wedged  into  the  lower. 
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direction,  should  bo  carefully  noticed ;  comparing  it  for  this  purpose  with 
its  follow  ;  and  bearing  in  mind,  at  the  same  time,  that  in  an  accidental 
case,  where  the  surgeon  has  no  previous  acquaintance  with  the  patient, 
such  deformities  as  are  present  may  be  due  to  old  standing  disease,  or 
some  previous  injury.  Furthermore,  in  estimating  the  changes  which 
appear  to  be  present  in  the  injured  limb,  regard  must  be  had  to  the 
position  of  parts.  Thus,  when  the  lower  extremity  seems  shortened, 
the  patient  lying  fairly  on  his  back,  the  difference  in  the  length  of  the 
Umbs  can  be  determined  only  after  being  assured  of  the  horizontal  posi- 
tion of  the  two  anterior  superior  iUac  spines  ;  measurement  from  these 
as  fixed  points  being  resorted  to,  if  need  be,  accurately  to  settle  the 
matter.  The  normal  relation  of  certain  prominences  should  also  be 
borne  in  mind ;  thus  the  inner  side  of  the  great  toe  should  correspond, 
in  a  sound  limb  lying  horizontal,  to  the  inner  side  of  the  patella ;  while, 
if  it  correspond  to  the  outer  side,  fracture  of  both  bones  of  the  leg  may 
almost  certainly  be  determined  as  the  cause  of  the  change.  The  site 
where  pain  is  most  intensely  felt  should  next  be  accurately  determined, 
both  by  inquiry  at  the  patient,  and — especially  if  he  is  only  partially 
sensible — by  careful  maniprdation  of  the  part.  This  of  itself  will  fre- 
quently suffice  to  decide,  in  a  case  of  injury  of  the  wrist  or  ankle,  between 
sprain  of  the  ligamentous  apparatus  of  the  respective  joints,  and  fracture — 
of  the  radius  in  the  one  example,  of  the  fibula  in  the  other.  Next,  the 
presence  of  displacement  of  the  bone  at  the  site  of  injury  should  be 
carefully  noted ;  pressing  gently  along  the  prominent  spine  of  the  tibia 
or  scapula,  for  example,  and  finding  the  projecting  rising  end  of  the 
bone,  then  a  hiatus,  and  then  again  the  portion  of  bone  which  naturally 
should  have  been  continuous — displaced  and  carried  away  laterally,  longi- 
tudinally, or  by  rotation,  as  the  case  may  be.  Not  till  the  surgeon  has 
satisfied  himself  as  to  all  these  particulars,  should  he  proceed  to  examine 
for  the  detection  of  crepitus,  and  increased  mobility  at  the  seat  of  fracture  ; 
and  in  many  cases,  he  will  already  be  so  certain  of  his  diagnosis  (inde- 
pendently of  these  physical  signs)  as  to  be  able  at  once  to  inform  the 
patient  and  his  friends  of  the  nature  of  the  injury,  and  obtain  the  requi- 
site apparatus  for  treating  the  fracture.  In  this  way  the  patient  is  saved 
unnecessary  pain,  the  pain  of  manipulation  and  of  the  so  much  dreaded 
"  setting "  being  merged  in  one.  The  procedure  then  is  as  follows  : — 
The  patient  having  been  arranged  in  a  suitable  posture,  the  distal  ex- 
tremity of  the  injured  bone  is  taken  hold  of  by  the  surgeon's  right  hand, 
while  his  left  is  placed  over  the  seat  of  injury.  With  the  right  hand — or 
when  he  limb  is  large,  by  the  aid  of  an  assistant — the  limb  is  gently 
extended,  till  normal  length  is  nearly  or  altogether  restored ;  then,  while 
extension  is  maintained,  gentle  rotation  is  made  ;  and  the  fingers  of  the 
left  hand  or  both  hands  are  used  to  coaptate,  so  as  to  bring  the  broken 
fragments — if  such  there  be — in  contact,  that  they  may  rub  on  each 
other,  and  thus  emit  the  characteristic  and  decisive  crepitus.  At  the  same 
time,  by  the  increased  amount  of  mobility  at  the  seat  of  injury,  it  is 
made  apparent  that  solution  of  continuity  exists  in  the  shaft  of  the 
bone ;  the  lower  fragment  being  now  found  to  roll  in  obedience  to  the 
rotatmg  movements  of  the  manipulator,  while  the  upper,  just  as  plainly, 
18  unaffected  by  them. 
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It  is  obviously  of  much  importance  that  such  examination  should  be 
made  at  as  early  a  period  as  possible ;  before  reaction  has  taken  place, 
and  spastic  rigidity  of  the  implicated  muscles  has  set  in,  which  Avill  cer- 
tainly oppose  to  some  extent  the  requii-ed  extension  and  coaptation  (if 
antesthesia  be  not  employed) ;  and  before  concealment  of  the  relative 
position  of  parts  has  taken  place,  either  by  extravasation  of  blood,  or  by 
accumulation  of  the  products  of  the  inflammatory  process. 

The  Prognosis  varies,  1,  according  to  the  age  of  the  patient.  In  the 
young  the  process  of  reparation  is  usually  both  more  rapid  and  efficient 
than  in  advanced  years ;  also  the  general  health  is  less  liable  to  suffer 
from  serious  complication,  and  from  the  confinement  which  treatment 
may  require.  2.  According  to  the  situation  of  the  injury.  Fracture  of 
a  long  bone,  near  its  middle,  is  less  important  than  a  similar  injury 
which  implicates  the  articulating  end.  Fracture  of  a  slight  and  super- 
ficial bone,  as  the  clavicle,  is  less  hkely  to  prove  troublesome  than 
similar  injury  of  one  which  is  large  and  thickly  covered,  as  the  femur. 
Fracture  of  the  neck  of  the  femur,  within  the  capsular  ligament,  is  but 
little  capable  of  satisfactory  union  ;  while  a  more  severe  amount  of  injury, 
immediately  exterior,  through  the  trochanters,  unites  readily.  Fracture 
of  the  scapula  is  seldom  troublesome,  either  at  the  time  oj"  subsequently ; 
fracture  of  the  bones  in  two  parts  of  a  limb  constitutes  a  very  serious 
form  of  injury,  as  recovery  without  deformity  is  almost  impossible ;  frac- 
tures of  the  cranium,  pelvis,  and  spine,  are  invariably  fraught  with  danger, 
not  fr'om  the  injury  done  to  the  bone,  but  on  account  of  the  important 
parts  contained  within,  which  are  Hkewise  concerned  in  the  injury.  3. 
According  to  the  nature  of  the  fracture  and  the  degree  of  displacement. 
The  Compound  is  obviously  more  hazardous  than  the  Simple ;  the  Com- 
minuted, and  the  Fracture  with  Wound,  or  otherwise  complicated,  are 
more  likely  to  prove  troublesome  than  the  fracture  which  is  in  all 
respects  Simple.  A  fracture  which  is  transverse  and  unaccompanied  by 
displacement,  is  the  simplest  of  all.  Where  the  fracture  is  very  obhque, 
and  there  is  any  great  degree  of  displacement,  the  fi-agments  can  scarcely 
be  so  thoroughly  kept  reduced  by  treatment,  however  ably  conducted, 
as  to  restore  the  parts  to  their  original  symmetry.  4.  According  to  the 
state  of  system.  The  patient  in  ordinary  health  is  more  Hkely  to  advance 
favourably,  than  one  who  is  either  debilitated  by  privation  or  disease,  or 
plethoric  and  prone  to  undue  excitement.  Also  the  patient  aflfccted  by 
any  constitutional  vice,  which  favours  the  occurrence  of  fracture,  is  obvi- 
ously situated  unfavourably  as  to  cure.  It  will  be  often  found  stated, 
on  hardly  sufficient  grounds,  that  the  pregnant  female  has  a  slower 
union  of  fracture  than  would  otherwise  happen ;  it  having  been  supposed, 
theoretically,  that  the  nutritive  powers  of  the  system  are  almost  wholly 
devoted  to  the  exalted  uterine  function. 

The  mode  of  union,  or  reparative  process,  is  a  subject  of  much  im- 
portance ;  on  the  right  understanding  of  which  the  indications  of  treat- 
ment depend.  It  is  found  to  differ,  1,  according  as  it  occurs  in  the 
lower  animals,  under  experiment ;  2,  according  as  it  occurs  in  man,  with 
the  bones  not  fairly  adjusted  and  retained ;  3,  according  as  it  occurs  in 
man,  with  the  fragments  accurately  arranged  and  kept  immobile.  I" 
the  first  of  these  conditions — following  the  observations  of  Dupuytrcn— 
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it  may  be  couveiuoutly  divided  into  the  following  stages: — 1.  Blood  is 
extravasatod  at  the  site  of  fracture ;  and,  accumulating,  distends  the 
surrounding  parts  into  a  kind  of  pouch  in  which  the  fractured  ends  are 
laid  ;  and  the  cavity  of  this  pouch  is  occupied  by  the  extravasated  blood, 
partly  fluid,  partly  coagulated.    The  surrounding  parts  arc  condensed  ; 
and,  obeying  the  stimulus  of  the  injury  and  displacement,  become  more 
energetic  in  their  circulation,  in  order  to  supply  the  unusual  demand 
which  is  now  beginning  to  be  made  on  them,    2.  The  extravasated  blood 
is  absorbed ;  and  the  ends  of  the  fractured  bone  also  undergo  alterations  ; 
being  deprived  of  their  earthy  matter  to  a  great  extent,  by  conversion 
into  granulation  tissue,  and  so  prepared  for  their  new  circumstances. 
Plastic  matter  is  formed  from  the  walls  of  the  pouch,  from  the  ends  of 
the  bones,  and  from  the  periosteum  which  invests  them ;  and  this  assumes 
the  position  which  the  extravasated  blood  occupied ;  the  latter  undergoing 
gradual  absorption.    This  granulation  tissue  exists  abundantly  between 
the  fractured  ends  of  the  bone,  and  in  their  interior.    At  the  same  time, 
a  similar,  though  less  copious  change,  is  taking  place  in  the  soft  tissues 
exterior  to  the  pouch,  whereby  they  are  still  further  condensed.  3. 
After  eight  or  ten  days,  the  new  plastic  material  passes  into  the  transition 
state  of  fibrous  tissue,  fibro-cartilage,  or  even  true  cartilage.    4.  The 
organized  and  transitional  mass  contracts,  by  interstitial  absorption, 
increases  in  density,  and  gradually  passes,  by  ossification  of  its  connective 
tissue,  into  the  condition  of  bone.    5.  Ossification  advances,  from  the 
periphery,  commencing  from  the  parent  bone.    Nodules  of  new  osseous 
matter  form  on  it,  where  in  contact  with  the  ruptured  periosteum,  by 
ossification  of  the  granulation  tissue  ;  and  these  ossified  granulations  seem 
to  constitute  the  nucleus  or  base  of  the  new  bony  structure  which  speedily 
surrounds  the  seat  of  fracture,    Tor  from  these  nuclei  it  is  that  the  ossifi- 
cation advances,  and  a  case  of  bone  forms  on  the  exterior  of  the  new 
product ;  advancing  from  each  fragment,  and  meeting  near  the  centre  of 
the  space.    Where  the  original  periosteum  is  deficient,  there  is  no  corre- 
sponding hiatus  in  the  new  bone,  as  in  the  case  of  necrosis ;  for,  as  the 
ordinary  soft  tissues  are  not  in  a  state  of  suppuration,  the  process  of 
ossification  is  permitted  to  go  on  undisturbed.    As  ossification  advances, 
the  mass  contracts  more  and  more ;  ultimately  forming  a  firm  osseous 
ferrule,  by  which  the  fractured  ends  are  tightly  clasped,  and  the  continuity 
of  the  bone  apparently  restored.    This  ossified  mass  is  termed  the  Fro- 
vmonal  Callus.    And  the  period  of  its  formation  averages  from  four  to 
six  weeks.    At  the  end  of  this  time,  the  bone  feels  firm;  for  the  fractured 
ends  are  tightly  held  together  by  the  ferrule.    Ossification  between  the 
ends  of  the  fractured  bone,  in  the  case  of  a  large  bone  such  as  the  femur, 
IS  not,  however,  yet  accomplished.    6,  The  Definitive  callus  is  that  which 
18  formed  between  the  ends  of  the  bone,  and  which  constitutes  the  final 
medium  of  their  incorporation.     Its  organization  and  ossification  are 
effected  by  a  more  slow  and  gradual  process  than  that  of  the  provisional 
callus.    By  the  definitive  and  permanent  callus  the  ends  are  firmly  fused 
together,  and  the  fracture  truly  united ;  the  medullary  canal  being  obli- 
terated for  the  time  being.    In  proportion  as  construction  of  the  definitive 
jallus  advances,  the  provisional  gradually  diminishes  by  absorption  ;  the 
latter  being  merely  subservient  to  the  former.    The  provisional  callus, 


536 


MODE  OF  UNION. 


indeed,  may  bo  termed  Nature's  splint ;  wliereby  tlie  parts  are  kept  in 
close  and  undisturbed  contact,  until  their  real  consolidation  shall  have 
been  completecl  When  this  has  been  achieved  by  the  delinitive  callus, 
all  necessity  for  the  presence  of  provisional  callus  lias  gone  by ;  and 
consequently  it  is  soon  thereafter  removed  by  absorption.  At  the  same 
time,  absorption  is  also  busy  with  the  temporary  change  of  structure  in 
the  soft  parts  ;  restoring  these  nearly,  or  altogether,  to  their  normal  state. 
The  repair  in  the  main  structure  having  been  completed,  the  exterior 
scaffolding  by  whose  help  that  repair  had  been  effected  is  taken  away. 
And  thus  not  only  is  the  bone  firmly  and  truly  reunited ;  its  symmetry 
and  usefulness  are  also  restored.    This  gradual  change  Ls  seldom  com- 


Fig.  213.  Fig.  214.  Fig.  215. 


pleted  in  less  than  many  weeks  ;  and,  in  some  cases,  even  a  very  long 
period  is  required.    7.  The  delinitive  callus  is  at  first  pretematurally 

Fig.  213.  Fractured  radius,  bisected  ;  shewing  a  large  amoimt  of  new  material 
beneath  the  periosteum. 

Fig.  214.  Section  of  humerus,  shewing  double  fracture  united.  At  a,  though 
there  is  still  some  preternatural  density,  contiiuiity  of  texture  is  almost  coni]ilctoly 
restored.  At  b,  where  coaptation  has  not  been  so  acciu'ate,  absorption  is  busy  in 
accomplishing  the  same  end  ;  the  projecting  dense  laminso  being  gradually  convi^rlod 
into  cancellous  texture. 

Fig.  215.  Humenis  bisected  ;  shewing  reparation  after  partial  fracture.  Unusual 
density  at  the  injured  part  ;  but  absorption  bu.sy  in  restoring  the  cancellous  portion, 
by  a  reconversion  of  the  osseous  into  granulation  tissue,  and  tliereby  fatty  rli.uiL'i 
into  medullary  tissue. 
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ilonse  and  compact ;  but  is  gradually  modified  by  absorption ;  and  ulti- 
mately is  so  changed  as  to  render  continuity  of  the  normal  texture  of  the 
l)one  complete.  On  making  a  section  of  recently  united  bone,  a  dense 
impact  mass  of  new  osseous  matter  is  found  intersecting  the  cancellous 
textui-e  at  the  site  of  fracture  ;  but,  after  a  few  years,  section  discloses 
tliat  part  of  the  bone's  interior  perhaps  a  little  more  dense  than  elsewhere, 
\  et  open,  and  quite  of  the  cancellated  character.  And  thus  it  would 
seem  that  not  even  the  definitive  callus  can  be  said  to  be  truly  perma- 
nent. On  the  contrary,  all  callus  is  temporary ;  it  has  a  certain  duty  to 
perform,  Hke  the  uniting  plastic  tissue  of  soft  parts ;  and,  that  having 
been  achieved,  it  is  gradually  taken  away. 

In  the  human  subject,  also,  the  process  of  union  is  effected  in  this 
Avay,  in  the  case  of  certain  bones,  which  cannot  be  accurately  fixed 
and  made  motionless  in  the  treatment — as,  for  example,  the  ribs,  the 
clavicle,  and  perhaps  the  radius.  And  in  all  cases  where,  from  some 
cause  or  other,  there  is  mal-adjustment — whether  with  motion  or  not — 
the  fractured  ends  crossing  more  or  less,  or  completely  overlapping — the 
permanent  union  is  necessarily  and  mainly  effected  by  provisional  callus  ; 
new  bone  in  greater  or  less  quantity  filling  up  the  angles  and  sj)aces 
between  the  ends,  and  "facing"  these  up  with  a  dense  laminated  for- 
mation. 

When  fracture  in  the  human  subject  is  well  treated,  with  accurate 
adjustment  and  prevention  of  all  motion,  the  process  of  union  is  very 
analogous  to  what  occurs  in  other  tissues  by  "adhesion."  The  new 
granulation  tissue  is  formed  mainly  between  and  from  the  ends  of  the 
bones ;  and,  passing  from  fibrous  tissue  into  bone,  restores  continuity 
^vithout  much  redundancy  on  the  outside.  There,  however,  there  is  no 
inconsiderable  amount  of  hard  swelling  in  connection  with  the  healing 
process  which  is  going  on  simultaneously  in  the  periosteum,  muscles,  and 
uther  soft  tissues  which  have  been  implicated  in  the  injury. 

In  bending  with  partial  fracture  of  the  long  bones,  repair  takes  place 
as  in  complete  fracture. 

Practically,  it  is  important  to  remember,  that  the  new  bone  remains 
to  some  extent  soft  and  pliable,  during  the  first  few  weeks  of  its  existence  ; 
not  so  yielding  as  to  admit  of  motion  between  the  fractured  ends,  under 
rdinary  circumstances ;  yet  pliable  enough  to  admit  of  mal-adjustment 
'-•mg  gradually  rectified  (if  unhappily  that  have  taken  place)  by  pressure 
•mly  appHed  ;  also  pliable  enough  to  permit  serious  and  untoward  bend- 
ing, if  the  functions  of  the  part  be  too  soon  and  too  freely  resumed.  A 
broken  leg  must  be  warily  used,  for  some  considerable  time  after  apparent 
c  onsolidation ;  and  a  broken  bone,  anywhere,  may  have  its  contour  re- 
fiedied,  if  need  be,  by  suitable  pressure— applied  even  after  the  process 


When  there  is  a  hiatus  between  the  fragments— more  especially  in 
|e  case  of  flat  bones— through  imperfect  coaptation,  the  medium  of  union 
'ot  unfrequently  fails  to  pass  into  the  osseous  state,  and  remains  fibrous. 


Hi  sometimes  this  is  desirable  rather  than  otherwise ;  as  in  the  case  of 
•3  r  >!i    1,  ligament  be  short,  it  is  very  efficient  j  and  perhaps 

-  liable  than  new  bone  to  yield  imder  rcapplication  of  violence.  It 
'  y  remain  permanently  of  the  fibrous  character,  only  increasing  in 
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dousity ;  or  it  may  very  slowly  become  ossified,  as  in  the  case  of  defi^ 
cioncy  in  the  cranium  after  exfoliation  or  the  use  of  the  trephine. 

Trexdvient  of  Fracture. 

This  may  he  said  to  consist  of  three  parts  : — Reducing  the  fcagnientsi 
to  their  proper  position  ;  Retaining  them  so  ;  and  Preventhig  re-displace-i 
ment,  or  other  evil  consequences.    Reduction  is  effected  without  force,i 
and  gradually.    The  measures  resorted  to  with  the  object  of  reducini! 
the  fracture  are  three  in  number — Extension,  Gounter-extension,  and\ 
Coaptation — not  all  equally  necessary  in  every  case ;  e.g.,  the  extensioi 
and  counter-extension  employed  with  great  advantage  in  the  treatment 
of  most  fractures  of  the  long  bones,  is  useless  in  such  fractures  as  thos 
of  the  patella,  olecranon,  pelvis,  ribs,  or  cranium.    Where,  however,  ex-i 
tension  and  counter-extension  are  required,  they  may  be  effected  by 
surgeon  liimself  in  the  bones  of  the  upper  extremity,  and  by  means  of  or 
or  more  assistants  in  the  lower  extremity.    With  one  hand,  or  by  oi 
assistant,  the  limb  is  grasped  on  the  distal  aspect  of  the  fracture,  and 
extension  made  gently  yet  determinedly  ;  the  limb  being  at  the  same  time 
placed  in  such  a  position  as  to  ensure  relaxation  of  those  muscles  mo 
likely  to  oppose  this  movement.    For  example,  in  fracture  at  the  ai 
the  leg  is  to  be  placed  in  a  flexed  posture,  to  relax  the  gastrocnemii . 
otherwise,  much  difficulty  may  be  encountered,  and  the  use  of  injurioi 
force  rendered  necessary.    With  the  other  hand,  or  by  another  aidell 
counter-extension  is  effected ;  and  coaptating  movements  are  made  b;^ 
the  surgeon  himself,  or  by  the  same  hand  which  keeps  up  the  comiter 
extension,  if  but  one  is  engaged  in  the  treatment  of  the  case.  In 
way  the  fractured  ends,  wliich  by  extension  and  counter-extension  havtf 
been  brought  to  the  same  level,  are  placed  in  immediate  and  accu 
contact.    This  constitutes  reduction.    Tlie  limb  is  then  laid  down  gentl;^ 
on  the  bed  or  couch ;  and  the  hands  retain  this  normal  arrangement  o 
the  part,  until  the  suitable  retentive  ajjparatus  shall  have  been  applie 
At  one  time,  it  was  proposed  to  delay  reduction  until  the  infl.ammator.ij 
stage  had  passed  ;  leaving  the  part  meanwhile  almost  imconfined, 
using  fomentation  and  poultice.    But  as  it  is  very  obvious  that 
jerking  of  the  limb,  and  other  movements,  voluntary  and  involuntaiy,  tJ 
which  it  must  be  subject,  will  maintain  and  aggravate  the  dreaded  affe| 
tion  so  long  as  the  displaced  ends  of  the  bone  continue  to  excite 
muscles  to  spasmodic  contraction,  it  must  be  clear  that  the  sure  way ' 
avoid  this  is  to  reduce  at  once,  ere  swelling  or  rigidity  of  the  implicat 
muscles  have  yet  had  an  opportunity  of  opposing  extension.  Thus 
unnecessary  and  additional  injury  is  done  to  the  soft  parts ;  either 
continued  jerking  movements  of  the  spiculated  ends  of  the  bones,  in  cai 
sequence  of  coaptation  not  having  been  effected ;  or  by  employment  J 
force  in  extension,  when  adjustment  is  at  length  desired.  Under 
use  of  chloroform,  reduction  will  not  only  be  rendered  painless,  bn 
also  more  easily  accomplished. 

Retention  is  effected  by  the  fulfilment  of  two  obvious  indicatioi 
First,  by  keeping  the  limb  in  such  a  posture  as  shall  relax  those  muscl^ 
which  we  know  tn  bo  the  most  busy  and  powerful  agents  of  displac 
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meut.  Secondly,  by  applying  mechanical  means  externally  to  the  Irac- 
tured  pai-t;  adapted  to  prevent  motion.  These  mechanical  appliances 
are  termed  Splints.  They  are  variously  constructed,  but  all  with  one 
object  in  view — to  rest  lightly  and  easily  on  the  part,  and  yet  be  success- 
ful opponents  of  motion  in  the  fragments.  They  may  be  made  of  iron  ; 
as  the  double  incUned  plane,  so  useful  in  most  fractures  of  the  leg.  Or 


Pig.  216. 

of  wood ;  as  the  ordinary  splint  for  fractured  femur,  and  fractured  fibula. 
Or  of  pasteboard ;  as  in  fracture  of  the  bones  of  the  forearm.  Or  of 
leather,  or  gutta  percha  ;  like  the  splints  found  so  useful  in  chronic 
affections  of  the  joints.  Or  of  straw,  as  employed  in  army  practice.  Or 
of  soft  materials  saturated  in  gum  or  starch,  which  become  tightly  ad- 
herent as  weU  as  accurately  fashioned  to  the  part.  The  wood,  iron, 
pasteboard,  and  gutta  percha  splints  are  those  most  commonly  in  use, 
and  most  generally  applicable.  They  are  retained  by  bandaging,  uni- 
formly and  evenly  applied ;  not  so  slack  as  to  admit  of  any  motion 
between  the  fractured  ends ;  and  not  so  tight  as  to  endanger  undue 
pressure  or  constriction,  either  on  any  part  or  on  the  whole  limb.  The 
first  application  of  the  bandage  should  be  rather  slack  than  otherwise ; 
allowance  being  made  for  swelling  and  engorgement,  which  are  certain 
to  occur,  to  a  greater  or  less  extent,  in  the  course  of  a  few  hours.  The 
splints  should  invariably  be  of  sufficient  length  to  command  the  neigh- 


Fig.  217. 

bouring  joint  or  joints  ;  otherwise,  by  rotation,  voluntary  or  involuntary, 
redisplacement  will  certainly  be  effected.  In  fracture  of  the  radius,  for 
example,  unless  the  wrist  be  completely  commanded,  pronation  of  the 
tipper  fragment  with  supination  of  the  lower  will  occur ;  inevitably 
causing  displacement,  ill-adapted  callus,  and  a  weak  as  well  as  unseemly 
limb.    A  short  splint,  extending  a  little  above  and  below  the  fracture 

Fig.  216.  Splint,  ready  for  application.  The  long  splint  in  use  for  fractures  high 
in  the  thigh. 

Fig.  217.  The  splint  applied.  Tins  may  both  more  readily  and  commodiously 
t€  effected  by  enveloping  the  splint  in  a  cotton  sheet,  folded  in  its  width  to  corres- 
pond to  the  distance  between  the  anterior  superior  iliac  spine,  and  the  external  mal- 
leolus. The  splint  wrapped  in  this  is  thus  padded,  while  so  much  of  the  sheet  is 
allowed  to  remain  loose  as  will  suffice  to  encircle  both  splint  and  limb,  so  tliat  when 
famed  round  both,  its  free  edge  may  finally  be  pinned  t(j  the  sheet  along  the  outer 
W'le  of  the  splint. 
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only,  has  been  Avell  cliaractevized  by  Mr.  Pott,  as  "not  only  an  absurdity,  I 
but  a  mischievous  absurdity."    In  order  to  protect  the  integument  froia 
being  chafed  by  the  splints,  they  are  lined  suitably  ;  with  fine  tow,  or  ;i 
cotton  wadding,  or  soft  llanuel,  or  linen ;  or — especially  in  hospital 
practice — the  larger  splints  may  be  furnished  with  small  mattresses  ■ 
stuffed  with  chaff,  bran,  or  hair ;  the  protecting  cushion  being  hollowed 
out  where  pressure  is  likely  to  be  greatest,  and  where  chafing  conse- 
quently is  probable. 

Splints  and  bandaging  having  been  duly  applied,  the  limb  is  placed  in  j 
a  comfortable  and  suitable  posture,  and  so  retained  ;  relaxation  of  the  dis- 
placing muscles,  if  practicable,  never  being  forgotten.    A  pillow,  if  need 
be,  may  be  adjusted  beneath  the  part.    But  the  general  mattress  or  couch, 
on  which  the  patient  is  laid,  should  be  rather  firm  than  otherwise — mo) 
especially  in  fractures  of  the  spine  and  lower  extremities — in  order  that 
tolerably  uniform  level  may  be  maintained,    "\^Tien  the  double-inclinc'  l 
plane  is  used  for  the  lower  limb,  this  indication  may  be  further  fulfilled  1 
placing  a  flat  board  below  the  lower  part  of  the  splint.    After  due  adju.^ 
ment,  the  parts  cannot  be  too  little  disturbed.    Should  the  bandage  becoii 
tight,  from  inordinate  swelling  of  the  limb,  or  should  pain  be  complain' 
of ;  should  an  involuntary  movement  have  obviously  caused  redisplat 
ment ;  or  should  subsidence  of  swelling,  or  restlessness  of  the  patient,  oi 
both,  have  slackened  the  bandage — permitting  too  great  a  latitude  < 
motion  between  the  fractured  ends — the  retentive  apparatus  undoubtedi; 
ought  to  be  reapplied.    But  not  unless.    The  "  nimia  diligentia"  of  s\ir 
gery  is  bad  in  wounds  ;  it  is  worse  in  fractures.    Daily  dressing,  movi 
ment,  and  manipulation,  may,  in  the  eyes  of  the  ignorant,  express  grc; 
care  and  anxiety,  and  even  skill,  on  the  part  of  the  practitioner  ;  but,  ij 
the  mind  of  the  well-informed,  the  same  evidence  convicts  him  of  glarin< 
ignorance  of  the  first  principles  of  treatment.    It  is  most  essential  fofj 
due  advancement  of  the  process  of  reparation,  that  the  uniting  pa 
should  be  placed  and  retained  in  a  state  of  absolute  repose.  Watcl 
ness  and  meddling  are  widely  distinct.    We  cannot  satisfy  om-selves  totj 
often — from  examination  both  by  sight  and  touch,  and  also  by  regard  t  j 
the  general  state  of  the  system — that  all  is  advancing  favourably  at 
site  of  fracture  ;  but,  at  the  same  time,  we  cannot  too  seldom  interfei 
with  the  position  of  the  limb — when  this  continues  accurate  and  easy. 

Sometimes  it  is  advisable  to  supersede  the  common  splints  by  the 
of  gum  or  starch.    Pledgets,  and  even  narrow  lateral  splints  of  softelie 
pasteboard  or  thin  wood,  with  several  layers  of  bandaging  soaked  i| 
starch,  gum,  or  glue,  are  applied  so  as  to  envelope  the  whole  hmb  accB 
rately ;  in  the  same  way,  and  to  the  same  extent,  as  ordinary  retentil 
apparatus.    But  it  is  necessary  to  continue  extension,  and  (if  not  appli^ 
internally)  temporarily  to  put  on  a  wooden  splint  outside,  until  the  appf 
ratus  has  become  dry  and  hard — when  it  forms  a  tight,  accurately  fittinj 
unyielding  case,  in  which  the  broken  Kmb  lies  securely  imbedded.  Durii 
the  first  period  of  the  treatment  of  severe  fractures,  the  application  of  thi 
in  mass  is  unsuitable  ;  for  considerable  swelling  must  occur,  requiring  pr 
portionate  slackening  of  the  retentive  apparatus,  which  ought  consequent 
to  be  light  and  easily  changed.    Further  on  in  the  case,  Avhen  swelhnj 
has  reached  its  acm^,  and  has  begun  to  subside,  it  is  still  inajijn-opriate  J 
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Mnliod  to-day,  the  limb  may  have  shrunk  by  to-morrow,  so  that  the 
Mavatxis  has  ceased  to  be  retentive.  But  when  the  time  for  inflamma- 
toij  swelling  lias  gone  by,  and  when  further  decrease  of  the  more  or 
1,>>^  swohi  limb  is  improbable — then  the  permanent,  fixed,  and  unyield- 
ia--  nature  of  the  application  ceases  to  be  detrimental,  and  becomes  most 
saUitary.  If  used  sooner — and  by  many  it  is  now  used  in  most  cases  of 
simple  fracture  of  the  limbs  from  the  very  first — it  ought  not  to  be  in- 
mass,  but  after  bisection ;  so  that  the  apparatus  then  comes  to  resemble 
t^vo  neatly  and  closely  fitting  splints  of  the  ordinary  kind.  And  in 
,M\ler  still  further  to  obviate  the  chance  of  strangulation,  the  splinted 
liiab  may  be  incased  in  a  sleeve  or  stocking  of  elastic  material,  instead 
nf  the  ordinary  bandaging. 

An  equally  immovable  and  tight  fitting  "  case"  may  be  made  for 
the  fractured  limb,  by  imbedding  the  whole  in  plaster  of  Paris  ;  or 
In-  filling  the  interstices  of  a  flannel  bandage,  as  it  is  applied,  with  the 
gypsum  powder,  which  is  afterwards  moistened  with  water,  and  the  limb 
kept  steady  till  the  plaster  has  "set."  But  such  a  dressing  though 
ry  easily  effected,  and  very  certain  in  action  as  regards  due  retention 
^  I  the  fragments,  is  not  always  safe  as  regards  the  risk  of  inflammatory 
accident ;  and  if  not  cold,  is  as  least  comfortless.  But  further  still, 
when  required  to  be  removed,  it  becomes  not  only  an  arduous  task  to 
the  surgeon,  but  sometimes  a  painful  one  to  the  patient. 

In  the  case  of  an  obstinately  "  rising  end"  of  a  bone,  it  may  come 
[  •  be  a  question  whether  or  not  pressure  should  be  employed,  as  by  com- 
press and  bandaging,  to  force  it  into  normal  position.    In  general  this 
[uestion  is  to  be  answered  in  the  negative.    The  pressure,  unless  very 
-■vere,  is  not  likely  to  succeed  ;  even  when  severe  it  may  fail ;  and  it  is 
ipt  to  occasion  ulceration  or  sloughiug  of  the  integuments,  or  abscess 
more  deeply  seated — events  all  most  unfavourable  to  the  process  of  cure. 
It  is  better,  by  attention  to  position,  to  relax  the  muscles  which  are  caus- 
ing displacement ;  and  to  bring  the  other  fragment  higher  in  its  level, 
until  a  smooth  and  continuous  adjustment  shall  have  been  thus  attained. 
^[ost  certainly,  when  the  rising  of  the  end  is  only  apparent,  and  not  real, 
ia  the  case  of  the  clavicle,  nothing  can  be  more  unwarrantable  than 
application  of  pressure  to  the  part  which  is  in  truth  not  displaced. 
In  such  circumstances,  however,  Malgaigne  has  recommended  the  em- 
nloyment  of  sharp  needle  points,  which,  attached  to  the  splint  behind  by 
I  metal  arc,  can  be  screwed  down  through  the  superimposed  soft  parts, 
'  as  to  force  back  the  rising  end  of  the  bone  and  retain  it  in  its  normal 
~<ition.    According  to  those  who  have  resorted  to  this  method,  the 
f;dles  cause  no  pain  or  inflammatory  irritation,  and  never  occasion 
ppuration. 

Occasionally  it  is  found  very  difficult,  notwithstanding  every  care, 
keep  the  bones  in  apposition ;  muscular  action  being  constantly  at 
lit.    Under  such  circumstances,  it  has  been  proposed,  and  not  un- 
•wonably,  to  have  recourse  to  tenotomy.     For  example,  in  fractures 
■t  the  leg,  which  may  not  otherwise  be  kept  duly  arranged,  subcuta- 
■  '  oug  division  of  the  tendo  Achillis  may  be  practised ;  with  immediate 
''I  decided  advantage  as  regards  the  fracture,  and  with  impimity  as 
;'Wfls  any  ulterior  rosult. 
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In  most  examples  of  fracture,  extension  is  with  propriety  discontinued  i 
so  soon  as  the  retentive  apparatus  has  boon  duly  appHed,  But,  in  some 
cases,  continuance  of  a  certain  amount  of  extension  is  necessary ;  other- 
wise, by  invohmtary  muscular  action  the  fragments  Avill  again  be  made 
to  overlap,  and  the  limb  will  become  shortened  and  deformed.  In  frac- 
ture of  the  thigh,  for  example,  maintenance  of  permanent  extension  is  i 
on  this  account  deemed  essential ;  and  is  usually  effected  by  means  i 
of  the  long  splint,  acted  on  by  a  band  attached  to  its  upper  extremity  \ 
and  passed  over  the  perineum  (Fig.  217,  a) ;  by  the  tightening  of  which! 
band,  the  splint,  and  the  limb  with  which  it  has  become  as  it  were  incor-  • 
porated,  are  pushed  steadily  downwards.  Or  the  same  indication  might  i 
be  fulfilled,  by  suspension  of  a  weight  to  the  distal  extremity  of  tlie< 
limb,  the  patient's  bed  being  somewhat  elevated  towards  the  foot. 

Eecently,  Mr.  Syme,  Malgaigne,  and  others,  have  expressed  their  dis- 
sent from  this  plan  of  treatment — more  particularly  in  the  case  of  thei 
thigh — believing  that  when  the  fracture  has  been  reduced  and  measuresi 
employed  to  retain  the  parts  in  situ,  the  tendency  in  the  muscles  injuri-i 
ously  to  retract  the  fractured  ends  of  the  bone  wiU  cease  spontaneously,? 
and  that  in  those  cases  where  they  continue  to  maintain  displacement,! 
this  is  due  to  the  direction  of  the  line  of  fracture  which  does  not  admit^ 
of  perfect  readjustment.    In  such  circumstances,  accordingly,  they  make 
no  attempt  to  keep  up  extension  ;  considering  it  vain  to  attempt  suc-d 
cessfully  to  carry  on  a  contest  with  the  muscles  in  the  hope  of  wear 
them  out. 

In  some  cases,  no  splints  are  requii'ed ;  coaptation  being  both  effect 
and  maintained  by  mere  relaxation  of  muscles,  and  attention  to  position^ 
as  in  fractures  of  the  clavicle  and  patella. 

In  the  treatment  of  all  cases  of  fracture  of  the  lower  extremity,  thti 
existence  of  a  suitable  bed  is  a  sine  qua  non  to  the  attainment  of  a  suc-j 
cessful  result.    It  should  not  be  so  broad  as  to  prevent  the  surgeon 
from  getting  easily  at  his  patient  from  either  side  ;  there  should  be 
foot-board ;  the  mattress  shoidd  be  fixm,  but  elastic,  and  laid  upon  a  soli3 
unyielding  straw  palliass  ;  there  should  be  no  feather  bed,  under  anj 
circumstances ;  and  a  slip  sheet  should  be  arranged  beneath  the  hips, 
that  those  parts  may  be  kept,  by  frequent  shifting  of  it  from  side  to  sida 
both  cool  and  clean.    A  very  great  comfort  to  most  patients  during  thd 
long  period  of  confinement  to  the  recumbent  posture  which  a  fracture 
the  thigh,  for  example,  implies,  will  be  a  foot-board  attached  to  the  lowe 
part  of  the  bed  on  the  side  corresponding  to  the  sound  leg,  by  which 
may  be  able  to  shift  himself  upwards,  and  prevent  the  downward  sliding 
which  without  it  is  inevitable.    By  some,  a  rope  attached  to  the  roof  oj 
the  bed  or  room,  and  corresponding  to  the  position  of  the  patients'  anna 
is  found  serviceable,  by  enabling  them  to  assist  in  raising  themselve 
when  being  shifted,  or  when  the  bed-clothes  are  changed.    In  the  treat 
ment  of  fractures  of  the  leg,  "  Salter  s  swinging  cradle "  will  be  founc 
a  very  great  comfort  to  the  patient,  permitting  him  to  shift  his  position 
in  bed  whenever  he  chooses,  without  disturbing  the  fractured  bones  i 
the  limb  and  its  retentive  apparatus  moving  as  a  whole,  along  with  the 
swinging  sling,  which  follows,  and  adapts  itself  to  every  movement  of  th«j 
trunk. 
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Prevention  of  o'edisplacement,  or  other  evil  consequences,  is  best 
achieved  by  duly  carrying  out  the  just  principles  of  retention ;  keeping 
the  fragments  rightly  adjusted,  restraining  motion,  and  taking  care  that 
bandaf^ing  is  never  too  tight  at  any  part  of  the  limb.    The  limb,  it  has 
been  stated,  is  to  be  kept  in  a  posture  favourable  to  muscular  relaxation, 
and  consequently  conducive  to  the  feeling  of  comfort.    Besides,  it  should 
be  placed  so  as  to  favour  venous  return,  while  an  opposite  influence  is 
exercised  towards  arterial  influx ;  the  forearm,  for  example,  is  sliuig, 
with  the  hand  raised  ;  and  the  lower  hmb  is  kept  on  the  same  level  as 
the  rest  of  the  body,  with  the  foot  elevated.    Undue  motion  and  excess 
of  the  inflammatory  process  are  the  great  opponents  of  union ;  and  either 
is  quite  sufficient  to  prevent  it  wholly.    Suppuration  having  occurred, 
the  "pouch"  becomes  an  abscess,  incision  is  necessary,  the  case  becomes 
compound,  and  cure  may  be  indefinitely  delayed.    During  the  first  few 
days,  it  is  consequently  our  object  to  watch  the  indications  of  inflamma- 
tory change  in  the  part ;  and  to  take  every  precautionary  means  in  our 
power  to  prevent  its  excessive  advancement.    At  the  first,  we  have  con- 
tributed much  towards  the  object  in  view,  by  gently  yet  at  once  eflecting 
reduction,  and  maintaining  it  undisturbed  ;  the  main  cause  of  inflamma- 
tory excess  has  thus  been  taken  away — and  that  timeously.  Diet  should 
be  low,  yet  not  strictly  antiphlogistic  ;  unless  suspicious  symptoms  arise. 
The  bowels  are  regulated  ;  but  purgatives  are  seldom  expedient,  the 
manifold  motion  of  the  whole  body  which  they  necessarily  occasion  tend- 
ing to  injury.    In  hospitals,  the  fracture  bed  is  useful,  by  permitting 
evacuation  of  the  bowels  without  movement  of  the  limb.    If  sensations 
of  heat,  pain,  and  throbbing  occur  in  the  part,  with  restlessness,  flushing 
lof  the  face,  and  acceleration  of  pulse,  blood  may  be  taken  from  the  arm, 
lin  the  robust  and  healthy ;  antimony  or  aconite  is  administered,  and  diet 
lis  brought  down  to  the  strictly  antipldogistic  scale.    And  under  such 
Icircumstances  antiphlogistics  will  be  especially  active  and  early,  in  those 
leases  in  which  fracture  is  in  the  near  vicinity  of  important  parts  ;  as  in 
Ithe  case  of  the  ribs  and  calvarium.    If  there  be  much  involuntary  spasm 
lof  the  implicated  muscles,  jarring  the  fragments,  opiates  are  useful.  If 
Ithe  signs  of  inflammatory  excess  are  distinct  and  advancing,  notwith- 
Istanding  the  ordinary  precautions,  the  retentive  apparatus  must  be  un- 
jdone,  and  discontinued  at  the  part ;  to  admit  of  cold  evaporating  lotions, 
lor  leeches  and  fomentation.    But  this  casualty  is  of  rare  occurrence  in 
jthe  simple  fracture,  whose  ordinary  treatment  is  duly  conducted.  Should 
ihscess  form,  it  must  be  treated  in  the  ordinary  way ;  by  an  early  and 
lependent  opening  ;  after  which  the  further  progress  of  the  case  is  that 
5f  a  compound  fracture. 

After  the  first  eight  or  ten  days,  the  risk  of  inflammatory  excess 
pay,  under  ordinary  circumstances,  be  said  to  be  past.  Diet,  accord- 
'igly,  IS  gradually  improved  ;  for  it  is  essential  to  maintain  considerable 
igour  in  the  frame,  in  order  to  obtain  a  due  and  early  completion  of  the 
'ocess  of  union.  And  this  ulterior  necessity  should  never  be  lost  sight 
m  the  earlier  part  of  the  case ;  more  especially  when  antiphlogistics 
lave  unfortunately  become  expedient. 

The  retentive  apparatus  is  undone  and  reapplied  as  seldom  as  pos- 
'  o»e  ;  and  at  each  change,  the  condition  of  the  fracture  should  be  care- 
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fully  observed,  more  especially  as  regards  accuracy  of  adjustment.  If 
the  survey  prove  satisfactory,  the  apparatus  is  simply  reapplied  as  at  first. 
If  distortion  exist,  the  splints  and  bandaging  are  to  be  so  an-anged  as  to 
obviate  this  ;  gradually  restoring  the  normal  position. 

At  the  end  of  the  fifth  or  sixth  week — sooner  in  the  young  and 
healthy,  later  in  those  of  advanced  years  and  debilitated  frame — union 
to  a  certain  extent,  by  soft  and  new-formed  bone,  has  occurred ;  and  our 
splints  may  be  discontinued.  If  any  oedema  exist  in  the  distal  extrt 
mity  of  the  limb — as  sometimes  happens,  notwithstanding  all  our  care  t<j 
the  contrary — friction  is  to  be  employed,  with  continuance  of  the  bandage 
uniformly  appHed.  But,  so  soon  as  oedema  has  gone,  let  all  bandaging 
be  thrown  aside  ;  otherwise  atrophy  and  permanent  debility  of  the  limb 
may  ensue.  The  joints,  by  friction  and  passive  emotion,  are  then  gra- 
dually brought  back  to  their  accustomed  freedom  of  jjlay ;  and  when  an 
articulation  is  in  the  near  vicinity  of  a  fracture,  it  is  well  carefully  to 
practise  passive  motion  of  the  joint  at  eacli  undoing  of  the  retentive  ap- 1 
paratus,  lest  stiffness  should  occur. 

Use  of  the  part  must  be  resumed  very  gradually  ;  more  especially  in 
the  lower  limbs.  Many  a  fractured  leg  has  been  set  free  at  the  ordinary 
time,  of  proper  length,  and  void  of  all  deformity  ;  which  nevertheless 
soon  became  both  shortened  and  bent,  to  an  extent  Avhich  impaired  both 
its  symmetry  and  function.  The  uniting  medium  is  soft  and  pliable  at 
first,  as  has  already  been  observed  ;  and  the  motto  of  the  convalescent 
should  be  "  Festina  lente." 


Compound  Fracture. 

The  wound  which  renders  a  fracture  compound  may  be  made  ati 
once  by  the  fracturing  violence  ;  or  subsequently  to  the  fracture,  by  theij 
sharp  fragments  protruding  tlu'ough  the  skin  ;  or  at  a  more  remot 
period,  by  sup]Duration  taking  place  at  the  seat  of  fracture,  or  by  sloughir 
or  ulceration  of  the  superimposed  soft  parts.    The  most  ordinary  example 


Fig.  218. 


are  those  effected  by  the  two  first  causes  ;  and  the  first  is  usually  the 
most  serious,  as  implying  a  great  amount  of  external  force  applied. 

If  the  opening  be  but  a  puncture,  or  an  aperture  of  small  size,  made 
by  the  sharp  and  almost  cutting  edge  of  the  osseous  lamella,  and  if  the 
Fig.  218.  Compound  and  comminuted  fracture  of  the  leg. 
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inflammatory  process  be  averted,  the  wound  closes  at  once ;  and  rejDara- 
tion  of  the  fracture  advances  in  the  same  way  as  in  the  simple  form  of 
injury.  But  when  suppuration  has  become  ostabhshed — as  it  is  certain 
to  be  in  almost  all  the  ctises  of  severity — the  work  of  repair  is  altogether 
delayed,  until  the  inflammatory  process  shall  have  abated.  The  union 
then  is  by  the  second  intention,  as  in  flesh  wounds.  The  breach  in  the 
soit  parts  granulates  and  contracts,  discharge  gradually  diminishing.  And 
at  the  same  time  the  bone  and  textures  around  furnish  plastic  matter, 
which,  becoming  organized  and  ossified,  effects  reparation  of  the  fracture  j 
more  slowly,  and  usually  less  efiiciently,  than  when  no  suppuration  has 
occurred ;  yet,  when  the  primary  destruction  of  the  bone  by  the  force  of 
injury,  and  the  secondary  necrosis,  by  diminished  vitality  and  the  access 
of  the  inflammatory  process,  has  not  destroyed  a  considerable  extent  of 
bone — well  enough  to  restore  strength  and  general  usefulness  to  the  part. 

The  surgeon's  fii-st  care  is,  to  ascertain  whether  any  attempt  should 
be  made  to  save  the  limb.  In  the  slighter  cases,  there  is  no  difficulty ; 
but  in  those  of  severity  and  complication,  much  careful  and  anxious 
thought,  tempered  by  reference  to  past  experience,  is  often  required,  ere 
a  just  determination  can  be  attained.  In  all  cases  of  what  may  be 
termed  decided  doubt,  it  seems  but  reasonable  that  the  limb  should  have 
the  benefit  of  that  doubt ;  and  that,  therefore,  adjustment  and  retention 
may  be  instituted  immediately,  with  a  view  to  a  tedious  yet  ultimate  cure. 
When,  on  the  contrary,  we  are  satisfied,  both  from  the  appearance  of  the 
parts,  and  from  our  experience  of  similar  cases,  that  a  cure  cannot  be 
procured  with  the  limb  retained ;  that  amputation  must  be  performed, 
sooner  or  later,  either  on  account  of  gangrene,  or  in  consequence  of  the 
system's  yielding  under  the  hectic  of  a  protracted  and  profuse  discharge, 
the  operation  should  be  at  once  performed,  to  anticipate  all  such  cer- 
tain evils — so  soon  as  the  shock  of  injury  shall  have  sufiiciently  passed 
away,  and  before  inflammatory  accession  shall  have  begun. 

It  is  not  easy  to  lay  down  definite  rules  for  guidance  in  regard  to 
such  primary  amputations.     But  the  following  circumstances  may  be 
•safely  stated  as  rendering  amputation  the  more  prudent  course  to  adopt. 
Extensive  comminution  of  the  bone,  fissuring  of  the  shaft,  and  impaction 
f  fragments  in  the  medulla ;  or  fracture  at  several  points,  or  of  other 
bones  of  the  same  limb  ;  extension  of  the  fracture  into  an  important 
articulation ;  an  open  state  of  the  joint ;  much  bruising  and  laceration 
"f  the  soft  i)arts,  rendering  extensive  sloughing  inevitable,  with  a  risk  of 
gangrene  invading  the  whole  limb,  and  with  a  certainty  of  extensive 
and  tedious  suppuration  following  separation  of  the  sloughs  ;  laceration 
f  a  large  artery,  as  evidenced  either  by  hemorrhage,  or  by  rapid  forma- 
tion of  a  large,  bloody  swelUng  ;  old  age  ;  and  enfeeblement  of  the  frame 
|jy_ disease,  privation,  intemperate  habits,  or  other  cause.    In  most  cases 
't  IS  rather  the  amount  of  injury  sustained  by  the  soft  textures,  than  by 
le  bone  itself,  which  decides  us  in  resorting  to  primary  amputation  in 
^ises  of  compound  fracture.    It  should  be  remembered,  however,  that 
|c  nature ^of  the  agent  inflicting  the  injury  should  always  be  taken  into 
';count.    Thus,  however  trifling  the  injury  of  soft  and  hard  parts  may 
^'pparently  be,  where  a  railway  carriage  or  truck  has  passed  over  the 
I'n  ),  or  wliere  a  broatl-wheeled  and  heavily  loaded  waggon,  in  contru- 
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distinction  to  a  common  horse  cart,  or  s[)ring  van,  or  carriage,  lias  beeu 
the  agent  in  producing  the  injury,  we  need  not  doubt  tliat  the  amount  of 
injury  within  the  skin  will  of  necessity  be  such  as  to  more  than  justify 
resort  to  amputation.  The  same  is  true  in  the  majority  of  compound 
fractures  produced  by  gunshot  wounds  ;  especially  when  inflicted  with 
the  conical  bullet,  and  more  particularly  when  the  thigh  is  the  part  injured. 

When,  on  the  other  hand,  circumstances  are  favourable,  and  it  in 
determined  to  save  the  limb  if  possible — reduction  is  to  be  eifected, 
carefully,  gently,  immediately  ;  and  with  due  attention  to  muscular 
relaxation  by  position,  as  in  the  simple  form  of  injury.  If  fracture  be 
oblique,  and  a  sharp  end  of  the  bone  protrude  to  some  distance  through 
a  comparatively  limited  opening  in  the  integument,  difficulty  is  not  unlikely 
to  be  experienced  in  effecting  the  desired  replacement ;  and  a  question 
will  naturally  arise  as  to  whether  the  wound  is  to  be  enlarged  or  the  bone 
abbreviated.  In  general,  the  latter  alternative  is  preferable  ;  for,  cceteris 
paribus,  the  smaller  the  integumental  wound  the  less  the  hazard.  The 
projecting  portion,  therefore,  is  to  be  removed,  by  saw  or  bone-pliers,  to 
the  requisite  extent;  and,  sometimes,  to  effect  this,  extension  of  the 
wound  to  a  certain  degree  may  be  found  necessary.  Where  the  bone 
can  be  accurately  adjusted  without  the  removal  of  any  such  extent  of 
bone  as  implies  a  considerable  hiatus,  our  care  is  directed  to  the  integu- 
mental injury  ;  which,  having  been  brought  neatly  together,  when  at  all 
approaching  to  the  incised  in  character,  is  treated  for  adhesion.  Stitches 
should  be  avoided,  if  possible ;  the  preferable  retentive  agent  being 
adhesive  plaster  or  collodion.  And  when  the  wound  is  very  limited, 
scarcely  exceeding  a  pimcture  in  dimensions,  the  dressing  should  he 
made  to  cover  it  completely,  so  as  wholly  to  exclude  atmospheric  air; 
thus  rendering  immediate  union  very  probable.  It  is  obviously  a  great 
matter,  if,  in  the  course  of  the  first  two  or  three  days,  we  can  succeed 
by  such  means  in  converting  a  compound  into  the  simple  form  of  injury. 
But  when  the  wound  is  plainly  bruised,  torn,  or  of  such  a  form  that 
adhesion  is  impossible,  water- dressing  is  applied  in  the  ordinary  way,  as 
suitable  for  granulation.  At  first  water-dressing  is  cold,  and  kept  con- : 
tinuously  so ;  for  the  purpose  of  allaying  and  moderating  the  inflamma- 
tory access.    The  method  of  irrigation  is  often  very  suitable. 

Eetentive  apparatus  is  applied  in  the  same  way  as  in  simple  fracture; 
but  with  especial  care  to  avoid  imdue  motion,  as  well  as  undue  pressure 
or  constriction  at  any  part.  And  the  spHnts  and  bandages  should  also 
be  so  constructed  and  arranged,  as  to  leave  the  Avound  capable  of  being 
readily  exposed,  for  the  purpose  of  inspection  and  dressing,  without  any 
undoing  of  the  general  apparatus.  For  this  puipose  skeleton  Avii-e  splints 
will  be  found  very  useful ;  and,  to  afford  graduated  support  to  the  limb 
during  the  progress  of  suppuration,  the  many-tailed  bandage,  or  a  series 
of  slips  of  bandage,  is  preferable  to  the  common  roller ;  at  aU.  events,  m 
the  neighbourhood  of  the  injury.  At  first,  antiphlogistic  regimen  is  more 
especially  necessary  than  in  simple  fracture  ;  both  the  likelihood  and  the 
hazard  of  inflammatory  excess  being  greater.  And,  should  this  threaten 
in  a  decided  manner,  general  bleeding,  antimony,  and  other  active  anti- 
phlogistics — purgatives  excepted — may  be  demanded  ;  unless  contra- 
indicated  by  age,  or  other  debility  of  system ;  yet,  in  severe  cases, 
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always  practised  with  an  eye  to  the  ulterior  result — the  coming  period  of 
suppuration  and  hectic. 

AVhen  the  bone  is  comminuted  at  the  site  of  fracture,  a  question 
often  arises  as  to  the  expediency  of  removing  the  fragments  ;  whether 
they  are  Ukely  to  die,  and  so  to  delay  the  cure,  perhaps  preventing  union 
altofctlier ;  or  whether  they  are  likely  to  retain  their  vitality,  and  so 
botlx  facilitate  the  cure  and  render  it  more  satisfactory  when  it  has 
occurred.  If  fragments  are  completely  detached,  they  should  certainly 
be  removed  at  once ;  they  are  already  foreign  bodies.  If  they  are  well 
connected,  not  only  by  periosteum,  but  by  the  surrounding  soft  parts, 
they  should  be  carefully  replaced  and  retained  in  their  proper  position, 
with  a  view  towards  consolidation.  If  they  are  connected  only  by  peri- 
osteum, they  may  be  still  left,  with  good  hope  of  reunion,  in  the  young 
and  healthy ;  but  in  the  old,  and  in  the  case  of  gunshot  injury,  they  had 
better  at  once  be  taken  away.  If,  at  any  time,  their  necrosis  becomes 
certain,  they  are  to  receive  the  same  treatment  as  dead  portions  of  bone 
under  ordinary  circumstances  ;  spontaneous  detachment  is  to  be  patiently 
awaited,  and  then  the  loose  sequestrum  is  to  be  lifted  away.  Sometimes, 
when  necrosis  has  been  slight  and  gradual,  and  has  occurred  late  in  the 
cure,  so  much  new  bone  may  be  formed  as  to  enact  the  part  of  "  sub- 
stitute bone,"  and  may  confine  the  sequestrum.  In  this  case  suppuration 
will  continue,  more  or  less  profuse  ;  the  fracture  cannot  unite  ;  and  the 
whole  frame  is  likely  to  give  way,  by  hectic.  StiU,  amputation  is  not 
inevitable.  Let  the  principles  of  treatment  applicable  to  necrosis  be 
carried  out ;  let  the  new  bone  be  divided,  so  as  to  expose  the  sequestrum 
and  admit  of  its  removal ;  then  reapply  retentive  apparatus,  and  conduct 
the  treatment  in  the  ordinary  way. 

When  suppuration  has  become  established,  is  moderate,  and  limited 
to  the  wound,  continuance  of  simple  water-dressing  is  sufficient.  When, 
however,  suppuration  threatens  to  become  diffuse,  or  abscess  forms  in 
the  vicinity,  free  and  early  incision  is  to  be  had  recourse  to,  with 
fomentation,  and  hot  epithems,  and  especial  quiet  of  the  limb.  In  fact, 
the  general  principles  of  treatment  suitable  to  abscess  are  to  be  enforced. 
No  squeezing  or  pressure  is  at  all  warrantable,  during  the  acute  stage  ;  if 
the  matter  cannot  otherwise  be  prevented  from  undue  accumulation,  a 
dependent  counter-opening  must  be  made  unhesitatingly. 

Should  gangrene  invade,  or  plainly  threaten  to  invade,  the  entire 
limb  during  the  inflammatory  stage,  amputation,  immediate  and  high, 
affords  the  only  chance  of  safety.  Later,  when  the  frame  is  plainly 
unable  to  struggle  longer,  with  a  prospect  of  success,  against  the  hectic 
cause,  amputation  is  also  demanded.  A  part  must  be  sacrificed  to  save 
the  whole. 

Hemorrhage  is  sometimes  troublesome  in  compound  fracture.  It  may 
occur  at  the  time  of  injury  ;  an  important  artery  having  been  punctured 
or  torn.  The  bleeding  point  is  to  be  sought  for,  and  secured  by  ligature, 
as  in  ordinary  arterial  bleeding  ;  the  wound  being  dilated,  if  need  be — 
unless,  indeed,  the  arterial  lesion  be  so  grave  as  to  render  amputation  at 
once  advisable. 

Or  hemorrhage  may  take  place  during  the  progress  of  cure  ;  by 
^'  '^^ration,  eitlier  during  separation  of  the  sloughs  or  at  a  more  remote 
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period.  Or  it  may  bo  the  consequence  of  an  invasion  of  slougliing-pliage- 
dtena.  If  such  bleeding  be  trivial,  evidently  proceeding  from  a  vessel 
of  no  great  magnitude,  it  may  be  restrained  by  pressure,  moderately  but 
accurately  applied.  If  on  the  contrary  it  be  important,  and  plainly  from 
a  vessel  of  high  class,  ligature  of  the  bleeding  vessel  at  the  bleeding  point 
should  unhesitatingly  be  attempted ;  only  in  the  event  of  failure,  resorting 
to  restraining  pressure  assisted  by  dehgation  of  the  main  arterial  trunk 
on  the  cardiac  aspect.  The  process  of  cure  is  not  necessarily  delayed,  or 
rendered  imperfect,  by  the  occurrence  of  such  an  accident.  Should 
direct  deligation  fail — as  is  not  likely — or  the  Hunterian  ligature  prove 
insufficient,  which  is  also  not  improbable — amputation  is  the  last  resource; 
but  one  which,  fortunately,  seldom  requires  to  be  adopted. 

In  the  case  of  badly  united  fracture  yet  recent,  a  question  may  arise 
as  to  Avhether  it  may  not  be  forcibly  disrupted  with  a  view  to  better  ad- 
justment. The  answer  will  necessarily  depend  on  the  probable  facihty 
and  safety  with  which  such  a  manipulation  may  be  effected  :  the  risks 
being,  non-union,  on  the  one  hand,  and  inflammatory  excess  on  the  other. 
Besides,  the  force  apphed  may  possibly  produce  a  fracture  not  at  the 
original  site.  Another  consideration  of  course  wiU  be  in  reference  to  the 
existing  usefulness  and  appearance  of  the  limb ;  much  deformity  and 
impairment  of  function  warranting  the  attempt  at  amendment,  more 
especially  in  compliance  with  an  urgent  wish  on  the  part  of  the  patient. 
In  some  extreme  cases  it  has  been  thought  advisable  even  to  cut  down 
upon  the  parts,  and  by  sawing  off,  or  out,  a  sufficient  amount  of  bone, 
so  to  effect  readjustment,  though  at  the  risks  inseparable  from  the  com- 
pound form  uf  injury. 

Diastasis  {hiadrasig,  separation). 

Sometimes,  in  the  adolescent,  an  epiphysis  is  the 
means  of  preventing  compound  dislocation,  and  deter- 
mining compound  fracture.     For   instance,  when  a 
severe  wrench  is  sustained  at  the  ankle,  the  natural 
tendency  is  probably  to  compound  luxation  of  the  tibia 
inwards,  but  the  bone  yields  at  the  connection  of  its 
shaft  with  the  epiphysis  ;  the  latter  portion  remain 
undisturbed  in  its  place ;  while  the  lower  end  of  the 
shaft,  of  a  transverse  and  indented  aspect,  protrudes 
through  the  integument.    This  form  of  accident  is 
termed  Diastasis — and  is  amenable  to  the  same  trea' 
ment  as  compound  fracture  in  general.    In  most  cases, 
it  is  rather  a  favourable  occurrence  than  otherwise  ;  th 
patient  being  Kkely  to  suffer  less,  and  to  retain  a  more 
useful  limb,  than  after  compound  dislocation. 

Occasionally,  diastasis  takes  place  without  wound  o 
the  soft  parts.  The  condyles  of  the  femur,  for  example, 
may  be  twisted  from  the  shaft.  The  same  treatment  is 
required  as  for  simple  fracture ;  with  perhaps  more  ear- 
in  both  reduction  and  retention. 
Sometimes  the  diastasis  is  accompanied  with  more  or  less  rotation, 
Fig.  219.  Diastasis  of  feinur.  Eciuiited. 
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or  witli  splitting  up  of  the  epiphysis ;  an  awkward  complication,  alike 
lUfficult  of  diagnosis  and  replacement.  This  form  of  injury  may  become 
secondarily  compound,  and  require,  under  such  circumstances,  amputation 
or  excision  for  its  relief. 

False  Joints. 

Ununiied  Fracture. — A  fracture  may  fail  to  unite,  from  various 
causes.  1.  If  motion  he  permitted,  and  still  more  if  it  be  purposely 
practised,  daily  or  even  occasionally,  the  formation  of  callus  will  be  dis- 
turbed, and  the  formation  of  the  uniting  medium  is  likely  to  be  altogether 
frustrated  ;  the  part  will  probably  remain  pliable.  2.  Or  the  parts  may 
lie  duly  adjusted  and  retained,  and  reunion  may  fail  by  excess  of  the 
inflammatory  process,  in  any  way  induced ;  suppuration  being  quite  as 
adverse  to  the  process  of  healing  in  bone,  as  it  is  in  a  wound  or  ulcer  of 
the  soft  parts.  Necrosis,  as  already  stated,  is  an  insuperable  obstacle,  until 
the  dead  portion  has  been  extruded.  3.  From  constitutional  defect,  or 
atmospheric  accident,  there  may  be  a  want  of  effort  in  the  part ;  the  unit- 
ing medium  is  deficient,  and  what  is  produced  is  but  imperfectly  organized. 
The  last,  however,  is  by  much  the  most  rare  occurrence  of  the  three. 

s  It  may  happen  that  a  portion  of  the  soft  parts — as  a  slip  of  muscle — has 
become  lodged  between  the  fragments.  This  has  in  some  cases  been  found 
to  constitute  the  obstacle  to  reunion.  Age,  also,  and  long  sustained  habits 
of  intemperance,  are  sure  to  delay,  and  sometimes  may  prevent  the  cure. 

Disunited  Fracture. — A  fracture,  having  been  consolidated  in  the 
ordinary  way,  may  again  become  loose  and  movable.  This  may  be  the 
result  of  fresh  mechanical  violence,  occasioning  immediate  disruption  of 
the  connecting  medium.  Or  it  may  be  a  more  tardy  but  equally  certain 
process,  the  result  of  inflammatory  excess — induced  by  a  less  degree  of 
external  violence,  or  by  any  other  cause  ;  as  a  wound,  recently  united 
by  adhesion,  may  be  made  to  gape,  even  wider  than  before,  by  the  acces- 
sion of  suppuration  and  ulceration.  Or  the  disjunction  may  be  the 
result  of  constitutional  disorder,  entailing  a  remarkable  tendency  to  ab- 
sorption of  all  recent  structures,  whether  in  the  hard  or  soft  tissues ;  as 
is  not  unfrequently  experienced  in  connection  with  scurvy. 

The  False  joint  wlrich  results 
either  from  disunited  or  from  un-  j^l 
united  fracture,  bears  no  true  re- 
semblance to   normal  articulation. 
There  is  neither  articular  cartilage  nor  synovial  apparatus.    The  ends 

of  the  bone  taper 
somewhat,  and  are 
rounded  off ;  they  are 
invested  by  a  dense 

fibrous  expansion:  and 
Fig.  221.  ,  .  \,      ,  \ 

by  a  sinular  texture 

01  less  density,  they  are  joined  together.    By  such  an  arrangement,  extent 

Fig.  220.  Ununited  clavicle.  Tbe  two  portions  of  bone  are  merely  connected  by 
ligamentous  substance. 

Fig.  221.  False  joint  in  the  fore-arm.  The  bones  play  on  each  other,  by  a  new 
^'inge-Iike  joint. 
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of  motion  is  aLundantly  favoured ;  and  a  limb  so  circumstanced  is,  ii'  uu- 
supported  by  extrinsic  aid,  almost  wholly  useless  as  an  organ  either  ol 
prehension  or  support.  The  occurrence  is  more  frequent  in  military 
than  in  civil  practice  ;  for  two  very  obvious  reasons.  First,  in  tlie  field, 
means  for  duly  conducting  the  treatment  of  fracture  are  less  available ; 
secondly,  the  bruising  inflicted  by  shot-wounds  is  inimical  to  satisfac- 
tory processes  of  cure,  both  in  the  soft  and  in  the  hard  tissues. 

Treatment  of  False  Joint. — To  undo  the  apparatus  of  a  fractured 
limb,  and  to  find  the  solution  of  continuity  in  the  bone  still  unrestored, 
at  the  end  of  four,  five,  six,  seven,  or  eight  weeks,  is  no  demonstratioi 
of  the  expected  union  having  altogether  failed.  It  may  be  that  the  for- 
mation of  new  bone,  though  slow  and  imperfect,  is  yet  in  progi'css ;  and, 
if  undisturbed  by  movement  of  the  limb,  this  may  be  completed  in  no 
unreasonable  time. 

Supposing  then,  that  on  removal  of  our  splints,  at  the  end  of  the 
accustomed  period  of  probation,  we  find  the  broken  ends  still  movable 
on  each  other,  it  is  manifestly  our  duty  to  re-apply  the  retentive  ap- 
paratus with  still  greater  care  than  formerly,  and  to  keep  it  so  applied 
for  a  considerably  greater  period  than  was  at  first  contemplated.  Not 
until  a  reasonable  period  of  probation — say  four,  five,  or  six  months — 
for  the  construction  of  the  essential  part  of  the  uniting  process,  shall  1 
have  passed  away,  does  the  surgeon  abandon  either  the  careful  use  of  his 
simple  retentive  apparatus,  or  the  hope  of  cure. 

In  regard  to  this  form  of  "ununited  fracture,"  there  need  be  no  tvo 
opinions  as  to  the  right  mode  of  treatment ;  namely,  to  put  up  the  hmb 
afresh,  to  keep  the  parts  immovable,  and  to  maintain  the  general  health 
and  powers  of  system  in  as  vigorous  a  condition  as  possible.  The  im- 1 
movable  starch  apparatus  is  here  extremely  suitable ;  which  permits,  at 
the  same  time,  the  general  health  to  be  attended  to,  by  enabling  the 
patient  to  move  about.  In  the  treatment  of  such  cases,  diet  is  generous ; 
and  even  stimuli  also  may  be  necessary. 

But  when,  at  the  end  of  four,  five,  six  months,  or  more,  we  find  the 
limb  still  loose  and  movable  at  the  site  of  fracture,  it  is  a  sign  that  the 
ordinary  process  of  reunion  has  failed  in  all  its  parts.  And  the  same 
conclusion  is  forced  upon  us  in  cases  of  an  earlier  date — six  or  eight 
weeks  only,  it  may  be,  after  the  accident — when  mobility  is  great,  when 
a  space  defective  in  everything  like  restorative  means  can  be  felt  between 
the  ends  of  the  bones,  and  when  these  can  be  plainly  felt  blunt,  tapering, 
and  rounded.  In  such  cases  it  is,  that  difference  of  opinion  prevails  as 
to  the  best  modes  of  treatment,  and  latitude  exists  as  to  their  selection. 

It  naturally  occurs  to  one,  that  it  would  be  desirable  to  restore  som 
thing  like  the  state  of  matters  which  occurs  at  the  first,  immediately 
after  the  injury  has  been  received ;  so  that  we  may  start  again  in  treat- 
ment de  novo.  Accordingly,  among  other  plans,  it  has  been  proposed 
(Wlaite)  to  expose  the  part  by  incision,  to  saw  ofi"  the  ends  of  the  bon%, 
and  then,  closing  the  wound,  to  re-adjust  all  carefully.  Tims  is  a  recent 
fracture  re-established  no  doubt,  but  now  it  is  a  compound  one  ;  and, 
being  so,  it  is  by  no  means  an  improvement  on  tlie  original  casualty. 
Tlie  proceeding  is  obviously — by  bringing  life  into  hazard — too  severe,  in 
the  recent  and  otherwise  minor  cases,  and  should  be  regarded  as  reserved 
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for  such  cases  as  defy  the  use  of  milder  measures  ;  besides  it  must  bo 
loincinbered  tliat  when  resorted  to  it  has  been  found  to  fail.  When 
.Muployed,  the  use  of  the  bone-cutting  pliers  will  be  found  more  service- 
blo,  as  well  as  more  satisfactory  in  the  result,  than  the  application  of 
t  he  saw. 

When  the  principle  of  "  subcutaneous  incision  "  came  into  use,  the 
Mea  struck  me  that  tliis  important  addition  to  sui-gery  might  be  made 
vailable  towards  the  remedy  of  ununited  fracture;  and  accordingly  I 
reposed  that  a  strong  narrow  knife,  passed  obliquely  down  to  the  part, 
should  have  its  edge  freely  moved  about  in  aU  directions,  so  as  to  cut 
up  the  ligamentous  bond  of  union,  as  well  as  the  dense  investment  of 
the  ends  of  the  bones ;  the  knife  being  then  carefully  withdrawn,  and 
the  puncture  covered  by  plaster  or  collodion.    The  parts  will  probably 
he  reduced  to  a  state  very  similar  to  what  attends  on  ordinary  fracture 
at  the  first.    A  pouch  of  blood  will  form ;  the  blood  will  be  absorbed  ; 
plastic  matter  will  take  its  place  and  become  organized,  while,  at  the 
<  ime  time,  secretion  and  organization  may  advance  from  the  ends  of  the 
one,  and  consolidation,  as  by  regular  callus,  be  completed. 

The  connecting  materials  of  the  "  false  joint  "  are  disrupted  and  ex- 
rited,  not  destroyed.  They  are  valuable  towards  the  formation  of  bone, 
when  brought  into  and  maintained  in  a  state  of  moderate  inllammatory 
cliange. 

My  own  experience,*  speaks  in  favour  of  the  practice.  It  is  surely 
lietter  than — though  somewhat  like — the  practice  of  John  Hunter,  whose 
treatment  of  an  ununited  fracture  of  the  humerus,  Mr.  Samuel  Cooper 
teUs  us,  was  as  follows  : — "  There  was  an  artificial  joint,  and  he  made  an 
incision  into  it ;  and  then  having  introduced  a  spatula,  he  irritated  the 
whole  surface  of  the  artificial  joint.  This  brought  on  considerable  in- 
flammation, which  ended  in  anchylosis,  and  the  patient  was  cured." 
The  subcutaneous  puncture  and  the  narrow  knife,  if  they  are  likely  to 
obtain  the  same  ultimate  result,  are  surely  preferable  to  the  incision  and 
tlie  spatula.  Tailme  of  the  method,  in  the  hands  of  others,  I  am 
inchned  to  attribute  to  too  great  gentleness  in  the  use  of  the  knife's 
point  between  the  bones.  There  it  can  scarcely  be  used  too  roughly, 
provided  it  is  kept  clear  of  the  vascular  and  nervous  trunks. 

Eubbing  the  ends  of  the  bone  rudely  together,  and  then  re-applying 
retentive  apparatus  as  before,  has  hitherto  given  no  encouraging  success, 
where  the  careful  use  of  absolute  repose  has  been  previously  tried. 
Dr.  Physick's  seton  is  less  formidable  than  the  saw  ;  but  chance  of 
iailure  with  it  is  not  slight  j  and  in  fractures  of  the  lower  extremity, 
indeed,  its  success  may  be  regarded  as  only  the  exception  to  the 
'-,'oneral  rule.    Mr.  Amesbury  applied  continuous  and  severe  pressure 

*  ^[onthly  Journal  of  Medical  Science,  June  1848.    In  one  instance,  this  method 
'iccecded,  quite  beyond  my  expectation,  in  consolidating  an  nnnnited  fracture  of 
the  humerus,  which  had  sustained  compound  injury  about  ten  months  before.  The 
lones  overlapped,  and  could  not  be  adjusted.    Altogether  the  case  was  so  very  un- 
i'romisirig  as  led  me  to  remark,  while  performing  the  subcutaneous  puncture,  that  it 
a-s  an  unfair  test  of  the  practice  ;  and  that,  under  such  circumstances,  a  successful 
jwe  could  scarcely  be  expected.   Yet,  on  the  first  undoing  of  the  splints,  five  weeks 
tter  the  puncture,  the  parts  were  found  quite  firm. 
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on  the  parts,  so  as  to  force  and  retain  tliem  in  accurate  re-adjustment  • 
but  his  system  has  not  come  into  vogue,  and  is  rather  looked  on  as 
painful,  irksome,  and  uncertain.  Dipffenbach  exposed  the  bone  bv 
incision,  drove  a  peg  of  ivory  into  each  extremity  about  half  an  inch 
from  the  line  of  fracture,  and  then  by  Avire  firmly  and  closely  connected 
the  two  ;  expecting  that  tlie  foreign  body  Avould  rouse  a  plastic  chancre 
which  would  abundantly  suffice  for  consolidation  of  the  fracture  now 
so  accurately  retained.  Experience  has  spoken  favourably  of  this  prac- 
tice, so  far  as  the  induction  of  a  sufficiency  of  ostitic  change  is  concerned  • 
formation  of  new  bone  being  established  similar  to  what  takes  place  in 
necrosis.  But  in  not  a  few  cases  much  more  than  enough  has  been 
done  in  that  direction ;  and  even  amputation  of  the  acutely  suppurated 
limb  has  failed  to  save  life.  Mr.  Burman  has  employed  galvanism  as 
an  exciting  agent,  and  with  success,  in  the  case  of  an  ununited  fracture 
of  the  tibia  of  fourteen  weeks'  duration.*  There  were  other  means  at 
work,  however ;  namely,  an  improved  diet,  and  constant  firm  pressure 
on  the  fractured  ends.  To  the  method  by  subcutaneous  puncture 
galvanism  might  prove  a  powerful  auxihary.  The  simultaneous  use  of 
both  is  not  incompatible  ;  and,  in  these  days  of  anaesthesia,  the  repetition 
which  either  might  require  cannot  be  considered  as  cruel  and  objection- 
able. From  neither,  conducted  with  ordinary  prudence,  can  risk  of  un- 
toward casualty  be  feared. 

Should  the  method  by  seton  be  preferred,  a  caoutchouc  tape,  or 
skein  of  silk,  cotton,  or  iron  wire,  is  inserted  between  the  ends  of  the 
bone,  and  permitted  to  remain  there  for  some  days,  until  a  sufficient 
degree  of  irritation  has  been  excited- 

On  the  whole,  perhaps,  the  following  statement  will  express  the 
right  sequence  of  practice.  In  recent  and  favoiu'able  cases,  j)lace  the 
limb  in  starch  bandages,  with  or  without  subcutaneous  puncture.  In 
more  advanced  and  pronounced,  but  yet  favourable  cases,  employ  subcn- 1 
taneous  puncture,  freely,  and  perhaps  with  repetition.  In  the  least 
favourable  cases — more  especially  if  these  other  means  have  failed — cut 
out  the  ends  of  the  bone,  using  the  bone-pliers  very  fi-eely  for  this  pur- 
pose ;  and  should  this  fail,  or  the  case  seem  better  suited  for  it,  resort 
may  be  had  to  the  use  of  steel  or  ivory  pegs  ;  but  with  caution. 

When  non-union  is  obviously  dej^endent  on  the  impaction  of  a  slip 
of  muscle  between  the  fractured  ends,  or  on  the  presence  of  a  piece  of 
dead  bone,  or  on  the  lodgment  of  a  foreign  body  from  without,  immunity 
from  motion,  with  attention  to  the  system,  after  removal  of  the  caus^ 
usually  suffice  for  cure. 

Of  course  in  no  case  is  local  treatment  exclusively  to  occupy  our 
attention.  Constitutional  management  must  never  be  overlooked;  and 
often  it  proves  of  the  highest  importance. 

Should  cure  of  the  false  joint  fail,  palliation  may  be  obtained,  an 
the  part  rendered  tolerably  useful,  by  the  application  of  a  tight,  unyield- 
ing, broad  belt,  or  ferule  over  the  part. 

In  some  extreme  cases,  the  state  of  matters  is  so  inconvenient,  and 
at  the  same  time  so  manifestly  hopeless,  by  reason  of  irremediable  dis- 
placement, or  loss  of  substance,  as  to  warrant  recourse  to  amputation. 
*  Monthly  Joimial,  Feb,  1848,  Retrospect,  p.  12. 
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Treatment  of  Deformity  after  Union  has  taken  i^lace. 

"WTien  the  union  is  still  "  green,"  the  best  plan  for  rectification  is  to 
effect  a  complete  breaking  up  of  the  callus  by  main  force,  so  as  to  admit 
of  readjustment,  and  the  application  of  means  suitable  to  retention  of 
the  broken  bone  in  its  proper  axis  and  position.  As  this  is  a  painful 
proceeding,  and  one  which  the  muscles  of  the  limb  can  combine  under 
the  influence  of  pain  very  successfully  to  resist,  it  is  well,  before  pro- 
ceeding with  it,  to  place  the  patient  completely  under  the  influence  of 
chloroform,  and  even  to  effect  division  of  any  tense  tendinous  or  fibrous 
tissues  by  tenotomy.  In  some  cases  again,  this  process  of  rectification 
can  better  be  effected,  gradually,  by  means  of  simple  wooden  splints  care- 
fully adjusted ;  or,  in  some  cases,  by  a  special  apparatus,  jointed  at  the 
seat  of  deformity,  and  acting  upon  each  portion  of  the  broken  bone 
by  means  of  a  circular  rack  moved  by  an  endless  screw.  In  other 
cases,  where  a  large  irregular  mass  of  callus  surrounds  the  site  of  fracture, 
resisting  our  efforts  to  break  up  the  bone  or  undo  its  deformed  position, 
the  use  of  a  seton  has  been  recommended.  This  is  passed  through  the 
callus,  and  retained  until  such  a  degree  of  inflammatory  effect  follows,  as 
shall  secure  a  softening  of  the  bond  of  union  sufficient  to  admit  of 
gradual  rectification  by  means  of  an  apparatus  satisfactorily  applied. 
Where  the  union  has  become  almost  complete,  something  more  is  re- 
quired ;  and,  short  of  amputation,  which  should  be  reserved  for  altogether 
hopeless  cases,  two  plans  of  procedure  offer  themselves  for  our  choice. 
Either  to  cut  down  upon  the  bone  at  the  seat  of  deformity,  and  divide 
it  by  means  of  the  saw  or  bone  pliers  ;  or  should  the  mass  of  new  bone 
be  very  great,  to  cut  out  an  angular  portion  of  such  size,  that  when  the 
cut  surfaces  come  flatly  in  contact  with  each  other,  the  line  of  the  original 
axis  of  the  bone  shall  be  restored.  After  either  of  these  procedures,  the 
limb  must  be  suitably  arranged  for  complete  repose,  and  treated  as  for 
compound  fracture.  The  constitutional  irritation,  and  the  local  results 
of  the  inflammatory  process  following  upon  the  operation,  are  rarely  so 
severe  or  so  untoward  as  what  occurs  in  a  fracture  which  was  originally 
compound  in  its  nature.  This  is'  to  be  accounted  for  by  the  compara- 
tively trifling  degree  of  injury  inflicted  by  the  operation  upon  the  vitality 
of  the  parts  implicated,  and  upon  the  system  at  large  ;  as  also  by  the 
degree  of  condensation  of  the  areolar  textures  around  the  bone,  due  to 
■previous  chronic  irritation,  limiting  the  tendency  to  extension  of  the 
inflammatory  process  which  is  now  more  acutely  established. 


CHAPTER  XXIV. 


DISIOCATIOK 

Dislocation,  or  Luxation,  denotes  displacement  of  a  joint,  the  bones 
remaining  entire.  Some  joints  are  more  liable  than  others  to  such  in- 
jury ;  first,  those  of  the  ball  and  socket  construction,  as  the  shoulder 
and  hip  ;  next,  the  ginglymoid,  as  the  elbow.  And,  again,  the  articu- 
lations most  exposed  to  external  violence  are  necessarily  the  most  liable 
to  displacement. 

Dislocations  may  occur  at  any  age ;  but  are  most  frequent  during 
the  middle  period  of  life.  In  advanced  years,  fracture  is  more  common. 
In  early  adolescence  the  accident  is  rare  ;  and  yet  examples  are  not 
wanting.  Even  at  five  years  of  age,  dislocation  of  the  hip  has  happened 
in  an  ordinary  way.* 

Congenital  Luxations  are  by  no  means  rare  ;  and  are  of  different 
kinds.  1.  Obstetrical ;  the  result  of  accident  by  force  in  delivery.  2. 
Spontaneoibs ;  caused  by  articular  disease  in  utero.  3.  Functional ;  by 
functional  disorder  of  the  muscles,  dependent  on  derangement  of  the 
nervous  system  in  utero.  As  in  clubfoot.  4.  Original;  by  arrest  of 
development  ;  the  articulating  apparatus  being  incomplete. t 

The  Causes  of  ordinary  luxation  are,  first.  Predisposing.   Peculiarity  of 
construction  and  site,  as  just  stated,  may  be  said  to  be  of  this  class.  Also, 
weakness  of  surrounding  muscles  plainly  favours  the  occurrence.  The 
muscles  afford  much  support,  cA'^en  in  the  dead  body,  to  the  joints ;  and 
any  articulation,  which  lacks  that  accustomed  aid,  will  be  especially 
liable  to  dislocation.    The  joints  of  atrophied  and  paralysed  limbs,  con- 
sequently, are  in  especial  danger.    Undue  elongation  of  the  proper  arti- 
culating apparatus  also  predisposes ;    whether  this  be  the  result  of 
external  violence — as  in  the  case  of  over-extension — or  of  chronic  dis- 
ease.   Accumulation  of  fluid  in  a  joint  predisposes,  particularly  in  those 
of  ball  and  socket  construction  ;  inasmuch  as  the  ligamentous  tissues  by 
which  the  articulating  ends  are  kept  in  apposition  are  thereby  stretched. 
Destructive  disease  of  joints  manifestly  tends  to  their  displacement,  as 
formerly  stated  ;  only  a  slight  force  being  sufiicient,  when  the  retentive 
structure  has  almost  all  fallen  before  ulceration.    One  act  of  dislocation 
predisposes  to  another.    A  joint,  once  luxated,  is  especially  liable  to  re- 
displacement  ;  for  the  muscles  have  been  weakened,  the  articulating 
apparatus  has  been  stretched  and  elongated,  and  the  latter,  too,  may  be 
yet  deficient  at  the  part  where  the  end  of  the  bone  formerly  escaped. 

The  Exciting  causes  are,  like  those  of  fracture,  external  violence  and 
muscular  action.    A  blow  or  fall,  as  was  staled,  may  occasion  fracture, 

*  Lancet,  No.  1280,  p.  285. 
+  British  and  Foreign  Eeview,  No.  xlii.,  p.  393. 
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wlietlier  the  force  lie  applied  directly  or  indirectly  ;  most  frequently  the 
break  is  from  direct  violence.  Dislocation,  in  like  manner,  may  be  pro- 
iluccd  either  directly  or  indirectly  ;  hut  is  most  likely  to  occur  when  the 
force  is  indirect — applied  at  the  end  of  a  long  bono,  and  operating  indi- 
rectly on  its  further  extremity.  Thus  a  patient,  falling  directly  on  the 
shoulder  or  hip,  is  most  apt  to  suffer  fracture.  Whereas  when  he  falls 
on  the  hand  or  foot,  knee  or  elbow,  and  the  injury  is  sustained  at  the 
liip  or  shoulder,  it  is  more  likely  to  be  dislocation.  The  muscles  sur- 
rounding the  joint,  were  they,  on  application  of  the  violence,  to  act  all  at 
once,  in  unison,  would  doubtless  support  the  part,  and  oppose  the  dis- 
placing agency.  But  one  or  two,  acting  with  suddenness  and  energy, 
Avill  plainly  tend  rather  to  favour  the  occurrence  of  dislodgment,  as  well  as 
to  determine  the  direction  in  which  it  is  to  take  place.  Again,  muscular 
action,  alone,  may  effect  luxation  ;  as  in  the  case  of  the  lower  jaw,  dis- 
located by  yawning  j  also  in  those  cases  in  which  there  is  naturally  much 
laxity  and  elongation  of  the  articulating  apparatus,  and  in  which,  conse- 
quently, the  patient  may  have  almost  a  voluntary  power  in  effecting  dis- 
placement. 

When  the  accident  results  from  muscular  action  alone,  or  in  conse- 
(j[uence  of  relaxation  of  the  ligamentous  apparatus,  there  is  seldom  any 
laceration  of  muscle,  hgament,  or  tendon.  But  when  it  is  produced  by 
external  violence,  sudden  and  severe,  operating  on  a  part  previously  in  a 
normal  state,  there  is  usually  a  giving  way,  by  laceration,  of  the  capsular 
ligament,  and  of  muscular  fibres  exterior  to  it^ — those  which  may  happen 
especially  to  oppose  the  displacement ;  tendon,  too,  may  be  either  rup- 
tiued  or  torn  away  from  its  osseous  insertion.  Such  disruption  of  the 
parts  exterior  to  the  joint,  doubtless,  aggravates  the  nature  of  the  injury, 
and  favours  extensive  displacement ;  but,  at  the  same  time,  fortunately, 
reduction  is  by  the  same  circumstances  facilitated. 

The  Symptoms  of  dislocation  are  : — signs  of  displacement,  more  or 
less  obvious  ;  a  swelling  where  none  should  be,  or  a  hollow  where  the 
surface  should  be  even  or  raised  ;  shortening  or  elongation  of  the  limb, 
as  the  case  may  be — more  frequently  the  former.  Much  pain  is  com- 
plained of ;  particularly  if  a  nervous  trunk  or  plexus  be  compressed  by 
the  head  of  the  bone ;  as  in  dislocation  of  the  humerus  into  the  axilla. 
And,  usually,  the  patient  is  found,  immediately  after  the  accident,  labour- 
mg  under  a  marked  shock  or  depression,  often  severe.  Motion  is  much 
unpaired.    The  patient  cannot  raise  or  move  the  part;  neither  can  the 

iirgeon ;  and  any  attempt  to  do  so,  on  the  part  of  either,  is  attended 
with  great  increase  of  suffering.    The  part  is  locked  and  fixed ;  most 

specially  after  some  hours  have  elapsed.  At  first,  the  peculiar  immobi- 
lity may  not  be  very  distinct,  in  consequence  of  muscular  relaxation 
attendant  on  the  shock;  particularly  if  the  patient  happen  to  be 
'».y  no  means  of  a  robust  and  muscular  frame.    But  when  the  state  of 

Impression  has  passed  away,  spastic  rigidity  seizes  on  the  muscles  impli- 

■ited  in  the  hurt;  and  by  them  the  bone  is  locked  firmly  in  its  new 
'^nd  unnatural  situation.  There  is  swelling,  as  in  fracture  ;  at  the  first, 
^rom  botie  being  where  no  bone  should  be  ;  subsequently  from  more  or 

'    sanguineous  infiltration,  or  accumulation ;  and,  more  remotely,  from 
products  which  attend  on  an  aroused  inflammatory  process.    On  at- 
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tempting  motion,  the  bones  are  found  entire  in  their  continuity ;  the 
head  moving  obediently  with  the  shaft.  No  crepitus  is  felt ;  but  there 
may  be  a  simulation — of  a  soft,  sloppy,  oozy  character ;  Avholly  distinct 

from  the  dry,  rougli,  crepitus 
of  fracture,  and  never  to  be 
mistaken  by  an  experienced 
hand  or  ear.  Sometimes, 
however,  there  is  an  obscure 
and  true  crepitus  on  the  sur- 
face of  the  part ;  from  move- 
ment of  osseous  scales  Avliich 
may  have  been  torn  off  the 
muscular  or  tendinous  inser- 
tions. Nerves  may  be  com- 
pressed or  torn  across ;  and 
numbness,  or  complete  local 
paralysis,  will  ensue.  Compression  is  more  frequent  than  lacei-ation; 
and,  consequently,  temporary  numbness  is  more  common  than  com- 
plete loss  of  power.  Or,  again,  a  certain  nervous  branch 
may  be  torn,  while  the  principal  nervous  trunks  are  but 
temporarily  inconvenienced ;  and  while  the  limb  gene- 
rally may  recover  its  nervous  influence,  immediately  on 
reduction,  one  part  may  remain  deficient,"'either  for  a 
time  or  permanently.  Thus,  in  dislocation  of  the 
shoulder,  the  circumflex  nerve  is  apt  to  be  seriously 
injured  ;  causing  paralysis  of  the  deltoid. 

On  simple  extension  being  made,  the  proper  lengtli 
of  the  limb  is  not  restored,  as  in  fracture.  This  is 
effected  only  by  energetic  extension,  producing  reduc- 
tion ;  and,  M'hen  effected,  the  limb  remains  of  its  due 
^proportions  ;  there  being  no  reproduction  of  displace- 
ment by  muscular  action,  on  mere  cessation  of  exten- 
sion, as  in  fracture.  Usually,  also,  there  is  an  obvious 
change  of  relative  position ;  affecting  not  only  the  part, 
but  the  whole  limb.  In  the  common  dislocation  of 
the  hip,  for  example,  not  only  is  the  trochanter  major 
changed  from  its  normal  relative  position,  but  also  the 
toes  and  limb  are  turned  remarkably  inwards.  And  this 
change  of  relative  position  cannot  be  altered  by  gentle 
manipulation,  as  in  fracture ;  but  only  after  reduction ; 
and  then  the  restoration  is  permanent. 

It  is  obviously  of  the  highest  importance,  that  in  suspected  lux;ition 
our  diagnosis  should  be  prompt  and  accurate.  An  immediate  and  care- 
ful, determuied,  yet  gentle  examination  is  therefore  to  be  made ;  if  pos- 
sible, before  either  inflammatory  or  bloody  swelling  has  ensued.  The 
sooner  we  determine  the  nature  of  the  accident,  and  the  sooner  suitable 

Fig.  222.  Dislocation  of  the  shoulder.    The  flattening  shewn  at  a.    The  right 
shoulder  is  normal. 

Fig.  223.  Dislocation  of  the  elbow  ;  shewing  preternatural  fulness  in  front,  below 
the  natural  fold  of  flexure  of  the  elbow. 
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treatment  for  reduction  is  adopted,  thereafter — when  satisfied  as  to  the 
existence  of  a  luxation — the  better  it  is  for  both  patient  and  surgeon. 
The  longer  the  period  which  elapses  between  infliction  of  the  injury  and 
the  attempts  at  reduction,  the  greater  are  the  difficulties  and  dangers 
which  are  to  be  encountered. 

Aniestbesia  contributes  greatly  to  accuracy  of  diagnosis  ;  obtaining 
two  most  important  results.  The  patient  suffers  no  pain,  however  free 
or  protracted  the  examination  ;  and,  the  muscles  being  thoroughly  re- 
laxed, the  siu-geon  performs  his  manipulations  with  as  much  facility  as  on 
a  dead  body.  Besides,  it  is  not  unlikely  that  subsequent  inflammatory 
accession  will  prove  less  than  if  the  examination  had  been  made  on  a 
suffering  and  resisting  patient. 

Dislocation  of  the  hip  may  be  simulated  by  morbus  coxarius  ;  but 
inquiry  into  the  history  of  the  case  will  sufficiently  guard  the  practitioner 
against  error.  It  is  between  fracture  and  dislocation  that  we  are  likely 
to  be  most  in  doubt.  And  it  may  be  well  here  to  repeat,  shortly,  the 
leading  points  of  distinction.  In  dislocation,  there  is  no  true  crepitus  , 
motion,  both  voluntary  and  involuntary,  is  limited  ;  the  bone  may  be 
traced,  entire,  throughout  its  whole  extent ;  simple  extension  will  not 
restore  due  length  to  the  limb ;  change  of  relative  position  is  distinct, 
and,  like  shortening  of  the  limb,  cannot  be  altered  aright  until  reduction 
has  been  effected — and  then  the  alteration  is  permanent ;  application  of 
the  displacing  force  is  usually  indirect.  Also,  it  is  not  unimportant  to 
remember,  that  fracture  is  most  common  at  an  advanced  age  ;  while  dis- 
locations are  seldom  found  but  in  the  adolescent  and  adult,  and  most  fre- 
quently in  the  latter. 

Occasionally,  dislocation  is  complicated  with  fracture.  The  fibula  is 
usually  broken  in  dislocation  of  the  tibia ;  in  dislocation  of  the  hip,  the 
acetabulum  may  be  either  chipped,  or  broken  through ;  in  dislocation  of 
the  elbow,  the  coronoid  process  of  the  ulna  may  be  detached.  And 
examination  of  the  injury  should  always  be  conducted  with  a  view  to 
the  possibility  of  this  occurrence.  For  if  fracture  co- exist,  the  retentive 
means  must  be  much  more  carefully  adjusted  and  maintained  than  in 
simple  dislocation. 

The  consequences  of  dislocation  are  important.  The  muscles — at 
first  relaxed,  during  continuance  of  the  shock  of  injury — become  rigid  in 
a  few  hours  ;  and,  if  unopposed,  tend,  as  in  fracture,  to  resist  our  efforts 
to  reduce  the  displacement.  After  a  time,  they  accommodate  themselves 
to  their  new  relative  position.  If  stretched  by  the  displacement,  they 
become  permanently  elongated :  if  relaxed,  they  become  actually  short- 
ened, and  condensed  in  bulk.  If  a  muscle  or  tendon  have  been  detached 
from  its  origin  or  insertion,  it  becomes  fixed  anew,  by  plastic  change. 
If  muscular  fibre  have  been  torn,  the  space  is  filled  by  an  adventitious 
structure  of  ligamentous  appearance  and  density ;  for  some  time  more 
bulky  than  the  vacancy  which  it  is  intended  to  occupy.  The  rent  in  the 
capsular  ligament,  as  well  as  that  in  the  exterior  fibrous  apparatus,  be- 
comes clo-sed  by  adhesion  to  adjacent  parts.  A  new  cavity  of  reception 
begins  to  be  fonned  for  the  displaced  bone.  If  it  rest  on  muscle,  this 
becomes  dense,  ligamentous,  smooth,  and  lubricated;  hollowed  of  a 
siiitablo  form,  for  the  play  of  the  bono.    If  it  rest  on  bone,  a  cavity  is 
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formed  there  for  its  reception  and  play ;  partly  by  interstitial  absorption, 
partly  by  new  formation  around.  And  tlie  surface  of  this  new  aceta- 
bulum, or  glenoid  cavity — as  the  case  may  be — becomes  invested  Ijy 
dense  ligamentous  structure,  well  lubricated  ;  which  forms  an  excell(;nt 


Fig.  224. 


imitation,  both  in  appearance  and  in  function,  of  the  normal  articular 
cartilage.     Not  unfrequently,  however,  porcellanous  change  takes  the 
place  of  the  membranous  investment.    The  displaced  head  of  the  bone, 
too,  itself  undergoes  alteration ;  parting  with  its  cartilage,  flattening,  and 
suiting  itself  generally  to  its  changed  circumstances.    At  the  same  time, 
the  original  articulating  surface,  now  left  unoccupied,  begins  to  change ; 
but  the  change  is  slow  and  long  deferred.    After  many  months,  nay 
after  years  of  vacancy,  the  glenoid  cavity  has  been  found  in  such  a  state 
of  suitableness,  and  so  little  altered  from  its  original  structure  and  dimen- 
sions, as  to  admit  of  replacement  with  complete  restoration  of  function ; 
and  without  any  long  time  being  required  for  re-estabHshment  of  the 
former  freedom  and  extent  of  motion.    In  a  macerated  pelvis,  evidently 
obtained  from  a  patient  who  had  lived  long  after  the  occurrence  of  dislo- 
cation, I  have  seen  two  acetabula  in  close  apposition ;  the  one  original, 
the  other  of  adventitious  formation ;  and  both  apparently  of  almost 
equally  efficient  capabilities.    After  a  time,  however — various  in  different 
cases,  yet  never  brief — the  original  articulating  surface  does  change 
materially.    Its  cavity  is  filled  up,  and  its  investing  cartilage  disajipears;. 
its  projections  are  rounded  oif  by  absorption ;  it  becomes  incorporated 
with  the  surrounding  soft  parts ;  and  these  changes  take  place  all  the 
more  speedily  and  eflfectually,  if  the  new  articulating  sm-face  be  in  its 
immediate  vicinity,  and  encroach  on  its  boundary.    There  seems  good 
reason  to  believe,  also,  that  the  less  the  synovial  capsule  has  been  injured, 
and  the  more  freely  it  continues  its  secretive  power,  the  less  speedy  and 
complete  are  the  obliterative  changes  in  the  original  structure. 

Treatment. — The  paramount  indication  is  Reduction,  and  cannot  be 
attempted  too  soon.    It  consists  of  extension,  to  move  the  bone  from  its 
Fig.  224.  Old  dislocation  of  tlic  liip.    A  new  acetabulum  formed ;  wliile  the 
original  Is  but  little  changed. — Sir  A.  Coopbr. 
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abnormal  position,  and  to  bring  it  on  a  plane  with  the  articulating  surface 
it  has  left ;  counter-extension,  to  steady  the  latter  part,  and  to  admit  of 
extension  being  satisfactorily  effected  ;  and  coaptation,  to  replace  the 
surlaces  in  apposition.  If  the  patient  be  seen  immediately  after  infliction 
of  the  injury,  still  faint,  with  all  his  frame  prostrate  and  relaxed,  and 
incapable  of  tlu-owing  any  part  of  Ms  muscular  system  into  strong  resist- 
ino'  action— reduction  may  be  expected  to  prove  comparatively  easy.  The 
sm-^eon  is  able  to  cope  with  the  accident  single-handed.  In  the  case  of 
the°  shoulder,  for  example,  he  takes  hold  of  the  elbow  with  his  right 
hand,  and  gently  extends  the  arm ;  while,  with  the  fingers  of  his  left 
hand,  he  pushes  the  head  of  the  bone  towards  the  glenoid  cavity.  After 
moderate  extension,  he  makes  a  sudden,  combined,  jerking  movement ; 
and  usually  succeeds. 

But  when  hours  and  days  have  passed,  the  obstacles  to  reduction  are 
ever  on  the  increase.  The  muscles  are  first  spasmodically  rigid,  and  then 
they  leisurely  adapt  themselves  to  their  new  position ;  the  track  from  the 
original  articulating  surface,  through  the  lacerated  Kgamentous  apparatus, 
is  becoming  more  and  more  obliterated  by  adhesion  ;  and  the  displaced 
extremity  of  the  bone  is  busy  accommodating  itself  to  the  parts  with 
■which  it  is  now  in  contact.  Sometimes,  the  head  of  the  bone  merely 
projects  through  a  narrow  fissure  of  the  capsule ;  and  this,  tightly  em- 
bracing the  bone's  neck,  becomes  agglutinated  to  it,  constituting  a  most 
serious  obstacle  to  replacement. 

Such  being  the  impediments  to  reduction,  the  indications  towards  its 
attainment  become  very  plain.  By  gradual  yet  powerful  extension, 
muscular  resistance  must  be  overcome  ;  by  free  rotation  and  movement 
of  the  end  of  the  bone,  new  adhesions  are  to  be  broken  up. 

If  only  a  few  hours  or  days  have  elapsed,  extension  may  be  effected 
by  the  surgeon  himself ;  or  by  the  dead  weight  of  several  ablebodied 
assistants.  But,  when  the  time  elapsed  is  considerable,  it  is  right  at 
once  to  employ  mechanical  aid  ;  making  extension  by  laque  and  puUeys  ; 
and  so  employing  a  less  force  with  more  steadiness  and  precision.  A 
sudden  pull  and  jerk  may  often  succeed  in  a  recent  case  ;  they  never 
can,  in  one  of  some  duration.  In  such,  suddenness  and  intensity  of 
violence  are  never  warrantable  ;  for  these  are  as  likely  to  rupture  muscles, 
arteries,  or  nerves,  as  to  effect  replacement  of  the  bone.  The  muscular 
resistance  is  to  be  gradually  exhausted,  by  constant  and  steady  extension 
■determined,  yet  not  violent.  When  this  has  been  patiently  eifected, 
free  movement  of  the  end  of  the  bone  is  made,  to  clear  off  adventitious 
hindrances  ;  and  then  coaptation  is  attempted,  as  in  the  recent  case.  It 
18  a  common  error  to  commence  attempts  at  coaptation  at  the  same  time 
with  extension.    Only  after  the  muscles  have  been  thoroughly  exhausted 

extending  force,  indirectly  applied,  should  the  surgeon's  hand  come 
to  decided  manipulation  of  the  injured  part. 

Extension  by  pulleys  is  made  thus  : — The  patient  is  usually  recum- 
l)ent,  on  a  mattress  on  the  floor.  A  broad  belt  is  passed  under  the 
penneum,  or  over  the  chest — according  as  it  is  the  upper  or  lower  extre- 
inity  that  is  injured— and  is  secured  behind  the  patient  to  some  fixed 
ponit  on  the  wall  or  floor ;  in  order  that  thus  counter-extension  may  be 
sure,  and  the  patient  fixed  in  his  place.    And  be  it  remembered,  that 
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until  the  measures  for  counter-extension  are  efficiently  provided  for,  tliere 
IS  no  use  in  proceeding  with  our  eiibrts  to  effect  reduction.    A  laque,  or 

noDSe,  is  put  upon  tlie  affected  Umb ; 
;i  damp  bandage  or  towel  having  been 
previously  wrapped  tightly  round  the 
part,  to  prevent  its  excoriation.  This 
laque  usually  consists  of  a  stout  band 
of  worsted,  secured  by  what  is  termed 
the  clove  hitch  ;  the  advantage  of  which 
is,  that  while  it  holds  a  firm  grasp,  it 
cannot  be  tightened  by  pulling  so  as 
unduly  to  constrict  the  limb.  To  the 
laque  the  pulleys  and  rope  are  attaclied 
hy  a  hook  ;  the  other  hook  is  secured  to  a  fixed  point  opposite  the  patient ; 
and  then  the  rope  is  steadily  pulled,  as  the  surgeon  may  direct.  Instead 
of  the  laque,  a  circular  collar  of  leather  well  padded  on  the  inner  aspect 
may  be  adapted  to  the  part,  and  tightened  by  a  screw  ;  but  the  former 
is  more  convenient,  and  fully  as  efficient.  A  question  may  arise  as  to  the 
point  of  its  application.  If  attached  to  the  distal  end  of  tlie  hone  affected 
(preferred  by  British  surgeons) — as  above  the  knee,  in  dislocation  of  the 


Fig.  226. 


hip — extending  force  is  exerted  more  directly,  and  with  greater  power, 
on  the  displaced  bone  ;  and,  from  bending  of  the  leg  being  permitted, 
the  desired  rotatory  movements  of  the  head  of  the  bone  can  be  more' 
readily  and  powerfully  performed.  Yet  it  may  be,  that  a  near  appli- 
cation of  the  noose  may  have  the  same  effect  as  too  early  attempts  at 
coaptation  ;  stimulating  the  implicated  muscles  to  resistance  of  the  ex- 
tending power — more  especially  if  the  patient  should  emerge  from  the 
deep  stupor  of  chloroform ;  and,  at  any  period,  by  compressing  the  muscles 
which  we  desire  to  extend,  in  some  degree  interfering  with  the  efficiency 
of  the  extension.  If  attached  to  the  distal  extremity  of  the  limb,  on 
the  contrary  (preferred  by  French  surgeons) — as  above  the  ankle,  in 
the  example  referred  to — the  extending  force  is  indirect,  and  loses  some- 
what of  its  power  by  transmission  through  the  intervening  knee-joint ; 

Fig.  225.  The  clove-liitch  ;  sliewn  on  a  coil  of  rope. 

Fig.  226.  Mode  of  reducing  dislocation  shewn.    At  a,  counter-extension  made; 
at  h,  the  hujuc  attached  to  the  thigh  ;  at  c,  tlie  ijulleys. 
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nlso,  rotation  is  perhaps  less  easily  offectod.  But  at  the  same  time  an 
obvious  advantage  results,  from  the  great  length  of  lover  whicli  can  then 
be  employed  in  moving  the  head  of  the  bone.  On  the  whole,  the  former 
position  of  the  laquo — on  the  end  of  the  bone— will  be  found  generally 
preferred  ;  the  more  especially  as  now-a-days  muscular  resistance  is  likely 
to  be  aimulled  by  chloroform. 

The  chrection  in  which  the  extending  force  is  to  be  applied  must 
vaiy  according  to  the  nature  of  the  individual  dislocation. 

But  the  patient  is  not  at  once  to  be  attacked  by  mechanical  force. 
There  are  powerful  auxiliary  means  which  are  invariahly  to  be  used,  in 
the  first  instance,  in  all  cases  where  difficulty  of  reduction  is  anticipated. 
The  less  force  employed,  the  less  severe  and  hazardous  will  he  the  reduc- 
tive efforts.  We  shall  avoid  the  risk  of  rupturing  muscle,  artery,  vein, 
and  nervBj  or  of  at  all  events  so  injuring  the  parts  as  to  kindle  an  active 
inflammatory  process  in  them.  The  muscular  system  may  be  overcome 
by  other  means  than  an  extending  force  ;  means  not  directed  to  the  part, 
but  to  the  whole  frame.  We  imitate  the  state  in  which  the  patient  is 
found  inmiediately  after  infliction  of  the  injury ;  when  the  opportunity 
is  so  very  favourable  to  reduction,  by  reason  of  the  prostrate  and  unre- 
sisting condition  of  the  whole  muscular  system.  The  patient  is  to  be 
temporarily  enfeebled.  A  large  bleeding  from  the  arm  will  effect  this  ; 
but  the  same  object  may  be  obtained  without  waste  of  the  precious  fluid  ; 
and,  therefore,  such  other  means  are  preferable.  The  patient  may  be 
put  into  a  warm  bath,  and  kept  there  till  faintness  ensue ;  or  tartar 
emetic  may  be  given  in  repeated  doses  ;  *  or  tobacco  may  be  administered 
— ^in  the  form  of  enema — until  the  desired  effect  has  been  obtained.  Or, 
incomparably  the  best  of  all — chloroform  is  inhaled,  until  the  full  effect 
of  deep  anaesthesia  is  produced ;  when  every  voluntary  muscle  becomes 
relaxed  as  if  in  death.  And  thus  the  double  advantage  is  obtained,  of 
procuring  muscular  relaxation,  at  once  more  thorough  and  more  tempo- 
rary than  by  any  other  agent ;  while  at  the  same  time  an  otherwise  very 
painful  operation  is  completed  on  a  quite  unconscious  patient.  Besides, 
there  being  seldom  any  necessity  for  applying  much  force,  to  extend 
muscles  already  so  much  relaxed,  the  risks  by  tear  and  subsequent  inflam- 
matory excess  are  greatly  diminished. 

Tlie  procedure  to  be  followed,  therefore,  in  cases  of  old  standing  is  : — 
first  to  overcome  the  patient's  muscular  frame,  and  then  to  apply  extend- 
ing force,  by  laque  and  pulleys,  in  the  right  direction ;  extension  being 
made  from  the  distal  extremity  of  the  bone  or  of  the  limb,  as  circum- 
tances  may  seem  to  indicate.    When  extension  has  been  steadily  con- 
inued  for  some  time,  the  implicated  muscles  plainly  yield,  the  head  of 
he  bone  becomes  more  loose  and  movable,  and  approaches  the  plane  of 
lie  articulating  surface  which  it  left ;  then  rotation  is  to  be  practised 
reely,  in  order  to  remove  those  adventitious  hindrances,  by  plastic  pro- 
uct  and  adhesion,  which  may  oppose  replacement.    And  this  having 
een  done,  by  coaptating  movements  of  the  surgeon's  hand,  the  head  of 

The  native  Indians  arc  well  acquainted  with  this  practice.    "  In  cases  wliere 
Y  do  not  succeed  readily,  they  nauseate  the  patient  to  a  most  distressing  degree, 
ifl  then  find  no  very  great  difficulty  in  reducing  the  luxation."— i»/o«^/t/w  Journal, 
Pnl  1846,  p.  306.  ^  &  j  , 
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the  bone  is  guided  towards  its  normal  position.  The  act  of  reduction  is 
usually  sudden ;  indicated  sometimes  by  a  distinct  snap,  but  more  fre- 
quently by  a  peculiar  grating  sensation,  unattended  by  noise,  as  if  a 
muscle,  or  the  bone  itself,  had  given  way.  The  proper  length  of  the  limb 
is  immediately  restored,  and  normal  relative  position  re-established. 

In  obstinate  cases,  a  sudden  slackening  of  the  extending  cord — com- 
bined with  a  jerking,  coaptating  movement  of  the  surgeon,  at  the  joint — 
greatly  facilitates,  in  truth  may  eflCect,  reduction.  An  ingenious  device 
for  suddenly  "letting  go"  the  extension  force,  has  been  for  several  years 
in  use  in  the  Aberdeen  Infirmary,  the  invention  of  an  ingenious  student 
of  that  school.  It  consists  of  a  pair  of  calipers  or  "shears"  made  of 
tough  steel.  These  are  hinged  to  a  bar  which  connects  them  with  the 
pullies,  while  the  laque  is  held  by  a  steel  hook,  which  is  in  turn  "  kept" 
by  the  ellipsis  formed  by  the  opposition  of  the  two  branches  of  the 
"shears."  When  the  surgeon  desires  "to  let  go,"  by  pressing  down  a 
small  lever,  a  hook  hinged  to  the  one  branch  is  displaced  from  its  hold 
upon  a  pin,  fixed  upon  the  other  arm  of  the  instrument,  and  thus  the 
continuity  of  the  shears  is  immediately  dissolved,  permitting  the  blades 
to  gape  and  the  steel  hook  to  glide  from  their  embrace. 

During  extension — if  anassthesia  be  not  employed — it  is  well  to 
engage  the  patient  in  a  sustained  conversation ;  insisting  upon  lus 
answers ;  in  order  that  he  may  not,  by  deep  inspiration,  make  his  trunk 
a  fixed  point  on  which  muscular  resistance  may  be  raised. 

So  soon  as  the  signs  of  reduction  have  occurred,  the  extending  force 
is  instantly  desisted  from. 

It  may  happen  that  after  patient  extension,  rotation,  and  coaptation, 
our  efforts  are  unsuccessful ;  and  yet  the  muscles  are  lax  and  passive  j 
the  head  of  the  bone  can  be  moved  freely ;  it  can  be  brought  to  the  plane 
of  the  deserted  articulating  surface — and  still  it  refuses  to  enter.  In  the 
case  of  the  acetabulum,  it  may  be  the  brim  of  the  cavity  which  proves 
the  obstacle  ;  and,  by  a  jack  towel  placed  under  the  thigh,  the  bone  may 
be  jerked,  tilted,  or  lifted  over  that  last  obstruction  into  its  iDlace. 

But  even  this  last-mentioned  addition  to  the  reductive  means  niayi; 
fail.    Under  such  circumstances,  it  is  plainly  the  formation  of  acUiesions 
that  constitutes  the  obstructing  cause ;  and  if  very  free  rotation  hav 
failed  to  overcome  this,  the  case  may  possibly  be  suitable  for  resorting 
the  subcutaneous  section  of  the  ojDposing  tissues.    A  strong  tenotom 
knife,  with  a  long  shank,  may  be  introduced,  and  moved  in  such  a 
tion  as  to  clear  an  open  passage  towards  the  articulating  cavity. 
puncture  having  been  carefully  closed,  the  extending  force  is  to  be 
apphed ;  and  the  coaptating  means  will  then  most  probably  .succeed,  i 
that  readily.    Still  it  must  be  remembered  that  there  is  a  certain  amoi 
of  risk  in  this  procedure  ;  and  that  three  things  are  necessary  to  warran 
its  adoption — namely,  failure  of  all  other  simpler  means,  tolerable  cer 
tainty  of  accomplishing  the  object  in  view,  and  rational  consent  of  th 
patient. 

In  regard  to  old  luxations,  an  important  question  arises,  as  to  tn 
time  at  which  attempts  at  reduction  cease  to  be  warrantable.  For  afte 
a  considerable  period  has  elapsed,  the  new  articulation  becomes  very 
."erviceable,  and  the  old  may  have  begun  to  be  effaced.    Then  atteinp 
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at  reduction,  even  the  most  strenuous,  are  likely  to  fail ;  and  having 
failed,  the  patient  is  left  in  a  much  worse  plight  than  before — the  normal 
state  not  re-estahlislied,  while  the  new  adaptation  is  interfered  with  and 
ai-rested  in  its  progress.  Perhaps  inllammatory  mischief  may  be  lighted 
up,  and  even,  tliough  rarely,  abscess  ensue ;  at  all  events,  there  is  much 
painful  swelling,  the  partially  recovered  power  of  motion  is  once  more 
undone,  and  weeks  or  months  may  have  again  to  elapse  ere  the  part 
become  so  quiet  and  so  useful  as  it  was  before  the  unfortunate  attempt. 

Some  joints  are  more  favourably  situated  than  others,  in  this  respect. 
Hinge  joints,  as  the  elbow,  are  with  difficulty  reducible  after  three  or 
four  weeks  have  elapsed.  On  the  other  hand,  a  ball  and  socket  joint,  as 
the  shoulder,  may  be  practicable  after  many  months ;  but  this  too  has 
its  intrinsic  difficulties,  due  to  the  extreme  mobility  of  the  scapula,  and 
the  consequent  inefficiency  of  all  measures  for  coimter-extension.  No 
definite  rules  can  be  laid  down.  All  must  be  left  to  the  desire  of  the 
patient,  and  the  judgment  and  experience  of  the  surgeon.  It  being 
always  remembered,  that  (besides  the  obvious  gains  by  chloroform)  the 
principle  of  subcutaneous  section,  apphcable  to  the  vicinity  of  joints,  may 
enable  us  to  overcome  perhaps  the  most  serious  obstacles  to  reduction  in 
cases  of  old  standing — obstacles  which  are  not  capable  of  being  in  any 
other  way  relaxed ;  that  the  original  articulating  cavity,  if  not  interfered 
with  by  the  new  formation,  remains  long  available ;  and  that,  therefore, 
the  period  during  which  reduction  may  be  attempted  is  to  be  regarded 
as  considerably  extended,  beyond  what  the  older  authorities  were  willing 
to  allow.  There  can  seldom  be  much  propriety,  however,  in  resorting 
to  such  measures  at  the  end  of  more  than  a  year  after  the  occurrence  of 
the  displacement ;  although  a  successful  result  from  tenotomy  is  reported 
by  Dieffenbach,  in  a  case  of  dislocation  of  the  shoulder,  two  years  after 
the  accident. 

In  fractures,  reduction  is  usually  easy  ;  while  retention  is  accom- 
plished not  without  care  and  trouble,  and  often  with  difficulty.  Such 
matters  are  reversed  in  dislocation.  Eeduction  is  difficult,  retention 
easy  and  simple.  It  is  usually  sufficient  to  bind  down  the  limb  to  the 
trunk  or  its  pillow  gently ;  so  as  to  prevent  any  movement  favourable  to 
displacement  And  when  the  patient  is  discreet  and  trustworthy,  even 
such  dehgation  may  often  be  dispensed  with  after  he  has  fully  emerged 
from  the  chloroform.  But  in  old  dislocations  of  shallow  joints,  retention 
comes  to  be  a  very  important  indication.  In  the  case  of  the  shoulder- 
jomt,  for  example,  it  is  often  necessary  to  place  a  pad  in  the  axilla, 
binding  the  arm  firmly  to  the  side  ;  else  redisplacement  will  certainly 
and  immediately  occur.  Where  such  facility  of  reproduction  of  the 
displacement  exists,  the  presence  of  a  partial  fracture  of  the  bones, 
implicated  in  the  articulation,  may  be  regarded  as  certain. 

Prevention  of  subsequent  evil,  too,  is  ordinarily  accomplished  without 
difficulty.  For  a  day  or  two  after  reduction,  the  patient  is  kept  quiet, 
and  on  low  diet  The  part  is  fomented ;  and,  if  inflammatory  accession 
occur,  leeches  are  applied.  Higher  antiphlogistics  are  very  seldom 
required. 

I'ain  and  swelling  having  subsided,  motion  is  to  be  gradually  and 
gently  restored ;  assisted  by  moderate  friction.     If  a  muscle,  as  the  del- 
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toid,  remain  weak  and  flaecid,  its  contractility  may  Lu  aroused,  and 
normal  development  favoured,  by  powerful  and  stimulant  friction,  or  by 
tlie  application  of  electro-galvanism.  Tj'iitli  to  tell,  this  last  indication  of 
restoralion  is  in  many  cases  the  most  difficult  of  I'ullilment.  Bo  what 
we  will,  joints  sometimes  remain  long  weak  and  useless. 

Dislocation  with  Fracture. 

This  is  a  rare  complication  of  injuries ;  hut  sometimes  occm*s.  As 
at  the  shoulder  ;  the  head  of  the  humerus  being  first  displaced  into  the 
axilla,  while  fracture  occiu's  at  the  neck  of  the  bone.  In  treatment,  the 
dislocation  should  first  be  reduced,  if  possible,  by  coaptating  manipula- 
tion ;  and  then  the  fracture  may  be  managed  in  the  ordinary  way.  Some- 
times, as  when  the  fracture  is  at  some  distance  from  the  articulation, 
splints  may  be  arranged  on  the  broken  limb,  so  as  to  restore  its  continuity 
in  great  measure,  and  permit  ordinary  extension  to  be  employed  agaiust 
the  dislocation  ;  of  course,  so  far  increasing  the  chance  of  success.  But 
if  reduction  fail,  then  the  fracture  must  be  attended  to  ;  and  when  it 
has  become  consolidated,  it  is  just  possible  that  attempts  to  reduce  the 
dislocation  in  the  usual  way  may  succeed — all  the  more  as  the  use  of 
chloroform  now  gives  great  facihties  in  that  way.  Practically,  however, 
such  results  are  rarely  attained.  In  such  circumstances,  it  has  been  pro- 
posed to  act  upon  the  displaced  and  separated  bead  of  the  bone  by  sub- 
cutaneous leverage,  A  puncture  is  made  with  a  tenotomy  knife,  do^n 
to  the  head  of  the  bone  ;  a  sharp  pointed,  highly  tempered,  steel  instru- 
ment, resembling  a  tooth  punch,  is  then  employed  to  penetrate  it  ;  and 
the  hold  thus  obtained  is  employed  to  effect  the  leverage  requisite  to 
restore  the  bone  to  its  socket. 

Vompound  Dislocation. 

This  is  dislocation  with  corresponding  wound  of  the  integuments ; 
the  displaced  bone  usually  projecting  to  a  greater  or  less  extent.  The 
ankle  is  most  liable  to  this  form  of  injury. 

The  same  general  observations  apply  as  to  compound  fracture.  There 
is  generally  less  bruising  of  the  soft  parts,  less  chance  of  arterial  lacera- 
tion, and  consequently  less  Idielihood  of  amputation  being  primarily- 
demanded.  The  risk  by  subsequent  inflammatory  excess,  however,  is 
infinitely  greater  than  in  fracture.  It  is  a  rare  thing  when  the  joint 
does  not  inflame  acutely  and  intensely  ;  the  cartilage  and  bone  ulcerating, 
much  pus  flowing  away,  and  the  system  becoming  involved  in  the  most 
severe  general  disturbance — at  first  intensely  inflammatory,  but  soon 
verging  towards  the  asthenic  type.  On  this  account,  secondary  amputa- 
tion becomes  not  unfrequently  expedient. 

It  having  been  detei'mined  to  attempt  preservation  of  the  liiuh, 
removal  of  foreign  matter  from  the  wound  and  articular  surfaces  first 
engages  our  attention.  Then  the  parts  are  reduced  ;  the  same  preference 
being  given  to  abbreviation  of  the  bone  over  enlargement  of  the  wound, 
as  in  compound  fracture.  Indeed,  removal  of  tlie  articulating  surface 
which  projects,  or  of  both  if  need  be,  often  seems  to  be  of  much  service ; 
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especially  in  compound  dislocation  of  the  tibia,  at  the  anlcle,  or  of  the 
femur,  at  the  knee-joint.  Less  tension  ensues,  space  for  the  inflammatory 
tumescence  being  considerably  enlarged;  and,  in  consequence  of  the 
comparative  absence  of  tension,  the  inflammatory  process  proves  less 
severe,  ami  less  destructive  in  its  results. 

Eeduction  having  been  duly  effected,  after  excision  of  the  ends  of 
the  bones,  the  wound  is  brought  together ;  usually  without  sutures  ;  and 
retentive  means,  suited  to  the  part,  are 
carefully  and  lightly  applied,  as  for 
compound  fracture.  Moderation  of  the 
inflammatory  process,  and  prevention 
of  other  casualties,  are  also  sought  for 
in  a  similar  way.  In  some  cases,  espe- 
cially after  practising  excision,  we  suc- 
ceed in  arresting  all  inflammatory  ex- 
cess ;  the  part  speedily  recovers,  and  a 
certain  degree  of  mobility,  where  this  is 
desirable,  may  easily  enough  be  retained 
by  the  diligent  use  of  passive  motion. 
In  other  cases,  where  the  bones  have 
been  reduced  without  removal  of  the 
protruding  portion — and  these  consti- 
tute the  minority — anchylosis  results, 
after  a  tedious  suppuration ;  perhaps 
accompanied  with  partial  necrosis.  Such 
stiffness,  however,  may  be  to  a  great 
extent  atoned  for,  by  increased  play  of 
a  neighbouring  joint ;  in  the  case  of 
the  ankle,  for  example,  tarsal  motion 
becoming  unusually  extensive.  In  other  cases,  as  abeady  stated,  and 
these  constitute  the  majority,  when  excision  has  not  in  the  first  instance 
been  employed,  amputation  is  demanded,  to  save  life. 

Both  compound  dislocation  and  compound  fracture  are  especially 
liable  to  occur  to  the  intemperate  ;  and,  in  many  cases,  an  apparently 
slight  injury  sufiices  for  the  infliction — more  particularly  of  the  former 
accident.  Delirium  tremens,  consequently,  is  apt  to  prove  a  sad  compli- 
cation, supervening  within  a  short  time  after  the  accident,  and  usually 
determining  an  early  and  fatal  issue. 


Fig.  227. 


Subluxation, 

By  this  term  is  meant  incomplete  displacement  of  a  joint ;  the  arti- 
ulating  surfaces  remaining  yet  in  partial  apposition.  It  is  not  of 
requent  occurrence.  An  example  is,  partial  displacement  of  the  head  of 
he  humerus  on  the  coracoid  process.  The  injury  may  also  occur  at  the 
'^kle.  It  may  also  happen  at  the  wrist ;  the  bones  of  the  fore- arm — 
or  other,  or  both — being  partially  displaced  towards  the  palmar 
pect. 

The  causes,  symptoms,  and  treatment,  resemble  those  of  dislocation  j 
Fig.  227.  Compound  dislocation  of  the  astragalus. — Sir  A.  Cooi'er. 
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in  a  minor  degree.  Indeed,  as  in  the  first  named  example,  the  manipu- 
lations which  are  necessary  to  ascertain  the  nature  of  the  injury  often 
suffice  ahnost  for  effecting  replaceniRnt.  The  consequences  are  usually 
slight.    Eetention  and  prevention  are  simple  and  easy. 

Some  persons  have  a  voluntary  power  of  causing  and  reducing  such 
partial  displacements,  hy  muscular  effort;  as  in  the  jaw,  thumb,  and 
shoulder.  In  such  cases,  there  is  doubtless  an  unusual  laxity  of  the 
articulating  apparatus. 


CHAPTER  XXV. 


0¥  SPEAm,  AND  EUPTUEE  OP  MUSCLE  AND  TENDON. 

Tde  term  Sj)rain,  or  Strain,  denotes  stretching  and  partial  laceration  of 
the  ligamentous  apparatus  of  a  joint,  without  displacement  of  the  articu- 
lating surfaces.  The  pain  and  shock,  immediately  following,  are  often 
as  great  as  in  complete  luxation ;  and  the  former,  after  a  time,  becomes 
much  more  severe,  prohably  in  consequence  of  the  unbroken  continuity 
of  the  fibrous  tissue  favouring  the  occurrence  of  great  tension.  Swelling 
is  usually  considerable ;  and  is  both  immediate  and  secondary,  as  in 
other  injuries ;  at  first  slight,  from  extravasation  of  blood ;  afterwards 
considerable,  from  serous  effusion  into  the  cavity  of  the  joint,  and 
infiltration,  by  inflammatory  accession,  in  the  tissues  exterior.  The 
injury  is  always  serious;  painful  and  troublesome  in  itself;  and  apt 
to  lay  the  foundation  of  organic  change  in  the  joint,  of  the  most  con- 
firmed character.  The  joints  least  prone  to  dislocation  are  the  most 
liable  to  sprain. 

The  indications  of  treatment  are ;  to  prevent,  diminish,  or  remove 
inflammatory  accession  ;  to  favour  absorption  of  extravasation  and  in- 
flammatory product ;  to  restore  function  ;  and  to  avert  the  occurrence  of 
organic  change.    The  joint  is  to  be  kept  in  a  state  of  absolute  quietude 
throughout ;  commanded  by  a  bandage,  splint,  or  starch  apparatus  if  need 
be.    Cold,  continuously  applied,  may  be  theoretically  the  most  suitable 
immediate  appHcation ;  restraining  extravasation  of  blood,  and  tending 
to  avert  inflammatory  excess.    Notwithstanding,  warm  applications  will 
generally  be  more  grateful  to  the  patient ;  leeches,  also,  are  applied — not 
as  recommended,  by  popular  consent,  immediately  on  the  receipt  of  the 
injury,  both  in  sprain  and  bruise,  to  remove  the  "  bruised  blood  " — but 
only  to  check  the  inflammatory  access  when  it  threatens  to  become  severe  ; 
opiates  and  constitutional  remedies  should  also  be  exhibited,  as  circum- 
stances may  require.    After  the  inflammatory  attack  has  passed  away, 
the  part  remaining  feeble  and  swoln,  gentle  friction  and  pressure  are 
to  be  employed ;  with  a  view  to  favouring  absorption,  and  so  restoring 
the  parts,  without  and  within  the  joint,  to  their  pristine  state.  But 
this  indication  must,  in  all  cases,  be  begun  and  continued  with  extreme 
caution ;  lest  a  premature  and  inordinate  stimulus  be  applied,  and 
dangerous  excitement  recur.     As  swelling  decreases,  and  all  uneasy 
sensations  abate,  passive  motion  is  to  be  employed,  with  a  view  to 
restoration  of  function ;  but  used  with  the  same  caution  as  the  friction 
and  baudarjin 

o  o 

_    Instead  of  using  plain  water,  it  is  well  to  add  a  small  quantity  of  tho 
tmcturc  of  arnica ;  cold  at  first,  afterwards  warmed  or  not  according  to 
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circumstances ;  always  keeping  the  solution  very  weak,  otherwise  a  trouble- 
some itchy  eczema  is  apt  to  ensue. 

In  the  thoroughly  chronic  stage,  hard  and  long  continued  friction  is 
sometimes  of  decided  service ;  suppling  the  joints,  and  freeing  the  play 
of  tendons,  hy  inducing  absorption  of  lingering  plastic  material.  It  is 
at  this  period  of  the  case — not  before — that  the  aid  of  professed  "  rubbers" 
may  be  obtained,  with  good  prospect  of  advantage.  The  cold  douche 
of  salt  or  fresh  water  will  also  be  found  an  excellent  means  of  restoring 
the  parts,  more  rapidly  than  otherwise  would  occur,  to  their  normal 
condition. 

Should  the  inflammatory  process  threaten  to  continue,  of  a  chronic 
character,  the  hot  douche  or  even  counter-irritation  is  to  be  employed ; 
and  the  general  indications  for  treatment  of  disease  of  an  articulation 
carried  out  as  in  ordinary  circumstances  ;  all  motion,  friction,  or  other 
stimulus  being  carefully  avoided. 

For  some  time,  moderate  bandaging  is  continued,  to  afford  support ; 
especially  when  the  part  is  in  use.  And,  for  long  after,  especial  care 
should  be  taken  to  avert  fresh  injury,  or  any  other  cause  likely  to  induce 
disease.  For  the  joint,  notwithstanding  all  care  in  the  treatment,  too 
often  remains  both  vitally  and  physically  Aveak ;  liable  to  reproduction 
of  the  sprain,  and  to  reinduction  of  morbid  change,  from  but  slight 
causes.  Our  prophylactic  care  will  naturally  be  most  sedulous,  in  those 
who,  from  scrofulous,  rheumatic,  or  gouty  habit,  are  especially  prone  to 
affections  of  the  joints. 

Rujoture  of  Muscle. 

Muscular  fibre  not  unfrequently  gives  way,  to  a  greater  or  less  ex- 
tent, in  those  of  robust  frame,  advanced  in  years,  and  unaccustomed  to 
muscular  effort,  when,  by  circumstances,  they  are  called  upon  to  make 
sudden  and  powerful  exertion  ;  as  in  running,  leaping,  dancing,  or  lifting 
a  weight.  The  muscle  most  frequently  injured  thus,  is  the  gastrocnemius — 
or  its  accessory,  the  plantaris  gracilis — at  its  lower  part ;  where  muscular 
fibre  ends,  and  tendon  begins.  The  consequences  are  : — sudden  pain  j 
swelling  and  discoloration,  by  extravasation  of  blood,  immediate  or  ap- 
parent some  time  after  ;  increase  of  swelling  and  pain,  by  plastic  product 
attendant  on  inflammatory  accession ;  lameness  ;  at  first  a  chasm  at  the 
site  of  injury,  more  or  less  extensive,  according  to  the  amount  of  lacera- 
tion ;  afterwards,  a  hard  swelling  there,  caused  by  the  organized  plastic 
production  which  occupies  the  vacant  space.  At  the  time  of  injury,  the 
patient  usually  has  a  sensation  as  if  struck  on  the  part,  is  sensible  that 
something  has  given  way,  and  falls  to  the  ground. 

Eupture  of  the  quadriceps  extensor  cruris,  at  its  lower  part,  by 
muscular  exertion,  is  also  not  uncommon ;  and  the  Mceps  flexor  cubiH, 
the  triceps,  the  pectorals,  the  recti  ahdominis,  the  serratus  magnus,  the 
diaphragm,  the  p)soas  and  iliacus,  etc.,  may  be  similarly  affectecL 

The  treatment  consists  of  rest  and  antiphlogistic  regimen ;  the  part 
being  kept  in  such  a  position  as  to  relax  the  affected  muscle,  and  place 
its  several  fibres  in  contact,  while  the  part  throughout  the  whole  period 
of  treatment  should  be  firmly  supported  by  a  bandage,  which  is  more 
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particularly  required  in  tlie  case  of  muscles  forming  a  part  of  the  parietes 
of  the  thorax  or  abdomen.  Union  is  not  by  reproduction  of  muscle,  but 
by  dense  ligamentous  texture.  For  obvious  reasons,  use  of  the  limb  is 
to  be  very  gradually  resumed. 

Rupture  of  Tendon. 

Tendon  is  ruptured,  under  the  same  circumstances  as  muscular  fibre. 
Tliis  tissue  is  more  resistful  of  violence  than  muscle,  and  consequently 
in  the  tearing  away  of  fingers  or  other  parts  by  extreme  force,  long 
[strings  of  tendon  may  be  seen  attached  to  the  severed  parts  ;  the  mus- 
cular tissue  having  given  way,  perhaps  high  up  in  the  remaining  limb. 

The  part  most  commonly  affected  by  simple  rupture,  is  the  Tendo 
AchilUs.  The  symptoms  and  signs  of  the  injury  are  similar  to  those  of 
ruptured  muscle,  but  of  a  major  degree.  The  pain  and  swelling  are 
greater ;  the  sensation  of  injury,  and  of  something  having  yielded,  is 
more  distinct  ;  and  not  nnfrequently  the  patient  states  that  it  is  accom- 
panied by  a  tolerably  distinct  snap,  or  other  sound,  while  he  feels  as 
though  he  had  received  a  blow  on  the  part  with  a  stick,  or  been  struck 
by  a  stone.  The  hiatus,  at  the  part,  is  wider  and  more  apparent ;  the 
lameness  is  more  complete,  and  falling  is  more  certain. 

Treatment  is  conducted  as  for  ruptured  muscles  ;  if  possible  witb 
more  care  to  prevent  motion  and  insure  apposition  ;  and  usually  for  a 
onger  period.  Reparation  is  by  plastic  production,  which  is  at  first  re- 
tmdant  in  volume ;  but,  becoming  more  and  more  dense,  it  ultimately 
ccupies  the  space  to  no  undue  extent ;  not  constituting  true  tendon,  but 
f  a  firm,  fibrous  character,  very  similar  to  ligament  in  appearance,  and 
ivell  suited  to  the  discharge  of  its  assumed  functions. 

Tendon,  when  cut,  reunites  in  the  same  manner  as  after  rupture.  If 
he  injury  has  been  inflicted  by  accident,  it  is  usually  compound  ;  the 
ound  tends  to  inflame  and  suppurate  ;  and  the  cure  is  likely  to  prove 
edious,  by  granulation.    When  the  division  is  by  design,  as  for  the  cure 
f  deformity,  it  is  of  the  subcutaneous  character ;  reunion  is  simple,  and 
omparatively  rapid. 

In  the  latter  case,  it  is  not  essential  that  the  divided  extremities 
hould  be  in  absolute  contact ;  there  is  a  power  of  eflicient  reproduction, 
ven  when  a  considerable  space  intervenes  ;  a  circumstance  of  mucb  im- 
'OTtance  in  modern  surgery — directed  to  the  relief  of  deformity. 

Ununited  Tendon. 

^  A  divided  tendon  sometimes  fails  to  unite ;  leaving  an  unoccupied 
Foid  between  the  separated  extremities,  and  rendering  the  part  almost  or 
pite  useless.  To  remedy  this  state,  an  incision  may  be  made,  in  order 
P  pare  the  retracted  ends  and  unite  them  by  suture.  Or  the  process  by 
jubcutaneous  puncture  may  be  employed,  as  for  ununited  fracture.  Of 
|he  two  methods,  the  latter,  on  account  of  its  comparative  mildness,  is 
yeatly  to  be  preferred,  in  the  first  instance,  at  all  events  ;  experience 
paving  proved  it  to  be  quite  successful 

When  a  tendon  is  divided  within  its  sheath,  and  even  when  this  in- 
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jiuy  is  a  subcutaneous  one,  either  the  extremities  of  the  tendon  do  not 
unite,  no  sufliciont  medium  being  produced  ;  or  eacli  portion  unites  sepa- 
rately to  the  slieath  ;  and  thus  the  function  of  the  extremity  of  the 
tendon  is  lost.  Tliis  fact  is  of  importance  both  in  prognosis  and  in 
practice ;  rendering  the  division  by  tenotomy  of  a  tendon  within  it 
sheath  inexpedient ;  and  intimating  that  all  attempts  to  produce  union, 
should  function  be  found  to  be  destroyed,  will  prove  quite  nugatory. 

Displacement  of  Tendon. 

Tendon  may  be  simply  displaced,  and  so  give  rise  to  pain,  swelling, 
and  want  of  power  in  the  limb.  The  tendon  of  the  biceps  flexor  cubiti, 
for  example,  may  be  tilted  out  of  the  bicipital  groove,  and  rest  on  th' 
minor  tubercle.  The  accident  is  somewhat  obscure,  the  change  of  rela- 
tive position  being  but  slight.  When  detected,  replacement  is  easih 
made. 

Hypertrophy  and  Tumour  of  Tendon. 

Hypertrophy. — Tendons  are  liable,  in  the  elderly,  to  become  affected 
by  simple  enlargement ;  causing  not  merely  deformity,  but  also  pain,  de- 
bility, and  general  loss  of  function  in  the  part.  The  tendon  most  fre- 
quently observed  to  be  thus  affected  is  the  Tendo  A  chillis  near  the  heel. 
Treatment  is  by  rest,  discutients,  counter-irritation,  and  relaxation  of  the 
muscle  or  muscles  implicated.  To  fulfil  the  last  indication,  for  instance, 
in  the  case  of  the  Tendo  Acliillis,  it  is  well  to  wallc  but  little,  and  with  th* 
heel  of  the  shoe  somewhat  raised.  Often  a  gouty  diathesis  exists,  and 
requires  to  be  attended  to  in  the  ordinary  way. 

Tumour. — There  seems  no  good  reason  theoretically  why  tumour.- 
should  not  commence  their  development  from  the  connective  tissue  o 
tendon,  as  well  as  in  other  fibrous  tissue.  Such,  however,  is  un 
doubtedly  in  practice  a  very  uncommon  occurrence.  Mr.  Syme*  haf 
narrated  a  case  of  this  kind  in  a  young  female,  affecting  one  of  th( 
tendons  upon  the  flexor  aspect  of  the  fore-arm,  and  simulating  a  neu 
romatous  affection  of  the  median  nerve.  On  removal  the  tumour  wa; 
found  to  be  of  a  medullary  nature. 

*  Observations  in  Clinical  Sm'gery,  p.  200. 
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Bruise  of  tile  living  textures  is  caused  hj  the  forcible  application  of  an 
obtuse  body  ;  as  when  a  part  is  struck,  or  violently  compressed  or 
squeezed.  The  effect  produced  consists  ia  more  or  less  injury  done  to 
the  interior  of  the  part,  without  solution  of  continuity  in  the  integument. 
The  degree  of  severity  varies,  from  the  slightest  contusion,  to  instant  and 
complete  disorganization  and  death  of  the  tissues.  A  spent  cannon  shot, 
for  example,  may,  without  breaking  the  skin,  completely  disorganize  the 
part  struck,  reducing  it  at  once  to  the  condition  of  a  jelly  or  pulp.  Or, 
again,  as  happens  frequently  in  contused  wounds,  the  part  may  not  be 
instantly  deprived  of  life,  but  have  its  vitality  so  far  weakened  as  readily 
to  yield  before  subsequent  inflammatory  progress. 

In  ordinary  bruise,  however,  there  is  no  sloughing,  either  primary  or 
secondary.  The  subcutaneous  tissues  sustain  a  greater  or  less  degree  of  dis- 
ruption ;  attended  by  extravasation  of  blood,  and  consequent  swelling.  The 
discoloration,  or  eccliymnsis,  as  it  is  called,  always  assumes  a  most  promi- 
nent place  among  the  signs  of  the  injury ;  the  superficially  infiltrated  blood, 
as  it  undergoes  absorbent  change,  causing  a 
variation  of  hue  —  from  the    natural  blood 
colour,  somewhat  intensified,  to  black  or  dark 
blue,  thence  to  violet,  from  that  to  green,  and 
afterwards  to  yellow.    Ecchymosis,  however,  as 
a  symptom  of  bruise,  may  be  altogether  absent ; 
either  from  the  coexistence  of  a  wound  by  which 
the  extravasated  blood  escapes  externally,  or  by 
the  extravasation   taking  place  only  in  the 
deeper  tissues  which  are  shut  off  from  commu- 
nication with  the  superficial  areolar  tissue  by 
dense  fascise.    Or  the  ecchymosis  may  be  tardy 
in  appearing ;  the  collection  of  blood  being  so 
deeply  seated  that  the  serum  of  coagulation, 
containing  the  colouring  matter  of  the  clot,  may 
he  even  weeks  before  it  shews  upon  the  surface.    Pain  is  felt  at  the 
time  of  the  injury ;  usually  of  a  dull,  sickening  kind  ;  but  sometimes 
acute,  when  a  sensitive  part  has  been  struck  over  resisting  bone,  as  on 
the  shm.     After  a  time,  the  pain  becomes  aggravated,  if  any  con- 
siderable degree  of  the  inflammatory  process  supervene.    And  then,  too, 
swelhng  is  increased,  by  the  attendant  inflammatory  product.     If  the 
process  prove  slight,  the  swelling  soon  begins  to  subside  from  absorp- 
lon  takmg  place  ;  and  gradually,  extravasation  with  its  attendant  ecchy- 

Fig.  228.  Bniiflc  of  the  scrotum. 


Fig.  228. 
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mosis,  and  the  inflcanimatoiy  results,  disappear  ;  aud  the  part  is  restored 
almost,  to  its  normal  condition. 

If  an  arterial  branch  have  been  ruptured,  of  considerable  size,  swell- 
ing forms  rapidly;  and  is  distinctly  fluctuating  and  pulsating;  consisting 
of  escaped  blood,  yet  in  the  fluid  state ;  and  either  directly  receiving  its 
impulse  from  the  still  open  vasculous  communication,  or  from  the  im- 
pulse of  an  artery  of  some  importance  with  which  it  lies  in  contact. 
After  a  time,  partial  coagulation  takes  place  ;  the  clot  being  arranged  at 
the  circumference  of  the  swelling,  and  the  fluid  portion  occupying  the 
centre.  It  is  most  important  that  this  be  distinguished  from  acute 
abscess  ;  for  it  requires  very  diflPerent  treatment.  There  need  be  no  dif- 
ficulty. The  one  is  immediate,  the  other  of  secondary  formation ;  the 
abscess  is  necessarily  preceded  and  attended  by  all  the  usual  symptoms 
of  the  inflammatory  process,  the  other  is  not.  The  same  process  of  de- 
cadence takes  place,  as  in  ordinary  bruise ;  swelling  ceases ;  discoloration 
becomes  marked  and  varied ;  extravasation,  both  solid  and  fluid,  is 
absorbed  ;  and,  ultimately,  the  normal  colour  and  form  are  both  re- 
stored 

When  an  artery  of  some  importance  has  given  way,  false  aneurism 
may  form,  and  follow  the  ordinary  course.  Or  the  vessel  may  speedily 
become  obliterated,  at  the  ruptured  part,  as  in  the  more  ordinary  case 
just  mentioned.  The  extravasation  then  gradually  disappears,  in  the 
usual  way. 

Hie  indications  oj  treatment  in  bruise  are,  like  those  in  sprain,  to 
avert  inflammatory  accession,  to  promote  absorption  of  extravasation  and 
inflammatory  product,  and  to  restore  function.    Eest,  fomentation,  anti- 
phlogistics  when  required  ;  followed  by  friction,  support,  and  gradual 
resumption  of  use.    When  the  tendency  to  sanguineous  extravasation  is 
great  and  obvious,  the  application  of  cold,  or  immediate  and  uniform 
pressure,  may  be  expedient,  for  a  time,  in  order  to  restrain  the  accumula- 
tion.   However  great  the  extravasation  may  be,  even  though  attended 
with  pain  and  tension  of  the  integument,  incision  should  never  be  prac- 
tised, at  least  in  the  first  instance.    Many  ounces  of  blood  may  be  ab- 
sorbed in  a  short  time,  leaving  the  part  but  little  injured  by  the  temporarj^ 
malposition.    But,  should  only  the  most  careful  puncture  be  made,  in 
even  slight  cases,  the  atmospheric  stimulus  is  almost  certain  to  induce 
inflammatory  excess ;  profuse  and  unhealthy  suppuration  ensues ;  in- 
cision is  then  required,  in  earnest,  to  save  texture ;  the  system  is  un- 
towardly  involved ;  and  the  cure  is  both  tedious  and  unsatisfactory. 
Keep  the  skin  entire ;  leave  the  blood  to  Nature  during  the  period  of 
probable  excitement ;  and  afterwards  contribute  towards  absorption,  by 
friction,  pressure,  or  other  suitable  stimuli.    A  solution  of  the  muriate 
of  ammonia  often  proves  a  grateful  and  efiicient  sorbefacient,  in  such 
cases.    Where,  however,  the  swelling  is  rapidly  increasing,  where  neither 
cold  nor  pressure  prevent  its  continuance,  where  symptoms  of  internal 
hemorrhage  begin  to  manifest  themselves,  then  an  incision  may  be 
made  with  every  propriety,  and  the  bleeding  vessels  secured  either  by 
ligature,  or  by  pressure — now  more  accurately  applied  than  it  could  have 
been  before. 

Should  suppuration  take  place  in  the  infiltrated  part,  then  free  and 
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early  incision  should  be  practised  unhesitatingly  j  according  to  general 

principles.  i  i  • 

Two  popular  errors  obtain  in  the  treatment  of  sprain  and  bruise ; 
namely,  the  too  early  use  of  leeches  and  of  friction.  Nothing  is  more 
common  than  to  apply  leeches  immediately  after  infliction  of  the  injury, 
in  order  that  they  may  suck  out  the  extravasated,  or  "  bruised  blood," 
as  it  is  called.  These  little  animals  drink  only  from  the  running  stream, 
drawing  for  themselves  from  the  blood-vessels ;  and,  therefore,  they  fail 
to  perform  Avhat  is  expected  of  them  by  their  employers.  At  the  same 
time,  their  bites  are  likely  to  set  up  inflammatory  mischief  in  the 
weakened  and  undermined  skin,  probably  followed  by  extensive  slough- 
ing, and  consequent  exposure  of  the  whole  sanguineous  depot.  They 
may  be  required  at  a  later  period  ;  to  moderate  inflammatory  accession, 
occurring  as  a  secondary  result  of  the  injury,  and  then  should  be  applied, 
not  where  the  skin  is  most  discoloured,  and  therefore  probably  most 
weakened,  but  where  the  part  is  most  nearly  normal  in  appearance. 
Friction,  in  like  manner,  is  often  very  improperly  employed  from  the 
first.  The  result  is,  to  induce  and  aggravate  the  inflammatory  process — 
an  event  which  it  ought  to  be  our  main  endeavour  to  avoid.  Friction 
is  expedient  only  after  the  period  of  excitement  has  passed  ;  and,  even 
then,  it  must  be  at  first  employed  gently  and  with  caution. 

By  the  term  Eccliymosis  is  understood,  discoloration  produced  by 
extravasation  of  blood  beneath  skin  or  mucous  membrane,  however  in- 
duced ;  usually,  however,  the  result  of  a  bruise,  or  oblique  wound  ;  but 
sometimes,  as  in  rupture  of  muscular  fibres,  unconnected  with  any  ex- 
ternal injury. 

From  its  importance  and  constancy  as  a  symptom  of  bruise,  this  dis- 
coloration requires  to  be  distinguished  (1)  from  that  which  is  occasioned 
by  advancing  gangrene,  (2)  from  suggilation  or  post-mortem  livor,  and 
(3)  from  the  extravasations  of  purpura  hemorrhagica.  In  gangrene,  the 
discoloration  of  the  tissues  is  at  first  slight,  and  gradually  intensifies 
in  depth  of  tint  as  the  part  becomes  more  fully  mortified  ;  its  develop- 
ment is  therefore  accompanied  by  diminished  temperature  and  sensibility 
in  the  part,  and  with  usually  more  or  less  crepitation  from  the  presence 
of  gas  evolved  in  the  process  of  putrefaction,  with  the  formation  of 
phlyctenae,  and  easy  peeHng  of  the  cuticle,  as  in  a  dead  body.  In  bruise, 
the  discoloration  is  first  dark,  and  gradually  becomes  fainter  and  fainter ; 
except,  indeed,  where  the  extravasation  is  deep  seated,  and  slowly  makes 
its  way  towards  a  dependent  surface  long  after  the  receipt  of  injury.  The 
temperature  and  sensibility  of  the  part  are  usually  increased,  there  is  no 
crepitation  from  air,  except  in  rare  instances  where  emphysema  exists  ; 
and  then  this  is  coetaneous  with  the  injury  {e.g.,  in  the  eyelids,  with  frac- 
ui'e  of  the  nasal  bones  and  emphysema),  and  disappears  within  a  few 
ours  or  days  at  the  most.  When  vesicles  form,  they  are  fixed  and 
ttended  by  inflammatory  symptoms,  and 'the  neighbouring  cuticle  does 
_  ot  peel  on  pressure  from  the  cutis  beneath.  The  discoloration  of  livor 
?  easily  recognised  by  its  dependent  position,  and  by  making  an  incision 
nrough  the  textures  concerned;  when  the  dark  colour  will  be  found  due, 
ot  to  extravasation  of  blood,  but  to  congestion  of  the  venous  radicles 
Jid  capi[]arie.s  of  the  skin,  with,  in  some  cases,  staining  of  the  true  skin 
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with  serous  fluid,  containing  the  colouring  matter  of  the  blood  in  soV.i 
tion.  In  purpura,  the  extravasation,  which,  it  should  be  recollected,  may 
take  place  in  very  considerable  quantity  from  but  slight  causes,  is  supci 
facial,  and  accompanied  with  petechia;  situated  at  the  roots  of  the  haii 
over  more  or  less  of  the  general  surface,  but  more  particularly  in  tl. 
lower  extremities.  Sometimes  extravasations  are  met  with  which  ha\ 
occurred  after  death ;  those  are  always  from  large  vessels,  and  the  bloo( 
is  in  a  fluid  state. 


CHAPTER  XXVIL 


SUSPENDED  ANIMATION. 


TfflS  may  result  from  a  variety  of  causes ;  and  according  to  tlie  nature 
of  these  Avill  the  surgeon's  duties  vary,  in  his  attempts  at  resuscitation. 
In  the  emergency,  there  is  but  little  time  for  thought  or  deliberation,  and 
it  behoves  the  practitioner  to  be  at  all  times  ready,  bearing  about  with 
him  distinct  ideas  of  the  cause  of  threatened  death,  as  well  as  of  the 
most  likely  means  to  avert  that  calamity. 

1.  By  Syncope  ;  from  emotion,  heat,  bad  air,  or  loss  of  blood.  Tliis 
has  been  abeady  considered,  in  its  nature  and  treatment ;  the  latter  con- 
sisting mainly  in  attention  to  position,  administering  the  ordinary  stimuli, 
and,  if  need  be,  directly  rousing  the  heart's  action  by  epigastric  friction 
or  by  galvanism,  if  an  apparatus  is  at  hand,  or  even  by  transfusion  of 
blood,  should  hemorrhage  be  the  cause.  Eecumbency,  with  lowering  of 
the  head,  and  the  admission  of  fresh,  cool  air,  with  cold  water  dashed  on 
the  ears  and  hands,  usually  suffices. 

2.  By  Strangulation  and  Laryngeal  obstruction.  This  acts  destruc- 
tively to  Hfe  through  the  trachea,  veins,  and  brain.  By  injury  to  the 
first,  or  by  its  occlusion,  asphyxia  is  produced ;  by  venous  obstruction 
farther  cerebral  congestion  results,  and  apoplexy  may  ensue ;  by 
concussion  of  the  brain — in  the  case  of  a  "  drop  " — more  or  less  insensi- 
bility is  at  once  established.  And  of  these,  the  most  important  is  the 
first.  It  is  very  seldom  in  hanging  that  displacement  of  the  vertebrae 
takes  place ;  only  when  the  drop  has  been  unusually  great  and  violent. 

The  symptoms  of  strangulation  or  laryngeal  obstruction,  as  observed 
in  animals,  is  as  follows  : — the  lips  and  face  become  discoloured  ;  the 
mtiscles  are  convulsed ;  those  of  respiration  act  more  and  more  feebly  ;  in 
less  than  two  minutes  they  cease,  the  heart's  action  still  maintaining  the 
circulation  for  two  or  three  minutes  longer ;  and  at  length  this,  too,  stops. 
Then  death  is  complete,  and  recovery  impossible. 

Treatment  resolves  itself  into  simple  indications.  When  called 
to  see  a  patient,  who  is  found  in  an  asphyxiated  condition,  make  sure  by 
digital  examination  of  the  throat  that  no  foreign  body  is  lodged,  in  the 
pharynx,  larynx,  or  oesophagus.  In  cases  of  attempted  suicide  by  hanging : 
1.  If  the  ligature  is  removed  before  the  efforts  of  the  diaphragm  have 
ceased,  '  all  that  you  have  to  do  is  to  watch  the  patient  carefully ;  if 
natural  respiration  continue,  leave  him  to  himself ;  if  it  cease,  supply  the 
want  by  inflating  the  lungs  artificially.'  2.  And  this  applies  to  all  cases 
of  asphyxia — If  the  efforts  of  the  diaphragm  have  already  ceased,  have 
recourse  to  artificial  respiration  without  delay.  There  is  no  time  to  lose. 
In  two  or  three  minutes,  after  the  last  heave  of  the  chest,  the  heart's 
action  will  have  ceased,  and  then  all  hope  is  over.    3.  In  successful 
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cases,  so  soon  as  normal  respiration  is  established,  inflation  is  desistco 
from.  But  treatment  is  not  to  cease.  The  patient  is  not  safe.  ]Jail: 
blood  has  been  circulating  in  the  brain  ;  and  symptoms  like  tliose  oi' 
poisoning  by  a  narcotic  may  exist.  Coma  may  remain.  By  and  by  tlji- 
respiration  may  again  cease.  Then  has  arrived  a  second  period,  at  wliicli 
artificial  respiration  may  be  necessary  to  preserve  life.  And,  in  trutli, 
the  practitioner  may  expect  to  be  called  upon  to  inflate  the  lungs  mow 
frequently  at  this  second  period  than  at  the  first."  *  To  relieve  the  dis- 
tended and  paralysed  right  side  of  the  heart,  jugular  venesection,  to  admit 
of  regurgitant  bleeding,  has  been  recommended ;  and  certainly  in  the  lowei 
animals,  even  when  the  heart's  action  has  ceased  (as  far  as  external  im- 
pulse can  estimate  its  contractile  condition),  it  has  been  manifestly  ser- 
viceable. 

To  inflate  the  lungs,  various  methods  may  be  adopted.    The  trachea 
may  be  opened,  for  more  direct  access  ;  but  that  is  unnecessary,  unless 
some  great  injury  have  been  done  to  the  larynx,  or  unless  the  rima  glot- 
tidis  be  otherwise  insuperably  obstructed — which  it  is  not  likely  to  be.  In ; 
an  emergency,  no  bellows,  tube,  or  other  inflating  means  may  be  at  hand.  I 
In  which  case,  let  the  fore-finger  of  the  left  hand  be  thrust  over  the 
tongue,  so  as  to  hook  up  the  epiglottis,  and  keep  the  rima  open  ;  or  seize 
the  top  of  the  tongue  in  the  fold  of  a  towel  between  the  fingers,  or  Avith 
catch-forceps,  if  at  hand,  and  pull  the  organ  tensely  forwards  ;  then  with 
the  other  hand,  or  with  the  aid  of  an  assisiant,  exert  pressure  on  the 
chest,  so  as  to  produce  alternate  diminution  of  its  space  and  spontaneous 
expansion.    At  the  same  time,  inflation  maj"-  be  made  through  the  nos- 
tril, if  thought  necessary.    More  recently,  other  methods  have  been  de- 
vised for  effecting  this  procedure ;  and  careful  experiments  upon  the  dead 
body  have  been  instituted,  with  the  view  of  determining  the  amount  of  air 
admitted  and  expelled  during  each  artificial  inspiratory  and  expiratory 
movement.     Two  other  of  these  plans  deserve  notice ;  one  rendered 
notable  as  the  "  Marshall  Hall  or  ready  method,"  the  other  that  of  Dr. 
Sylvester.    In  the  first,  the  patient  is  laid  upon  his  face  on  a  table,  with!, 
the  head  hanging  low,  so  as  to  admit  of  the  escape  of  fluids  from  the 
mouth  and  the  falling  forward  of  the  tongue ;  the  patient  is  then  regular! 
and  slowly  rolled  from  the  prone  to  the  recumbent  posture,  and  hac 
again  to  the  prone  position.     His  own  weight,  when  prone,  acting 
against  the  table,  is  the  compressing  agent  by  which  the  air  is  expelled 
from  the  chest  ;  the  recumbent  posture  being  that  condition  in  which 
the  elasticity  of  the  thoracic  walls,  now  unopposed,  admits  of  the  expan- 
sion of  the  thorax  and  the  inflation  of  the  lungs.    The  other  method,  of 
Dr.  Sylvester,  consists  in  the  alternate  elevation  of  the  arms  above  the 
head,  and  their  adduction  to  the  sides  of  the  trunk    The  arms,  by  their 
attachment  to  the  chest,  when  elevated  act  as  levers  in  expanding  the 
thoracic  cavity,  and  produce  active  inspiration ;  wiien  depressed,  and 
still  more  when  the  thoracic  walls  are  at  the  same  time  compressed 
from  either  side,  by  tlie  assistants  occupied  in  these  manipulations, 
expiration  is  forcibly  efl"ected.    As  both  inspiration  and  expiration  are 
by  this  method  made  as  thorough  as  is  mechanically  practicable,  it  is  pro 
table  that  more  air  is  admitted  and  expelled  by  it  than  by  any  of  the 
*  British  and  Foreign  Medical  Review,  No.  xliii.  p.  1C3. 
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others.  The  first  and  last  mentioned  methods,  where  compression  of  the 
thoracic  parietes  at  the  lower  part  is  produced  by  pressure  on  the  epigas- 
trium and  lower  lateral  aspect  of  the  thorax,  have  probably  one  advan- 
tage— that  a  direct  fillip  is  at  the  same  time  given  to  the  failing  action 
of  the  heart,  stimulating  it  to  increased  effort,  while  freedom  of  escape 
is  also  given  to  the  blood  contained  in  its  right  cavities,  by  the  acts  of 
respiration.  Tliis  stimulation  of  the  heart  may  be  more  efficiently  pro- 
duced by  means  of  a  galvanic  battery  ;  one  pole  of  which  is  placed  at  the 
nape  of  the  neck,  the  other  over  the  epigastrium. 

K  an  elastic  tube  is  available,  formerly  it  was  deemed  advantageous 
to  lodge  it  directly  in  the  larynx  ;  by  passing  it  along  the  nostril  down  to 
the  throat,  and  through  it  blowing  in  air,  by  bellows  or  by  mouth,  and 
subsequently  expelling  this  again  by  pressure  on  the  chest.  Or,  should 
no  larynx  tube  be  at  hand,  the  nozzle  of  the  bellows  was  recommended 
to  be  placed  in  the  nostril.  Or,  if  no  bellows  could  be  got,  a  tube 
was  to  be  constructed  out  of  a  roll  of  paper,  parchment,  card,  or  any 
similar  substance,  with  a  like  object  in  view.  When  bellows  were  em- 
ployed, it  was  important  to  bear  in  mind  that  it  was  neither  necessary 
nor  advisable  to  shut  the  mouth  and  other  nostril ;  these  acting  as  safety- 
valves,  to  prevent  excessive  insufflation,  and  injury  to  the  lungs  thereby. 
But  where  no  tube  passing  into  the  larynx  was  employed,  the  box  of  the 
larjTix  had  to  be  pressed  against  the  gullet,  during  use  of  the  bellows  ;  to 
prevent  inflation  of  the  stomach.  For  were  this  filled,  descent  of  the  dia- 
phragm would  be  prevented,  and  no  air  could  enter  the  lungs.  Inflation 
thus  effected  had  to  be  made  gently,  so  as  to  avoid  all  risk  or  injury  to 
the  air-cells ;  and  at  proper  intervals,  so  as  to  imitate  the  rhythm  of 
natural  respiration.  But  now-a-days  such  mechanical  appliances  to  attain 
this  end  are  never  resorted  to  ;  the  other  methods  being  more  truly 
"ready"  for  instant  application  in  any  emergency,  and  quite  as  efiicient, 
in  any  instance  where  this  restorative  measure  can  prove  availing. 

The  patient  having  rallied,  after-treatment  may  be  required.  Con- 
gestion may  take  place  ;  and,  to  relieve  this,  it  may  be  thought  necessary 
to  abstract  blood.  This,  however,  must  always  be  done  with  caution ; 
seeing  that  there  can  be  but  little  tolerance  of  the  remedy,  in  the  yet 
enfeebled  system.  The  patient  should  be  kept  in  an  atmosphere  of 
moderately-warm  temperature,  "  to  compensate  for  the  insufficient  genera- 
tion of  animal  heat,  which  results  from  the  impaired  state  of  the  func- 
tions of  the  brain,  whether  arising  from  the  influence  of  a  narcotic  poison, 
or  from  another  cause." 

3.  By  Submersion.  In  drowning,  death  occurs  as  in  strangulation,  by 
want  of  aeration  of  the  blood ;  consequently,  in  the  first  place,  blood  is 
circulated  which  is  in  a  condition  unfitted  to  support  animal  life,  and  then, 
sooner  or  later,  its  circulation  through  the  minute  vessels  of  the  limgs  is 
"Wholly  arrested.  To  this  arrest  of  the  pulmonary  circulation  is  due  the 
engorgement  of  the  right  side  of  tlie  heart  and  pulmonary  arteries,  so 
constant  an  effect  of  death  by  drowning.  "  After  immersion,  a  deep  ex- 
piation takes  place,  by  which  bubbles  of  air  are  expelled  from  the 
lungs.  ^  Then  comes  an  ineffectual  effort  to  inspire  ;  but  water  does  not 
enter,  in  quantity,  instead  of  air ;  spasm  of  the  muscles  of  the  larynx 
seeming  to  prevent  this.    In  fact  the  presence  of  water  in  the  bronchial 
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tulles  is  not  by  any  means  constant  in  cases  of  deatli  from  drowning. 
Ihc  attempts  to  Lreatlie  are  repeated  several  times,  and  after  each  atteiii])t 
a  small  quantity  of  air  is  expelled  from  the  moutli  and  nostrils,  until  tli(i 
air-cells  of  tlie  lungs  are  partially,  hut  not  completely,  emptied.  Then 
insensihility  occurs,  and  convulsive  actions  of  the  muscles  jnark  the 
instant  when  the  hrain  hegijis  to  suffer  from  the  influx  of  the  dark- 
coloured  blood.  Soon  all  motion  ceases  ;  save  in  the  thorax,  where  the 
heart  may  bo  felt  yet  feebly  pulsating.  Perhaps  some  further  ineffectual 
efforts  at  respiration  are  resumed,  and  then  all  is  stilL  The  inter\'al 
between  cessation  of  respiratory  effort  (Asphyxia)  and  cessation  of  the 
heart's  action  (Death),  is  brief  in  the  case  of  strangulation ;  but  it  is 
still  more  brief  in  drowning.  And  the  whole  series  of  events,  in  tlie 
latter  case,  succeeding  rapidly,  are  complete  within  a  very  few  minutes."* 
All  alleged  facts  to  the  contrary  are  justly  held,  by  competent  authorities, f 
to  be  apocryphal.  "  The  time  during  which  professed  and  accomplished 
divers  are  able  to  remain  under  water,  probably  never  exceeds  two 
minutes  ;  although  it  may  seem  to  be  much  longer.  And  the  exaggera- 
tion of  the  time  of  submersion,  by  a  bystander,  in  the  case  of  either 
drowning  or  diving,  may  very  readily  be  imagined  to  take  place  as  it 
were  involuntarily,  without  any  intention  to  deceive ;  the  observer 
being  himself  deceived  as  to  the  lapse  of  moments,  by  the  midtipli- 
city  of  events  which  have  been  crowded  into  them.":}: 

Treatment  of  the  Drowned.  If  the  body  be  recovered  before  the 
diaphragm  has  ceased  to  act,  breathing  may  be  resumed  naturally  ;  if 
not,  artificial  respiration  is  to  be  employed,  the  mouth  and  fauces  having 
been  cleansed  from  all  foreign  matter.  At  the  same  time,  warmth  is 
applied  by  means  of  dry  heat  and  friction.  Venesection  is  not  indi- 
cated; neither  is  the  use  of  stimuli — unless  it  be  the  application  of 
galvanism  to  the  heart,  in  circumstances  otherwise  desperate. 

The  resuscitating  means — already  narrated — begun  without  an  instant's 
delay,  are  j)atiently  persevered  in  so  long  as  any  reasonable  expectation 
of  success  remains.  If  the  submersion  have  been  complete,  and  pro- 
longed beyond  four  or  five  minutes,  all  efforts  will  probably  prove  in 
vain.  Still,  and  under  even  more  unpromising  circumstances,  it  is  right, 
for  very  obvious  reasons,  not  to  neglect  a  fair  and  reasonable  trial  of  the 
restorative  means. 

4.  By  Carhonie  Acid,  or  other  Poisonous  Gas.  Here  death  is  not 
purely  by  asphyxia,  as  in  strangulation  and  submersion.  Only  two 
destructive  gases — hydrogen  and  nitrogen — are  said  to  be  negative  m 


*  British,  and  Foreign  Medical  Eeview,  No.  xliii.  p.  164. 

+  "  The  cases  which  have  been  reported  to  the  Eoyal  Humane  Society  of  drowned 
persons  who  have  heen  restored  to  life,  when  talcen  up  cold  and  breathless  after  an 
immersion  of  half  an  hour,  shew  that  it  is  not  travellers  alone  that  are  guilty  of  the 
vices  of  exaggeration  and  invention.  We  are  compelled  to  regard  these  as  mere  ex- 
travngaut  fables,  not  more  authentic,  though  certainly  less  poetical  and  elegant,  than 
those  of  nymphs  and  mermaids,  who  reside  in  grottoes  beneath  the  waves  of  the  sea, 
or  than  those  Arabian  fictions,  which  have  astonished  om-  youtliful  imaginations  witli 
the  histoiy  of  submarine  nations  whose  princes  dwell  in  palaces  of  crystal  at  the 
bottom  of  the  ocean."— Sin  Bf,n.tamin  Buddie. 
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their  action.  All  tlio  others  are  jiositioe  ;  exerting  a  distinctly  poison- 
ous effect  when  received  into  the  lungs.  Of  these,  the  two  most  apt  to 
act  injuriously  on  tlie  human  frame,  in  this  double  way — partly  by  suffo- 
cation, partly  by  poisoning — are  carbonic  acid,  and  sulphuretted  hydro- 
gen ;  administered  either  suicidally  or  by  accident.  In  the  latter  way 
carbonic  acid  may  be  applied  noxiously,  or  fatally,  by  confinement  in  an 
unventilated  apartment ;  by  sleeping  in  a  confined  room  where  charcoal 
is  burning ;  by  immersion  in  the  gas  extricated  during  fermentation ; 
by  exposure  to  the  clioke-damp  of  mines,  cellars,  wells,  etc.,  or  to  the 
gas  extricated  in  calcination  of  chalk  or  limestone.  Sulphuretted  hy- 
drogen produces  speedy  death  to  those  who  are  brought  in  contact  with 
it,  even  when  largely  diluted  by  atmospheric  air  ;  as  in  drains  and 
sewers.  Inspired  in  its  pure  state,  it  is  almost  instantaneously  fatal. 
Air  slightly  contaminated  by  it  produces  nausea,  sickness,  and  general 
discomfort ;  which  may  be  followed  by  quick  pulse,  hurried  breathing, 
and  delirium. 

Treatment,  in  suspended  animation  from  such  causes,  consists  in  cold 
affusion,  stimulating  embrocations  to  the  chest  and  extremities,  and  arti- 
ficial respiration.  For  the  latter  indication,  it  is  recommended  to  pass  a 
tube  through  the  glottis,  wliich  may  be  spasmodically  closed,  and  failing  in 
that,  or  no  tube  being  at  hand,  that  laryngotomy  should  be  performed, 
so  as  to  permit  certain  access  of  air  to  the  lungs.  By  drawing  the 
tongue  forwards,  artificial  respiration  will  probably,  in  all  cases,  be  easily 
effected  ;  and  until  this  has  been  at  all  events  efficiently  attempted,  neither 
tube  nor  laryngotomy  should  be  had  recourse  to. 

5.  By  Lightning.  This  seems  to  act  chiefly  on  the  brain  and 
nervous  system ;  producing  symptoms,  in  the  cases  which  are  not  im- 
mediately fatal,  closely  resembling  those  of  concussion  of  the  brain. 
When  death  is  instantaneous,  bruise,  laceration,  fracture,  and  scorching 
of  the  body  may  be  found. 

In  the  slighter  cases,  cold  affusion  will  assist  reaction.  In  the  more 
severe  examples,  warmth  to  the  surface  will  be  necessary ;  with  recourse 
to  artificial  respiration  when  natural  breathing  begins  to  flag. 

6.  Bij  Cold.  In  this  country,  death  from  exposure  to  cold  is  usually 
associated  "with  improper  food  and  clothing,  or  with  intemperance.  Cold, 
however,  when  great  or  long  continued,  is  quite  sufficient  of  itself  to 
extinguish  life.  Like  the  preceding,  it  seems  to  act  mainly  on  the 
nervous  system ;  producing  giddiness,  dimness  of  sight,  feebleness  and 
rigidity  of  the  limbs,  torpor,  and  profound  sleep  ;  during  which  state  of 
lethargy  the  vital  functions  gradually  cease — all  the  more  if  alcohols 
bave  been  taken  during  or  previous  to  the  period  of  exposure. 

The  curative  indications  are  twofold.  To  restore  circulation  and 
sensibiUty ;  and  yet  to  ensure  moderation  in  reaction,  so  as  to  prevent 
the  fatal  effects  of  its  excess.  Tlie  body  is  rubbed  first  with  snow — or 
cold  water,  if  .snow  cannot  be  found — and  afterwards  with  some  dry  soft 
substance.  Then  it  is  placed  in  a  cool  bed,  in  a  room  without  a  fire, 
■while  moderate  friction,  witliout  any  stimulant,  is  continued.  A  gently 
rou.smg  enema— such  as  gruel,  with  a  small  quantity  of  turpentine — may 
then  be  administered  ;  and,  if  tlie  power  of  swallowing  have  been  by 
his  time  regained,  some  simple  nutriment,  as  warm  milk  or  beef- tea,  or 
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weak  -wine  and  water,  may  be  given.    Afterwards,  support  is  adminif-; 
tered  very  cautiously  ;  always  with  a  remembrance  that  rapid  and  exces- 
sive reaction  must  prove  almost  certainly  fatal 

7.  By  Poisons.  The  vast  variety  of  poisonous  substances,  and  tin 
certainty  with  which  many  of  them,  if  not  counteracted,  produce  dcutli, 
are  known  to  all.  The  surgeon  is  often  called  upon  to  afford  Ids  aid  in 
evacuating  the  contents  of  the  stomach j  and  that  is  most  efficiently  doiii 
by  means  of  the  stomach  pump.  Should  this  instrument  not  be  al 
hand,  and  the  patient  still  be  conscious,  emesis  may  be  produced  by 
tickling  the  fauces  ;  or  by  administering  mustard,  hot  water,  or — stil  i 
better — sulphate  of  zinc. 


CHAPTER  XXVIIL 


ON  AN'^STHESIA  11^  SUEGEEY. 

The  employment  of  anjesthesia  in  surgery  is  fully  established  ;  and,  in 
this  place,  it  is  no  longer  necessary  either  to  argue  in  its  favour,  or  to 
trace  the  steps  whereby  it  has  become  secure  in  public  confidence — as 
a  threefold  agent  of  good  : — 1.  Suspending  sensation,  and  absolving  the 
patient  from  pain  ;  2.  Suspending  voluntary  and  involuntary  motion, 
and  so  facilitating  the  manipulations  of  the  surgeon  ;  3.  Protecting  the 
system  from  the  shock  of  operation  which  Avould  else  occur,  and  so  ren- 
dering amputations  practicable  in  circumstances  otherwise  hopeless.  It 
is  enough  to  advert  briefly  to  the  circumstances  of  its  administration. 

Chloroform  and  ether  are  the  agents  at  present  in  use  ;  and,  in  this 
country,  the  former  is  usually  preferred.  It  should  be  of  great  purity, 
and  of  sp.  gr.  1.497. 

The  inhalation  is  managed  cautiously,  by  an  experienced  hand  ;  and 
in  the  important  operations  of  surgery,  during  which  the  attention  of  the 
surgeon  ought  to  be  undistracted,  and  solely  occupied  with  his  operative 
■work,  it  is  essential  to  have  an  assistant  to  whom  the  charge  of  the  anses- 
thetic  process  can  be  safely  and  wholly  committed  :  one  who  has  sufficient 
self-control  to  limit  his  observation  and  attention  exclusively  to  watching 
the  effects  of  the  chloroform — however  interesting  and  attractive  the 
surgical  proceedings  may  happen  to  be. 

Usually  no  special  instrument  for  administration  is  employed ;  it 
being  found  more  simple  and  safe  to  use  a  towel,  handkerchief,  or  such 
like  cloth,  concavely  arranged,  and  moderately  saturated  with  the  chloro- 
form. The  cloth  is  held  near  to  the  mouth  and  nostrils,  so  as  to  insure 
full  inhalation  of  the  vapour,  while  at  the  same  time  a  sufficient  amount 
of  atmospheric  air  has  access,  so  as  to  prevent  the  risk  of  asphyxia. 

Gentle,  deep,  regular  inspirations  are  the  best,  in  a  passive  state. 
And  the  patient  is  to  be  exempted  from  all  noise  and  movement  as 
much  as  possible. 

No  patient  is  proof  against  good  chloroform  well  administered.  Some 
require  a  much  larger  dose  than  others  ;  but,  sooner  or  later,  all  will 
succumb.  In  those  who  long  resist,  special  care  is  necessary  to  watcli 
the  effects  after  a  considerable  quantity  of  the  anaesthetic  has  been  con- 
sumed. 

The  administrator,  when  the  patient  is  "  over,"  and  the  stertorous  con- 
dition of  breathing  has  been  induced,  has  a  constant  eye  to  the  countenance 
and  chest,  an  attentive  ear  to  the  coming  and  going  of  the  laryngeal 
hreatliing,  and  a  frequent  hand  upon  the  pulse — the  state,  of  the  hreath- 
^ny  being  over  uppermost  in  liis  mind.    It  is  time  for  him  to  withdraw 
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the  agent,  or  to  diminisli  its  dose — letting  in  inore  of  tlie  atmosplievi'; 
air — when  the  pulse  becomes  very  rapid  and  small,  or  very  slow  ;  or  when 
the  countenance  is  convulsed,  greatly  congested,  or  ghastly  pale,  witli 
respiration  obviously  imperfect.  Or,  without  withdrawing  the  chloi-o- 
form,  the  tip  of  the  tongue  is  laid  hold  of  with  catch-forceps,  and  pulled 
forwards  to  its  utmost  stretch  ;  respiration  being  further  facilitated,  il 
need  be,  by  alternating  pressure  on  the  chest.  The  agent  first  excit< . 
the  functions  of  the  nervous  centres,  and  afterwards  suspends  tlieni  ; 
affecting  the  brain  first  and  the  spinal  cord  secondarily,  so  as  to  abolifil; 
sensation  and  motion  for  the  time  ;  yet  leaving  intact  the  nervous  func 
tions  essential  to  life. 

In  what  may  be  termed  the  transition  stage,  the  patient  inclines  to  > 
speak,  laugh,  sing,  or  articulate  in  some  way,  and  muscular  movement  is 
considerable.    The  better  the  chloroform,  the  more  rapid  the  inhalation ; 
and  the  quieter  the  condition  of  the  patient,  the  more  likely  is  this  stage 
to  be  quickly  and  favourably  passed. 

Then  succeeds  the  condition  of  insensibility  and  relaxation  ;  evidenced 
by  steady  breathing — usually  more  or  less  stertorous — fixedness  of  the 
eye,  relaxation  of  all  voluntary  muscles,  and  insensibility  to  pain.  Th" 
reached — as  attested  by  the  eye  submitting  to  be  touched  without  either 
winking  or  wincing — the  operator  proceeds  j  and,  during  the  operation, 
it  is  the  business  of  the  administrator  to  keep  up  this  condition,  by  occa- 
sional reapplication  of  the  chloroform  from  time  to  time  ;  never  allowing 
the  patient  to  emerge,  even  imperfectly,  from  the  state  of  impassivity 
and  stupor. 

This  condition  must  be  maintained  with  special  care  in  all  opera 
tions  which  would  otherwise  prove  very  painful,  necessarilj'^  impartin, 
shock  to  the  system ;  and  also  in  those  manipulations,  as  in  the  reduc 
tion  of  dislocations,  in  which  absolute  relaxation  of  the  voluntary  muscle 
is  quite  essential. 

It  is  a  condition  very  nearly  allied  to  impending  cessation  of  life,  j 
patient  so  anaesthetized  seems,  to  the  uninitiated,  to  be  absolutely  i 
articulo  mortis.  Yery  little  more  would  place  the  circumstances  in 
most  critical  relation.  And  two  rules  emerge  accordingly  : — 1.  Xev 
to  place  the  patient  in  that  state,  unless  this  be  absolutely  necessarj'-,  ( 
at  least  highly  expedient.  2.  When  the  patient  is  in  that  state,  let  hi] 
be  tended  with  the  utmost  solicitude  and  care. 

If  danger  threaten — evidenced  by  imperfect  breathing,  collaps 
countenance,  unsatisfactory  pulse,  and  the  bleeding  from  the  wo 
becoming  more  and  more  plainly  venous  in  tint — the  best  restorative 
free  circulation  of  air  around  the  patient,  securing  at  the  same  time  t 
certainty  of  its  access  to  the  lungs,  by  means  of  the  forcible  extension  i 
the  tongue  ;  widening  the  circle  of  bystanders,  opening  the  windo 
fanning  the  face,  and,  if  need  be,  acting  on  the  chest  by  conipressi 
The  risk  is  by  asphyxia,  to  which  the  cessation  of  the  pulse  and  ar 
of  the  heart's  action  is  always  secondary. 

In  minor  operations — such  as  tooth-pulhng,  evulsion  of  nails,  ope 
ing  of  abscesses,  extraction  of  foreign  bodies,  etc.,  where  absolute  imps 
sivity  is  not  required — deep  stupor  is  not  necessary.  For  it  is  foii:- 
that  though  the  operator  in  his  manipulations  may  produce  umscu 
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movoment,  or  cries  indicative  of  pain,  no  pain  is  complained  of,  or  indeed 
remembered,  after  all  is  over. 

In  emergence  the  patient  is  left  to  himself.  Eut  if  progress  is  slow, 
this  may  be  assisted  by  fanning  the  face,  and  occasionally  sprinkling  it 
with  cold  water. 

If  much  chloroform  has  been  given,  especially  if  the  patient  has  had 
food,  however  small  the  quantity,  witliin  six  hours  of  the  administration 
of  the  drug,  vomiting  may  be  expected.  This  is  watched.  The  patient 
is  turned  upon  his  side,  and  care  is  taken  that  the  windpipe  is  not  filled 
or  compressed  with  what  is  regurgitating  past  it. 

In  general,  vomiting  is  to  be  avoided ;  and  in  some  operations — as 
on  the  eye — its  occurrence  is  especially  untoward.  The  following  are 
the  best  means  of  prevention  : — pure  chloroform,  rapid  induction,  and 
a  previously  empty  stomach.  In  a  preconcerted  operation,  the  patient 
should  always,  on  this  account,  be  fasting. 

Should  sickness  or  fain tn ess  continue  to  a  troublesome  degree,  after 
emergence,  it  may  be  necessary  to  administer  wine,  brandy,  or  other 
stimulus — cautiously. 

The  best  after-condition  is  that  of  sleep  ;  of  a  natural  and  tranquil 
kind.    The  patient  then  should  be  left  undisturbed. 

If  pain  continue,  of  a  violent  land — as  after  ligature  of  hemorrhoids — 
this  may  be  greatly  assuaged  by  a  minor  use  of  the  chloroform ;  the 
patient  whiffing  it  slightly,  in  a  handkerchief,  from  time  to  time. 

There  are  certain  circumstances  which,  if  they  do  not  forbid  the  deep 
stupor  of  antesthesia  altogether,  require  the  agent  to  be  managed  with 
the  extremest  caution ;  as  in  fatty  disease  of  the  heart  with  tendency  to 
syncope,  in  tendency  to  congestion  of  the  brain,  in  strongly  marked  hys- 
teria, and  in  operations  on  the  mouth  with  risk  of  asphyxia  from  blood 
accumulating  in  the  air  passages.  These  matters,  however,  with  many 
others,  will  fall  to  be  discussed  each  in  its  proper  place,  in  connection 
with  the  operations  of  surgery. 

Local  ancestliesia — quite  sufficient  for  many  a  minor  operation — may 
he  produced  by  the  application  of  cold,  according  to  the  method  of  Mr. 
Amot.  Pounded  ice,  with  half  its  bulk  of  salt,  is  put  into  a  muslin  bag, 
and  held  upon  the  part  till  this  become  pale,  hard,  and  senseless.  In 
emergence,  the  same  precautions  are  necessary  against  immature  secretion, 
as  in  ordinary  exposure  to  cold. 
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It  is  a  favoiuite  plirase  by  whicli  operations  are  stigmatized  as  the 
"  opprobria  of  surgery."    Nothing  can  be  more  ainjust.    Safely  and  ex- 
peditiously to  remove  parts  which  accident  has  rendered  totally  useless, 
and  which  would  prove  highly  injurious  if  longer  attached  to  the  body ; 
to  take  away  diseased  formations,  or  other  noxious  substances,  and,  at 
the  expense  of  suffering,  comparatively  brief  and  shght,  to  dispel  torture 
which  had  rendered  existence  a  burden  for  previous  weeks,  months,  and 
years ;  to  accomplish  such  results,  is  alike  creditable  to  the  operator  and 
beneficial  to  the  patient.    It  is  not  the  operation — ^but  the  operation 
unseasonably,  unnecessarily,  unskilfully  performed — that  brings  disgrace ; 
and  to  refrain  from  operating  when  we  are  plainly  and  peremptorily 
called  upon  to  do  so,  would  involve  not  only  opprobrium  to  surgery,  but 
guilt  and  shame  to  the  sm-geon.    In  former  times,  it  is  true,  operations 
were  the  disgrace  of  our  art.    Kjnives,  hot  irons,  screws,  files,  gimlets, 
gouges,  hammers,  and  saws,  were  employed  with  cruel  and  ignorant 
recklessness.    Of  late  years,  however,  every  good  surgeon  has  sought 
not  only  to  simplify  and  diminish  the  number  of  instruments,  but  also 
to  use  them  as  seldom  as  possible.    He  does  not  hesitate  to  employ 
them,  when  his  knowledge  and  experience  intimate  that  they  have  be- 
come indispensable  ;  on  the  contrary,  he  will  then  probably  be  urgent 
in  their  application,  knowing  that  an  early  wound  may  save  much  after- 
suffering.    But,  in  the  first  place,  he  wiU  exert  all  his  skill  and  all  his 
powers,  by  milder  measures,  so  to  counteract  injury  and  restrain  disease, 
as  to  supersede  the  necessity  for  operating.    To  effect  this,  is  doubt- 
less the  true  triumph  of  his  profession ;  and  to  this  triumph  he  often 
attains.    But  he  must  be  Utopian  indeed  who  can  seriously  hope  that 
the  period  will  ever  arrive,  when  operations  shall  have  altogether  ceased 
to  be  required.    Modern  surgery,  accordingly,  while  anxious  to  limit  the 
necessities  for  operation,  is  not  the  less  aware  of  its  importance  as  a 
means  of  cure ;  and  has  not  only  directed  attention  towards  its  improve- 
ment, but  also  extended  its  application,  and  with  the  happiest  result,  to 
diseases  formerly  without  remedy.    Many  patients,  for  example,  are  now 
by  the  knife  freed  from  morbid  growths  and  natural  deficiencies,  who 
were  formerly  left  the  hopeless  prey  of  deformity  and  disease. 

A  prominent  cause  of  modern  improvement  in  the  art  of  operating, 
18  an  increased  simplicity  of  the  instruments,  their  arrangement,  and  use. 
On  this  subject,  one  who  was  pre-eminently  distinguished  among  the 
operators  of  the  present  day,  observes  :  *  "  Our  armamentaria  should 
contam  simple  and  efficient  instruments  only;  the  springs,  grooves, 

*  LiSTON,  Operative  Siu-gery. 
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notches,  and  curves,  seeming  to  be  chiefly  intended  to  compensate  for 
want  of  tact  and  manual  dexterity.  Tlie  apparatus,  though  siinplc, 
ought  to  bo  in  good  order,  and  should  ahvays  be  placed  within  easy  and 
convenient  reach  of  the  operator,  so  tliat  he  may  be  in  a  great  measure 
independent  of  the  lookers-on ;  who,  owing  to  anxiety  or  curiosity,  hur)  \ 
and  agitation,  are  apt  to  hand  any  thing  but  what  may  at  the  instant  Iji: 
required.  He  Avill  consider  well  what  place  he  himself  may  most  convf;- 
niently  occupy  during  the  operation  ;  and,  having  obtained  proper  assist- 
ants, he  will  make  sure  that  they  all  understand  what  is  expected  ol 
them.  In  short,  before  he  ventures  to  begin,  he  will  ascertain  that 
every  thing  is  ai-ranged,  and  in  proper  order ;  more  particularly,  that  tlir; 
cutting  instruments  have  good  points,  that  their  edges  are  keen,  and  thai 
the  joints  of  forceps  and  scissors  move  freely  and  readily. 

"The  skin,  and  in  many  instances  the  subjacent  parts,  should  be; 
divided  at  once  and  completely,  by  a  single  incision  made  lightly  and  I 
rapidly — the  parts  being  placed  in  a  state  of  tension  by  tlie  lingers  of 
the  surgeon  or  of  an  assistant — for  the  pain  experienced  is  in  proportion! 
to  the  pressure  and  tardiness  of  movement  in  the  instrument  applied.. 
Partial  division  of  the  skin,  in  tails  left  at  each  end  of  an  incision,  is' 
also  to  be  avoided ;  for  the  pain  of  such  a  cut  is  unnecessarily  severe ; 
and,  besides,  such  wounds  are  not  so  available,  as  they  would  otherwis 
be,  for  the  intended  purpose  of  evacuating  fluid,  for  permitting  the  ex- 
traction of  foreign  bodies,  or  for  the  dissection  of  morbid  growths.  Alsoy 
the  pausing  of  a  surgeon  in  the  midst  of  a  dissection,  and  the  resort  to 
fresh  and  more  extensive  incisions  of  the  surface,  is  not  only  always, 
awkward,  but  attended  with  additional  and  unnecessary  pain  to  the 
patient.    Every  cutting  instrument  should  be  well  balanced,  and  place 
in  a  steady,  smooth  handle  ;  the  point  should  either  be  in  a  Hue  wit 
the  back,  which  ought  then  to  be  perfectly  straight,  or  both  edge  an 
back  should  be  equally  convex,  with  the  point  corresponding  to  th 
middle  of  the  blade. 

"  The  form  and  size  of  the  instrument  ought  always  to  be  in  i  jpor 
tion  to  the  extent  of  the  proposed  incisions,  as  regards  both  their  lengt 
and  their  depth  :  nothing  can  be  imagined  more  cruel  and  reprehensibl 
for  example,  than  an  attempt  to  remove  the  lower  extremity  of  a  ful 
grown  person  with  a  common  scalpel  or  dissecting  knife.    If  an  exte 
sive  incision  is  necessary,  an  instrument  should  be  employed  possossin 
length  of  edge  sufficient  to  separate  the  parts  smoothly  and  quickl 
Should  the  operator,  on  the  contrary,  be  required  to  cut  on  import- 
parts — to  perform  a  delicate  dissection  of  the  living  tissues — he  vi 
choose  a  short-bladed  instrument,  with  a  handle  rather  long  and  we 
rounded ;  and,  after  the  superficial  incisions  have  been  eff'ccted,  he  v 
hold  it  as  he  would  a  writing  pen,  Hghtly  but  firmly,  so  that  he  can  tu 
the  edge,  and  cut  either  towards  or  from  himself,  as  occasion  may  requ' 
A  small  well-made  scalpel,  with  a  good  point,  and  less  convexity  th 
those  usually  employed,  is  the  instrument  best  adapted  for  such  a  puD 
pose.    Grooved  probes  and  directors  should  be  used  as  little  as  possible 
With  a  little  practice,  incisions  may  be  made  upon  the  most  delica 
parts  witliout  rislc,  one  layer  being  cut  after  the  other.    And  if  any  in 
strument  is  wanted  to  make  the  proceeding  more  safe — if  the  closeh 
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im-esting  fascite  of  a  hernial  tumour,  for  example,  are  to  he  cautiously 
— dissecting  forceps  will  be  found  the  most  convenient  instrument 
for  elevation  previous  to  incision. 

"  In  dividing  the  skin,  the  knife,  whether  a  scalpel  or  a  bistoury,  is 
to  be  held  and  entered  with  the  point  and  blade  at  right  angles  to  the 
surface.  It  is  carried  with  a  decided  movement  down  to  the  subcutane- 
ous cellular'  tissue ;  the  blade  is  then  incHned  towards  the  part  to  be 
divided,  and  by  a  rapid  and  slightly  salving  motion — as  little  pressure 
being  applied  as  possible — division  is  effected  to  the  desired  extent. 
The  incision  is  finished  by  withdrawing  the  knife  in  a  position  perpen- 
dicular to  the  surface,  so  as  to  divide  the  entire  thickness  of  the  skin  at 
the  extremity  as  well  as  at  the  origin  of  the  wound.  For  dexterously 
effecting  such  manipulations,  the  fingers  must  be  educated ;  and  diligent 
practice  in  the  dissectmg-room  will  be  found  the  best  foundation  for  sur- 
gical dexterity,  as  it  is  for  sound  surgical  knowledge ;  it  is  only  when 
we  have  acquired  dexterity  on  the  dead  subject  that  we  can  be  justified 
in  interfering  with  the  living."  By  practice,  the  pupil  will  be  enabled 
to  use  either  hand  almost  equally  well ;  and  none  should  neglect  to  attain 
this  power — for  an  ambidextrous  surgeon  possesses  great  advantages  as 
an  operator. 

"While  an  ordinary  degree  of  expertness  is  within  the  reach  of  any 
one,  Avho  will  industriously  seek  for  and  improve  the  opportunities  for 
its  acquirement,  yet  a  certain  combination  of  natural  qualifications  is  un- 
doubtedly necessary  to  the  attainment  of  pre-eminence  in  operative  sur- 
gery ;  a  great  operator  in  one  respect  resembling  a  great  poet, — "  nascitur, 
non  fit."  The  importance  of  these  natural  gifts  did  not  escape  Celsus. 
"  He  must  be  young,  or  at  most  but  middle-aged,"  says  he,  "  and  have  a 
strong  steady  hand,  never  subject  to  tremble.  He  must  be  ambidextrous, 
and  of  a  quick,  clear  sight.  He  must  be  bold,  and  so  far  void  of  pity 
that  he  may  have  in  view  only  the  cure  of  him  whom  he  has  taken 
in  hand,  and  not,  in  compassion  to  cries,  either  make  more  haste  than 
the  (.  [se  requires,  or  cut  less  than  is  necessary,  but  do  all  as  if  he  were 
not  nloved  by  the  shrieks  of  his  patient."  The  coolness  and  courage 
thus  incrdcated  are  among  the  most  valuable  natural  gifts  of  the  surgeon ; 
and  it  would  be  well,  too,  did  every  patient  remember  that  they  are 
equally  important  in  himself,  for  on  Ms  steadiness  and  patience  under 
suffeiing  much  of  the  celerity  and  success  of  an  operation  may  sometimes 
depend. 

In  the  present  day,  however,  the  operator  is  much  less  dependent  on 
his  patient  than  he  was  wont  to  be  ;  in  the  great  majority  of  cases  the 
latter  being  absolutely  passive  in  his  hands,  because  quietly  recumbent 
under  the  influence  of  complete  anaesthesia.  The  obtaining  of  such 
quietude  and  non-resistance,  the  abolition  of  pain,  the  mitigation  of 
^ock,  and  various  other  advantages  afi'ecting  botli  operator  and  patient, 
from  the  judicious  use  of  chloroform,  have  been  already  fully  considered  ; 
and  on  that  subject  it  is  not  necessary  again  to  enlarge. 

The  necessity  for  an  operation,  in  any  case,  having  been  clearly 
eatahhshed,^  our  object  is  to  perform  it  as  safely  and  expeditiously  as 
possible.  The  mere  absence  of  protracted  pain  confers  a  most  important 
advantage  on  the  reparative  powers  of  the  eystem ;  and,  so  far,  celerity 
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is  commendable,  when  cliloroforni  is  not  employed.  But  it  is  a  very 
common  as  well  as  dangerous  error,  to  suppose  that  excellence  is  alway,"- 
commensurate  with  the  rapidity  of  performance.  In  the  great  majorit}' 
of  cases,  haste  is  incompatible  Avith  safety ;  while  the  latter  is  the  para- 
mount object  in  view.  "  Tuto  et  celeriter"  is  the  operator's  motto  ;  buf 
the  "tuto"  precedes  its  accompaniment.  And  now,  more  than  evei\ 
haste  and  hurry  are  altogether  inexcusable.  The  student,  an  operatoi  . 
should  learn  to  be  rapid ;  but  rapid,  because  skilful ;  and  rapid  on]  \ 
when  safe.  And,  in  some  procedures,  he  will  not  fail  to  learn  thai 
attempted  rapidity  must  ever  prove  injurious — an  indication  not  of  sldU 
but  of  folly. 

Perhaps  a  more  common,  and  still  more  serious  error  is — the  imagin-  • 
ing  that  operations  constitute  the  greater  and  more  important  part  off 
Practical  Surgery.    The  student  is  very  apt  to  be  led  away  by  the  more  - 
garish  and  imposing  parts  of  his  profession,  to  the  neglect  of  that  Avhich; 
is  in  truth  by  much  the  more  valuable  ;  and  he  may  also  forget  that,  ini 
after  life,  he  will  be  only  occasionally  called  upon  to  perform  the  greater 
operations,  while  daily  he  must  exert  his  general  knowledge  and  skill,  as 
well  as  his  minor  handicraft,  to  avert  the  necessity  for  the  knife's  employ- 
ment.   In  the  case  of  a  diseased  joint,  for  example,  he  is  not  at  once  to 
contemplate  amputation  or  resection.    Such  procedure  is  the  ultimatum,, 
not  the  initiative,  of  his  art.    Local  depletion,  rest,  coimter-irritation 
duly  timed  and  conducted,  pressure,  splints,  attention  to  the  general 
health,  these — to  some  apparently  a  simpler,  but  in  truth  a  far  higher; 
adaptation  of  knowledge — conspire,  and  often  with  success,  not  to  muti-i 
late  the  frame  and  endanger  hfe,  but  to  save  both  life  and  limb,  at  little 
or  no  cost  of  either  pain  or  danger.    Again,  in  the  torturing  complaint 
of  stone  in  the  bladder,  it  is  doubtless  a  great  matter  to  be  able,  by  £ 
speedy  operation — severe,  and  perilous  to  Hfe  though  it  be — to  free  the 
patient  from  his  misery.    And  the  accomplished  surgeon  must  be  at  al 
times  competent  to  undertake  fearlessly  this  hazardous  work.    But  it  u 
surely  a  higher  exercise  of  a  better  skill,  and  both  the  means  and  th 
result  win  prove  infinitely  more  creditable  and  satisfactory,  if,  by  th 
internal  use  of  simple  remedies,  and  suitable  attention  to  hygiene,  th' 
disease  shall  be  in  its  very  origin  frustrated,  pain  and  danger  dispelle 
and  health  and  comfort  restored — all  without  the  infliction  of  a  scrat 
or  the  loss  of  one  drop  of  blood.    In  the  case  of  injury,  too,  the  p 
mount  importance  of  general  treatment  wiU  be  found  equally  to  obta" 
The  surgeon  is  ready,  at  a  moment's  warning,  to  amputate  skilfully 
crushed  limb,  which  has  obviously  no  chance  of  retaining  its  vitality,  a- 
which,  if  not  speedily  removed,  must  inevitably  peril  the  whole  frame 
existence;  and  when,  by  such  severe  operation,  he  succeeds  in  avert'- 
the  greater  calamity,  he  has  most  just  ground  for  self-gratulation,  : 
may  truly  say  that  a  good  thing  has  been  done  by  his  art  for  sufler" 
humanity.    But  when,  in  the  case  of  an  injury  a  shade  less  severe,  the 
is  a  doubt  whether  or  not  the  limb  may  be  enabled  to  resist  the  thre? 
ened  gangrene  ;  when  he  hesitates  not  to  give  to  his  patient  the  bene 
of  that  doubt ;  when,  by  great  patience,  care,  and  skill,  he  arranges  t^- 
mangled  fragments  in  their  proper  place,  retains  them  so  by  suitab 
apparatus,  affording  due  support,  and  yet  permitting  no  undue  pressun 
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regulating  the  play  of  the  general  circulation,  controlling  the  efforts  of 
the  vis  vitce — in  short,  averting  both  local  and  general  disaster,  and 
bringing  the  healthful  work  of  repair  to  complete,  though  it  may  be 
slowly,  its  valued  process  of  cure  ;  and  when  ultimately  a  thorough  and 
permanent  success  croAvns  such  patient  and  anxious  labours — surely  the 
cause  for  self-gratulation  is  increased  a  hundred-fold ;  the  surgeon  may 
well  say  that  a  far  better  thing  has  been  done  by  his  art ;  and  the 
discerning  pubHc  should  not  fail  to  award  a  higher  and  truer  meed  of 
praise. 

The  advance  of  surgery  will  ever  be  found  characterised  by  a  corre- 
sponding decrease  of  its  operations,  both  in  amount  and  in  severity.  The 
true  object  of  our  mission  is  not  to  cut,  but  to  cure. 


CHAPTER  XXX. 


INJUEIES  OF  THE  SCALP. 


Bruise  of  the  Scalp. 

The  scalp  is  especially  liable  to  severity  of  contusion.  It  is  a  part  mucli 
exposed  to  external  injury;  it  is  stretched  over  dense  resisting  bone ;  it  is  ■ 
possessed  of  very  considerable  vasculaiity ;  and  its  arterial  branches,  being; 
neither  inactive  nor  minute,  are  apt  to  jDart  with  blood  freely  when  torn.  .1 
Hence,  when  external  violence  is  applied,  the  higher  results  of  contusion  J 
are  very  apt  to  follow.    The  integument  may  give  way ;  causing  a  con-  ■ 
tused  wound,  of  greater  or  less  extent,  whose  margins  will  slough  andll 
separate,  and  which  will  not  heal  without  considerable  suppuration,  andl 
a  corresponding  amount  of  attendant  inflammatory  change.    Or  the  skin,  I 
at  first  unbroken,  may  slough  to  a  greater  or  less  extent ;  either  imme- 
diately, from  the  direct  effect  of  violent  contusion ;  or  secondarily,  by.j 
the  inflammatory  process  induced  in  a  part  whose  vitality  had  beenij 
only  lowered  by  the  bruise,  not  annihilated.    Or,  the  integuments  re- 
maining entire,  blood  is  copiously  extra vasated  from  ruptured  vessels  jj 
breaking  up  the  areolar  tissue,  and  producing  a  large  fluctuating  tumoi 
—  sometimes  forming  rapidly,  with  tension  of  the  skin,  and  much  paii 
in  the  part.    Or,  subsequently  to  sanguineous  infiltration,  the  inflamma^] 
tory  process  may  be  lighted  up  in  the  implicated  texture ;  inducing  sup-t 
puration  of  an  unfavorable  kind,  with  a  considerable  amount  of  consti-ij 
tutional  disturbance,  and  with  a  risk  of  the  latter  being  unfavourabM 
affected  by  the  suppuration  assuming  the  asthenic,  diffuse,  and  infil-lj 
tratmg  character.    The  danger  of  such  occurrences  must  be  remembered^ 
in  the  prognosis. 

But  the  ordinary  result  of  bruise,  in  this  locality,  is  the  formation  o::^ 
a  bloody  tumour ;  blood  escaping  more  or  less  freely  from  torn  vessels 
and  accumulating  in  the  part ;  while  room  is  made  for  its  receptioi 
partly  by  disruption  of  texture,  partly  by  that  which  remains  entird 
being  pushed  aside  and  condensed.    As  already  stated,  the  integumenaj 
is  tense  or  not,  accordmg  to  the  rapidity  and  amount  of  extravasatioi 
At  first,  the  indications  by  touch  are  uniform  throughout  the  wholJ 
swelling,  all  the  blood  being  as  yet  fluid ;  and  uniform  fluctuation  i| 
more  or  less  distinct,  with  elasticity.    Soon,  however,  the  blood  in  paaJ 
assumes  the  solid  form ;  and  then  the  characters  of  the  tumour  changd 
At  the  circumference,  there  is  a  hard,  resisting  ring,  more  or  less  elevateeJ 
composed  of  coagulum.    In  the  centre,  the  part  is  soft,  yielding,  fluctuiT 
ating ;  the  extravasation  there  remaining  fluid,  consisting  chiefly  c| 
serum,  and  situated  immediately  beneath  the  integument.    The  cldj 
occupies  the  margins.    At  this  period,  care  is  required  in  examinatiouJ 
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lest  a  false  diagnosis  be  arrived  at.  The  finger,  placed  firmly  on  the 
centre,  readily  displaces  the  serous  fluid,  and  may  seem  to  penetrate  to 
some  depth ;  while  similar  pressure,  made  at  the  margins,  meets  with 
liard,  unyielding  resistance— and  that  at  a  considerably  higher  level  than 
luid  just  been  passed  by  the  finger  in  pursuit  of  the  retreating  serum. 
The  careless  observer  of  such  things  is  apt  to  imagine  them  undoubted 
indications  of  fracture,  mth  depression,  having  occurred  in  the  cranium ; 
supposing  the  hard  ring  to  be  the  bone  in  its  normal  position,  with  an 
abrupt  broken  margin,  beneath  which  a  detached  portion  has  been  driven 
down.  Attention  to  three  or  four  circumstances,  however,  will  suffice  to 
undeceive.  The  symptoms  of  depressed  cranium  do  not  exist.  Press 
firmly  on  the  soft  and^'  yielding  centre  ;  the  subjacent  bone  will  be 
reached,  occupying  its  normal  level.  The  hard  rim  of  the  swelling  will 
l)e  found  on  a  higher  level  than  the  general  calvarium ;  and,  besides,  by 
a  Httle  firmness  of  manipulation,  if  such  be  deemed  necessary,  the  clot 
can  be  displaced  somewhat,  leaving  firm  bone  beneath.  Wliile  in  frac- 
ture with  depression,  the  firmer  we  press  upon  the  hard  rim  the  more 
distinct  will  the  outline  of  the  fractured  margin  become. 

The  treatment  of  such  a  bruise  is  conducted  on  the  principles  gener- 
ally appHcable  to  this  description  of  injury.  In  certain  situations — as 
directly  over  known  branches  of  the  temporal  or  occipital  arteries — 
swelling  may  be  in  a  great  measure  prevented  by  moderate  pressure  being 
steachly  maintained  on  the  cardiac  aspect  of  the  implicated  vessel ;  and 
this  incUcation  may  be  further  fulfilled,  by  continuous  application  of 
cold  to  the  part,  and  its  immediate  vicinity.  "When  extravasation  has 
taken  place  in  quantity,  and  both  tension  and  arterial  pulsation  are  pre- 
sent, there  is  no  necessity  at  this  early  period  for  any  interference  in  the 
way  of  opening  the  sac  or  ligaturing  the  vessels.  As  formerly  stated, 
such  meddhng  would  certainly  be  followed  by  suppuration.  By  the 
continued  use  of  cold  and  pressure,  the  progress  of  the  extravasation  will 
-peedily  be  checked  ;  and  if  inflammatory  access  is  prevented,  absorption 
will  by  degrees  remove  every  trace  of  the  swelling.  The  fluid  portion 
of  the  extravasation  is  taken  up  first ;  the  coagulum  follows,  more 
tardily. 

But  if  an  acute  inflammatory  process  shall  have  occurred,  and  suppu-' 
ration  formed,  free  and  direct  incision  must  not  be  withheld.  By  no 
other  means  can  diff"use  suppuration  be  prevented,  and  constitutional  dis- 
order checked.  At  once  lay  the  part  freely  open  ;  turn  out  the  coagulum, 
and  permit  all  fluids  to  escape.  Shoidd  bleeding  occur,  then  compres- 
sion must  be  employed  to  check  it ;  or  if  the  injured  vessels  admit  of 
I'emg  readily  seized,  ligatures  may  be  employed  to  secure  the  bleeding 
orifices.  An  unhealthy  abscess  remains  for  a  time,  but  duly  changes, 
contracts,  and  heals  ;  and  the  knife  is  not  again  required.  But,  delay 
incision  ;  and  then  the  knife  is  called  for,  not  merely  in  the  bruised  part, 
Imt  in  the  parts  adjacent,  where  the  matter  is  buiTOwing  beneath  the 
•  xpansion  of  the  occipito-frontahs,  giving  rise  to  symptoms  both  local 
•ind  constitutional,  closely  allied  to  those  of  phlegmonous  erysipelas,  and 
uemanding  a  like  activity  in  local  treatment. 

Constitutional  management  is  not  to  be  neglected.  It  is  obviously 
^>  groat  miportance  to  avert,  or  at  least  to  moderate,  the  accession  of  an 
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inflammatory  process  in  tlie  injured  part.  On  this  ground  alone,  rest 
and  quietude,  antiphlogistic  regimen,  and  perhaps  depletion,  are  expe- 
dient. But  the  necessity  for  recourse  to  such  precautions  becomes  still 
more  apparent,  when  it  is  remembered  tliat  tlie  brain,  in  all  cases  of 
severe  bruise  of  the  scalp,  must  have  suffered  more  or  less  by  concussion, 
and  has  to  be  protected  from  the  consequences. 

When  all  risk  of  inflammatory  accession  has  passed,  and  swelliiv 
has  not  yet  disappeared,  absorption  may  be  hastened  by  discutient 
measures.  The  part  may  be  kept  wet  with  a  solution  of  the  muriate  of 
ammonia,  or  with  a  weak  dilution  in  water  of  the  tincture  of  arnica ; 
afterwards  friction  may  be  used,  and,  if  need  be,  blistering  with  pressure. 
But  in  some  cases,  after  montlis  and  even  years,  a  hard  swelling  remains 
occupying  the  site  of  the  original  injury,  and  is  apparently  due  to 
thickening  of  the  pericranium. 

Bloody  tumom-s,  of  the  foregoing  nature,  not  unfrequently  form  on 
the  presenting  parts  of  the  heads  of  children,  newly  born;  especially  if  ■ 
the  labour  have  been  tedious,  or  the  pains  very  violent.  This  affection  i 
is  designated  by  obstetricians  Cephalhcematoma ;  while  simple  bloody 
infiltration  of  the  presenting  part  of  the  scalp  is  termed  the  caput  succe-  ■ 
daneum.  In  the  commonest  form  of  Cephalhasmatoma,  the  subpericraniaV, 
the  tumour  becomes  surrounded  at  the  base  by  an  osseous  ring,  and  the  3 
pericranium,  too,  is  sometimes  the  seat  of  osseous  formation,  so  as  to  be.' 
felt  crackling  over  the  contained  blood.  TMs  blood  disappearing,  thej 
ossified  pericranium  approaches  the  bone,  and  unites  with  its  rough  and! 
bare  surface,  causing  slight  thickening  of  the  bone  at  that  part.  The? 
possibility  of  such  morbid  changes  must  be  borne  in  mind,  in  making 
medico-legal  examinations  of  bodies  of  children  which,  from  their  size, 
have  probably  been  still-born,  and  which,  before  examination,  hav 
undergone  partial  or  complete  mummification — lest  the  bloody  crust  0 
the  cranium  should  lead  to  the  supposition  that  violence  had  bee' 
inflicted. 

Wounds  of  the  Scalp. 

Simple  incised  wounds  of  the  scalp  are  apt  to  prove  troublesome  b 
bleeding.    The  arterial  point  or  points  may  be  exposed,  and  secured  b 
ligature.    But  this  is  one  of  the  situations  in  which  pressure  by  mean 
of  iDads  of  lint,  retained  in  situ  over  the  bleeding  point,  by  means  of  a 
few  turns  of  a  bandage,  may  advantageously  be  substituted  for  the  use  0' 
the  ligature.    The  firm  surface  of  the  cranium  against  which  the  pressui 
is  effected,  the  difficulty,  nay,  oftimes  the  impossibility,  of  securing  th 
vessels  by  ligature,  the  approximation  of  the  edges  of  the  woimd  whic 
the  judicious  application  of  pads  of  lint  usually  enables  us  to  effect,  thn 
preventing  the  necessity  for  sutures,  will  explain  satisfactorily  thi 
preference  of  pressure.    When  the  bleeding,  however,  has  spontaneous!: 
ceased,  and  the  wound  gapes,  or  in  any  circiimstances  where  stitch 
seem  desirable,  experience  shews  that  the  use  of  silver  wire  as  a  sut' 
is  free  from  the  objection  formerly  urged  against  their  use  in  the  dens 
textures  of  the  scalp,  as  liable  to  prove  the  exciting  cause  of  cry^* 
pelas.     The  subsequent  management  is  such  as  is  ordinarily  adopte 
for  securing  adhesion.    One  simple  pi-ecaution  should  never  be  omittet. 
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the  commencement  of  the  treatment ;  namely,  the  shaving  of  the 
alp,  not  only  at  the  woimded  part,  but  to  some  distance  around.  The 
ossings  which  may  afterwards  be  required,  should  union  by  the  first 
tention  not  occur,  are  then  more  readily  and  securely  applied ;  the 
irt  is  more  certainly  kept  free  from  irritation  ;  coobiess  and  cleanliness 
;u-e  more  easily  maintained ;  and  inspection  of  the  wound's  progress  is 
ore  complete. 

In  contused  and  lacerated  woicnds,  there  is  superadded  to  the  mere 
?i)lution  of  continuity  the  same  risk  of  unfavourable  inflammatory  change 
;is  in  bruise  ;  and  tliis  is,  accordingly,  to  be  guarded  against.  Very  often, 
tlie  woimd  is  extensive,  and  irregular  in  form  ;  a  portion  of  the  scalp  is 
(lotached  from  the  subjacent  bone,  and  hangs  over,  an  unseemly  flap. 
\\'e  have  even  seen  the  scalp  torn  into  ragged  fragments,  rather  resem- 


Fig.  229. 


Fig.  230. 


bling  ribbons  than  flaps,  and  exposing  a  bleeding  and  begrimed  pericra- 
oimn.  On  the  other  hand,  it  is  not  uncommon  to  see  wounds  of  the  scalp 
nflicted  by  such  a  blunt  object  as  a  bludgeon  or  poker,  or  the  toe  of  a 
wot,  or  the  handle  of  a  draw-well,  lift,  or  crane,  present  all  the  appear- 
mces  of  a  cleanly  incised  wound,  and  sometimes  heal  as  readily.  For- 

Jig.  229.  The  Coime-chef ;  a  handkerchief  so  arranged  as  to  cover  the  head,  with  a 

new  to  retain  di-essing.    The  handkerchief  having  been  folded  into  a  triangular 

ihape,  the  centre  of  the  base  is  placed  on  the  centre  of  the  forehead,  the  body  of  the 

mdkerchief  covering  the  head,  and  the  apex  or  corner  hanging  down  the  neck. 

I  he  two  long  ends,  previously  lying  on  the  cheeks,  are  crossed  beneath  the  occiput, 

jOTCTing  "the  apex  or  corner,"  and  are  brought  forward  and  tied  on  the  forehead! 

ine  handkerchief  is  then  smoothed  by  puUing  the  "apex  or  corner,"  which  is 

^ed  over  the  crossed  "  ends,"  and  secured.— ^/i!cr  Lonsdale.  Lancet,  No  1417 
>•  470.  ' 

^Fig.  230.  A  double-headed  roUer,  applied  so  as  to  cover  the  head  ;  making  equable 
^M^e  on  every  point.    The  centre  of  the  roller  is  placed  low  down  on  the  forehead, 
a  ttte  two  heads  are  carried  back  and  made  to  cross  low  down  beneath  the  occiput 
ound  t„  i'"  ^^^^^  the  other  is  carried  horizontally 

>aclt  to     ^    '  ;  ^"^^  this,  turned  up  over  the  horizontal  one,  is  carried 

he  hZTl'  ''""^   '  oveHapping  the  former  vertical  band.    At  the  occiput, 

heotW  .Tf  "^''"'^  ""■S"*'"  '^'"'""S  liands),  and  a  third  turn  is  made  on 
bd  thi,  ;       .  '^^^^^  ^  ^'^'^^  horizontal  round  secures  it  as  before. 

8  is  contmued  until  the  whole  head  has  been  uniformly  invested.-^/icr 
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merly,  it  was  the  custom  to  cut  away  any  pendulous  portion ;  it  hc\: 
cousidored  incapable  of  re-attachment.    'Now,  it  is  invariably  preserved 
and  both  surfaces  having  been  carefully  cleansed,  the  flap,  shaved,  <> 
with  the  hair  closely  clipped  off,  is  replaced;  plasters,  compresses,  i 
sutures,  as  may  seem  most  suitable,  being  employed  to  retain  it  in  sit'i 
It  seldom  sloughs,  even  in  part.    Equally  seldom,  however,  will  it  unit 
at  once  by  adhesion.    It  suppurates,  granulates,  and  becomes  slowly,  y 
firmly  and  satisfactorily,  rejoined  to  the  subjacent  parts.    When  a  c(;; 
gested  and  flabby  state  of  the  flap  occurs,  as  often  happens,  during  tl, 
siippuration,  support  by  carefully  applied  bandaging  is  highly  expedieu 
Cases  have  frequently  been  seen  in  which  large  portions  of  the  scalp  hii\ 
been  removed ;  and,  in  one  case  of  which  we  are  cognizant,  avulsion 
the  entire  hairy  scalp  and  neighbouring  integument  occurred.  811 
cases  afford  good  opportunity  for  observing  the  comparative  part  play 
by  contraction  and  reparative  granulation  in  the  formation  of  a  cicatri 
as  the  fixed  osseous  surface  beneath,  and  the  displacement  of  the  in 
gument  in  the  ears  and  eyelids,  afford  definite  indications  of  the  chan.i 
effected. 

Por  retaining  dressings,  and  affording  gentle  support  to  the  seal}) 
common  handkerchief  may  be  applied,  as  in  Fig.  229. 

But  when  direct,  accurate,  and  considerable  pressure  is  required,  t 
double-headed  roller  is  preferable,  as  in  Fig.  230. 

For  retaining  dressings,  on  any  particular  part  of  the  head,  the  foi 
tailed  bandage  is  often  very  useful,  as  in  Fig.  231. 

But  in  ordinary  circumstances  a  common  net,  such  as  forms  a  p; 
of  the  female  head -gear  presently  in  fashion,  will  be  found  admiral 
adapted  for  retaining  any  dressing  in  its  place  ;  while  it  avoids  the  he 
ing  of  the  head,  which  the  more  formal  dressings  certainly  tend  to  produ 
IsTot  unfrequently,  the  bone  is  rudely  denuded  of  all  its  soft  invc 

ments ;  as  in  heavy  falls,  when  the  head  cor 
violently  in  contact  with  stone.    The  peric 
nium  is  rubbed  off,  and  the  bone  is  not  0: 
wholly  exposed,  but  roughened  in  its  0 
texture.    In  such  cases,  we  are  not  to  reft 
from  re-adjusting  the  soft  parts,  in  the  he 
that  exfoliation  must  necessarily  ensue,  ; 
that  an  open  condition  of  the  wound  is  coi 
quently  to  be  desired.    Many  bones  thus 
cumstanced  recover  entirely.     They  may, 
a  considerable  time,  become  white  and  dry 
their  mere  surface,  as  if  undergoing  near 
there;  yet  it  is  by  no  means  unusual — w 
such  necrosis  is  not  favoured  by  the  treatn 
employed — to  find  this  diy  bone  revive,  becoming  vascular,  brown,  ■ 
exhalent,  as  before,  and  in  due  time  contributing  its  quota  to  the  gen 

Fig.  231.  The  four-tailed  bandage  ;  of  use  in  retaining  dressings  on  any  partic  : 
part  of  the  head.  A  piece  of  cloth  split  at  either  end  :  the  central  unsplit  po;  : 
placed  on  the  dressing.  The  two  posterior  ends  secured  below  the  chin  ;  tlie  tw(  > 
terior  ends,  overlapping  these,  cross  at  the  occiput,  and  are  also  secured  belov  | 
chin.  —A  fter  Lonsdale. 
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rocess  of  reparation.  Should  the  inflammatory  process  supervene,  and 
advance  to  suppuration,  either  in  the  limited  or  in  the  diffuse  form,  early 
incision  is  demanded  ;  in  the  one  case,  to  evacuate  pus,  and  prevent  accu- 
mulation ;  in  the  other,  to  hmit  its  formation  and  prevent  infiltration. 
When  the  areolar  tissue  beneath  the  occipito  frontalis'  expansion  is  im- 
plicated in  the  latter  event,  incision  is  required  to  he  especially  early 
and  free ;  not  only  to  avert  destruction  to  texture,  but  also  to  prevent, 
or  moderate,  implication  of  the  all-important  cranial  contents.  These, 
indeed,  must  be  duly  regarded,  throughout  the  whole  period  of  treat- 
ment, as  in  simple  contusion. 

Punctured  wounds  of  the  scalp,  usually  oblique  and  penetrating,  are 
hvays  important ;  being  very  apt  to  be  followed  by  severe  inflammatory 
lischief ;  and  at  an  early  period,  and  on  this  account,  demanding  inci- 
I  in.    In  such  cases  the  matter  collects  and  tends  to  extend  its  limits  in 
dependent  direction — its  presence  usually  indicated  by  a  tumid  state 
of  the  integument,  suffused  with  a  reddish  blush  ;  and  a  probe  intro- 
need  through  the  wound  will  always  find  its  way  to  the  part  so  affected. 
Here  it  is,  then,  that  a  counter-opening  should  be  made. 

As  a  general  rule,  it  may  be  stated  that  the  inflammatory  process 
ill  the  scalp  must  always  be  treated  with  great  activity.  First,  because 
the  textures  are  unfavourable  for  safe  advancement  of  the  process  ;  they 
are  vascular,  tense,  unyielding,  fibrous ;  the  affection  is  apt  to  be  acute  j 
the  inflammatory  product  is  copious  and  rapidly  formed  ;  the  accommo- 
tlation  afforded  by  the  textures  is  insufficient ;  tension  ensues,  and,  as 
usual,  aggravation  follows  thereon ;  suppuration  is  speedy,  and  apt  to 
lie  diffuse ;  and  the  pus  tends  to  burrow  rapidly,  and  in  all  respects 
ilestructively,  beneath  the  fibrous  structures.  Secondly,  the  part  affected 
is  in  close  and  dangerous  proximity  to  the  cranial  contents  ;  and  these 
are  apt  to  be  involved  in  a  secondary,  but  not  less  important  disease. 


Wounds  of  the  Temporal  Artery. 

Arteriotomy. — Under  rare  circumstances  it  is  deemed  advisable  to 
abstract  blood,  with  a  remedial  object  in  view, 
trom  an  artery.    The  temporal  artery  is  the 

nly  one  so  situated  as  to  render  it  suitable 
I'jr  this  operation ;  and,  although  the  main 
tnmk  may  readily  enough  be  opened,  the 
anterior  branch  is  usually  selected.  Being 

'lite  subcutaneous,  it  is  of  easy  access;  and, 

';mg  also  placed  immediately  over  resisting 
'"^ne,  it  is  favourably  situated  for  hemostatic 
["Imposes,  A  suitable  part  of  the  vessel 
havmg  been  fixed  upon  (and  where  it  just 
''«gins  to  be  covered  by  the  hairy  scalp  is 

■iually  most  convenient),  it  is  steadied  by 
'  "e  fingers  of  the  left  hand,  while  a  lancet, 
'^noved  by  those  of  the  right,  is  made  to  perforate,  but  not  to  divide, 

"e  arterial  tube,  in  an  obliquely  transverse  direction.    The  entrance 
Fig.  232.  Compress  applied  to  the  temporal  artery,  after  arteriotomy. 


Fig.  232. 
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and  exit  of  the  lancet  are  managed  so  as  to  make  the  wound  of  the  inl,- 
gument  considerahly  larger  than  that  in  the  arterial  coats ;  in  order  tli;i( 
there  may  be  no  obstruction  to  the  free  escape  of  blood.    A  section  o 
the  wound,  in  fact,  should  resemble  that  of  a  cone ;  the  truncated  ape: 
corresponding  to  the  aperture  in  the  vessel,  the  base  to  that  in  the  in 
tegument.    Some  surgeons  recommend  that  a  preUminary  incision  u 
the  integuments  should  be  made,  and  that  the  vessel  sliould  be  opem- 
by  a  second  movement  of  the  lancet ;  but  if  the  manoeuvre  is  dex' 
rously  executed  there  is  no  necessity  for  any  such  refinement.    Win  , 
a  sufficiency  of  blood  has  flowed,  it  is  well  to  reintroduce  the  lane* ; 
and  to  move  its  point  so  as  to  effect  complete  section,  of  the  vessel ;  i 
order  that  contraction  and  retraction  of  each  orifice  may  take  place,  an 
natural  hemostatics  may  so  be  favoured.    A  graduated  compress  is  th- 
accurately  applied  over  the  wound,  and  retained  by  a  bandage.  Tli 
dressing  should  not  be  disturbed  for  several  days,  unless,  indeed,  symj 
toms  of  the  inflammatory  process  make  their  appearance,  indicating  tli, 
suppiiration  has  occurred. 

If  blood  do  not  escape  readily  enough,  a  cupping  glass  should  ] 
applied ;  care  being  taken  to  raise  the  rim  gently  over  the  artery  on  i 
cardiac  aspect,  otherwise  the  pressure  must  inevitably  arrest  the  flo\ 
And  this  is  the  only  mode  of  cupping  which  can  be  considered  warran 
able  in  this  situation.  Use  of  the  ordinary  bcarificator  here  leaves 
very  unseemly  scar,  especially  in  the  female.  The  lancet's  puncture 
arteriotomy  is,  on  the  contrary,  sh'ght,  and  its  scar  scarcely  appreciabli 
and,  at  the  same  time,  it  is  to  be  remembered,  that  from  this  one  pun 
ture  blood  will  flow  much  more  freely,  than  from  all  the  twelve  incisio 
of  the  ordinary  instrument,  if  only  skin-deep. 

In  accidental  wounds  of  the  trunk  of  the  temporal  artery,  deligatii 
is  generally  preferable  to  pressure  ;  and  here  both  the  distal  and  t 
proximal  extremity  should  be  tied,  otherwise  recurrence  of  hemorrha 
is  almost  certain.  In  the  case  of  a  mere  branch,  it  may  be  sufiicie 
to  tie  the  cardiac  orifice — should  this  even  seem  necessary ;  pressi 
being,  as  we  have  already  said,  preferable  under  most  circumstances. 

Unpleasant  consequences  sometimes  follow  wounds  of  the  tempo 
artery,  whether  accidental  or  intended  ;  but  except  in  cases  where  the  mt 
trunk  of  this  vessel  has  been  opened,  these  are  of  quite  exceptional  < 
currence.    False  aneurism  may  form.    This,  usually,  has  attained 
but  a  small  size,  ere  the  patient's  attention  is  arrested  by  it,  and  \ 
surgeon's  aid  sought.    In  the  majority  of  cases,  it  is  sufficient  to  put 
force  the  ordinary  treatment  for  recent  false  aneurism  ;  to  cut  throu 
the  tumour,  turn  out  the  clot,  and  secure  the  vessel  by  ligature  abc 
and  below  the  wounded  point.    In  those  cases  to  which  such  procoil 
may  seem  inapplicable,  removal  of  the  small  swelling,  by  two  ellipti 
incisions,  may  be  had  recourse  to  ;  securing  each  of  the  bleedmg  pi  'i 
in  the  ordinary  way,  and  bringing  the  wound  together  for  adhesion. 

On  removing  the  compress,  after  arteriotomy,  the  wound  ma}' 
found  to  have  degenerated  into  an  ulcer.    The  ulcemtion  spreads, 
vessel  is  reopened,  hemorrhage  recurs  ;  and,  by  repetition,  the  Iops 
blood  becomes  hazardous.     Pressure,  reapplied,  may  temporarily  an 
the  flow;  but  necessarily  favours  the  advance  of  ulceration,  and 


WOUNDS  OF  THE  TEMPORAL  ARTERY. 


597 


]-enders  return  of  the  bleeding  certain,  on  removal  or  change  of  the 
dressing.    It  is  better  to  abstain  from  pressure  ;  and  to  tie  the  artery 
on  each  aspect  of  the  sore  ;  either  by  regular  dissection  in  the  line  of  the 
vessel ;  or,  when  swelling  and  condensation  of  texture  render  that  diffi- 
cult, by  transverse  wounds — securing  the  bleeding  points  by  forceps  in 
the  orthnary  way.    Sometimes,  however,  this  would  be  impossible  with- 
ut  an  extended  dissection ;  in  such  circumstances  a  curved  needle 
V  aiTving  a  wire  suture  may  be  passed  under  the  vessel  above  and  below 
the  bleeding  point,  and  upon  tying  the  wire  the  hemorrhage  will  be 
found  to  be  satisfactorily  commanded.     Or,  more  simply,  a  straight 
needle  and  twisted  sutiu'e  may  be  employed.    Or,  again,  if  the  ulcer  be 
minute,  excision  of  the  changed  part  may  be  effected,  as  for  false  aneurism. 
Fortunately,  however,  such  occurrences  are  rare,  since  the  operation  of 
ai'teriotomy  has  been  restricted  to  the  branches  instead  of  the  trunk  of 
the  temporal  artery. 


CHAPTER  XXXI. 


II^JUEIES  OF  THE  CRANIUM;  AND  THEIR 
CONSEQUENCES. 

By  external  violence  the  cranium  may  be  shaken,  fissured,  or  fractur 
■with  comminution.  In  any  case,  more  or  less  injury  is  at  the  same  t' 
sustained  by  the  cranial  contents.  The  brain  and  its  investing  mem- 
branes may  be  bruised  or  torn,  and  blood  may  become  extravasated  TL 
inflammatory  process  may  be  kindled ;  perilling  life  by  the  accumul 
tion  of  serous  or  fibrinous  product,  by  suppuration,  or  by  clironic  chan 
of  structure.  Or  the  brain  may  be  merely  shaken,  and  temporaril; 
impaired  in  its  function. 


Concussion  of  the  Brain. 

In  strict  acceptation,  this  term  denotes  a  mere  shaking  or  succussio 
of  the  organ  ;  often  without  any  appreciable  lesion  of  structure  ;  but  i 
severe  cases  always  accompanied  with  more  or  less  bruising,  rupture,  ( 
laceration  of  the  brain  and  its  membranes,  with  consequent  escape 
blood — occurring  either  at  the  time  of  the  accident,  or  afterwards  wh 
reaction  sets  in.    Eunction  is  impaired,  often  most  seriously ;  usually 
is  after  a  time  restored,  more  or  less  completely ;  yet  not  without  mu 
risk  of  an  inflammatory  process  intervening,  in  either  the  brain 
membranes,  to  modify,  protract,  or  prevent  the  fortunate  issue, 
symptoms  of  concussion  vary  with  the  degree  of  injury  which  has  b 
inflicted.    Where  no  bruising,  rupture,  or  laceration  of  the  brain's  s 
stance,  blood-vessels,  or  membranes  has  occurred,  the  symptoms 
slightly  developed,  and  pass  ofi'  in  a  few  minutes,  or  at  most  witliin  h 
an  hour ;  but  where  laceration  has  ensued,  the  symptoms  may  either  1 
for  hours,  and  terminate  in  a  partial  or  very  slow  restoration  to  heal 
or  death  may  ensue  very  speedily  after  the  accident,  and  without 
sign  of  recovery  having  manifested  itself 

The  force  may  be  applied  either  directly  or  indirectly  ;  the  crani 
may  be  the  part  struck ;  or  the  patient,  aHghting  on  his  feet,  nates, 
chin,  may  have  the  force  of  the  shock  conveyed  indirectly  to  the  h 
through  the  spinal  column  in  the  first  instances,  and  the  inferior  m; 
in  the  last,  so  as  to  act  upon  the  base  of  the  skull  with  quite  as 
force  as  though  it  had  been  directly  subjected  to  the  injury. 

The  symptoms  of  concussion  of  the  brain,  varying  in  intensity  acc 
ing  to  the  degree  of  injury,  and  in  their  nature  according  to  the  p 
aflPected,  and  the  period  wl^iich  has  intervened  since  its  infliction,  are  gc 
rally  as  follows  : — Sensation,  mental  power,  and  voluntary  motion 
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uore  or  less  disturlDed ;  and  a  depressing  effect  is  exerted  on  the  general 
.  ■dilation.  The  patient,  stunned,  and  more  or  less  insensible,  lies 
motionless,  pale,  and  cold.  Insensibility,  however,  after  a  time,  is  found 
not  to  be  complete  except  in  extreme  cases ;  by  loud  calling,  monosyl- 
labic acknoAvledgment  may  be  obtained ;  by  pinching  the  skin,  or  other- 
wise causing  pain,  some  evidence  is  usually  given  of  pain  being  felt,  and 
an  attempt  is  made  by  the  patient  to  move  the  part  from  the  supposed 
source  of  injury.  Power  of  motion  is  depressed  and  latent,  not  neces- 
sarily destroyed;  and  the  voluntary  muscles,  though  relaxed,  are  not 
necessarily  paralyzed.  Eespiration  is  feeble,  slow,  and  sighing.  The 
{uilse  is  rapid,  small,  and  fluttering  ;  and  especially  weak  at  the  extre- 
mities. The  pupils  are  usually  contracted,  and  insensible  to  light ;  but 
their  state  is  variable ;  sometimes  one  is  contracted,  while  the  other  is 
either  natural  or  dilated.  Squinting  is  not  uncommon.  Vomiting  is 
often  present,  and  serves  to  indicate  that  reaction  from  this  state  of  de- 
pression is  about  to  commence. 

The  patient  becomes  more  easily  aroused  ;  and  responds  more  dis- 
tinctly to  interrogation,  either  by  words  or  by  gesture.  Eespiration  be- 
comes more  full  and  composed.  The  pulse  is  less  frequent,  and  more 
distinct ;  but,  at  this  time,  the  circulation  is  peculiarly  irritable,  the  mere 
effort  of  change  of  posture  usually  inducing  marked  increase  in  the  fre- 
quency of  the  heart's  action — or  even  syncope.  Pain  now  is  more  felt 
hy  the  patient ;  and  is  referred  to  the  head.  Vomiting  may  continue. 
The  returning  mental  power  is  apt  to  prove  errant  and  deceptive. 

Not  unfrequently,  a  state  resembling  somnambulism  continues  for 
ome  hours  during  the  transition  to  recovery.  Motion,  sensation,  some 
of  the  special  senses,  and  much  of  mental  power,  seem  to  be  restored,  yet 
the  patient  remains  as  if  in  a  deep  sleep.  He  may  rise  to  evacuate  his 
I'ladder  or  bowels,  or  even  wash,  shave,  dress,  perambulate  ;  all  the 
while  unconscious,  or  at  least  afterwards  oblivious,  of  what  occurred 
(luring  this  period. 

But  reaction  seldom  stops  at  mere  restoration  of  the  normal  state  ; 
the  boundary  of  health  is  crossed,  in  an  opposite  direction.  Eeaction 
proves  excessive  ;  and  symptoms  are  evinced  of  an  inflammatory  process 
hegun  ia  the  injured  part — the  brain,  its  membranes,  or  both.  The 
imlse  becomes  full  and  hard  ;  the  skin  hot  and  dry ;  the  face  flushed  ; 
the  eyes  bloodshot ;  the  pupils  more  contracted  and  insensible  to  light. 
Tain,  as  if  a  cord  had  been  tightly  tied  round  the  temples,  is  complained 
of  in  the  head  ;  restlessness  is  more  and  more  marked ;  the  mind,  which 
may  have  in  great  measure  recovered,  again  loses  its  healthful  balance ; 
flelirium  supervenes,  accompanied  sometimes  with  excessive  restlessness, 
•  pasmodic  muscular  twitchings,  or  even  partial  paralysis  ;  and  so  the 
-jmptoms  advance.  Eesolution  may  occur.  Or  fluid  inflammatory 
jiroducts  accumulate ;  the  symptoms  of  compression  are  induced  ;  and 
the  issue  may  be  fatal. 

Practically,  the  symptoms  of  concussion  may  be  divided  into  three 
^^  ages.  1.  Depression  ;  marked  by  insensibility,  and  feeble  circulation, 
ihis  may  be  intense  and  enduring  ;  proving  fatal  and  that  speedily— the 
patient  quite  unconscious  throughout.  2.  Eeaction.  The  symptoms  of 
'4'ression  pass  off;  cii-culation  is  restored;  and  cerebral  function  re- 
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turns.    In  the  slighter  ex<amples  of  injury,  there  may  he  no  further  pro 
gi-ess  made  untowardly.    Eeaction  does  not  prove  excessive.    The  liead 
is  confused  and  giddy  for  a  day  or  two  ;  hut  the  pulse  remains  quiet ; 
and,  within  a  few  days  more,  all  has  passed  off  in  safety.    3,  Excessivf; 
reaction.    The  inflammatory  symptoms  set  in,  and  a  state  opposite  i<. 
that  of  depression  is  estahlished ;  all  is  excitement  and  perversion,  hot], 
in  the  general  circulation,  and  in  the  functions  of  the  hrain ;  and  life  i 
hrought  into  imminent  jeopardy,  hy  plu^enitis,  or  menengitis,  and  1- 
proportionate  inflammatory  fever.    Such  immediate  inflammatory  con.s^ 
quences  may  he  certainly  anticipated  in  all  cases  where  laceration  o 
the  hrain  substance  has  occurred. 

Treatment. — This  necessarily  varies  according  to  the  severity  of  tli 
injury,  and  the  intensity  of  its  results  ;  hut  more  especially  is  it  differei 
according  to  the  stage  and  progress  of  the  case.   A  man'stunned  hy  a  hlo 
or  fall,  and  labouring  under  concussion,  is  often  bled  on  the  instant — o 
an  attempt,  at  least,  is  made  to  bleed  him — by  the  rash  and  thoughtle- 
practitioner.    In  other  words,  a  fresh  and  powerful  agent  of  depression  i 
exerted  on  the  general  circulation,  when  such  depression  is  already  great 
and  has  probably  brought  life  to  the  very  verge  of  extinction.    K  bloc' 
flow  from  the  wound  in  venesection,  under  such  circumstances,  perhaps  lii 
is  lost ;  at  all  events,  the  direct  untoward  result  of  the  injury  is  aggravated 
and  the  case  is  rendered  both  more  urgent  and  more  protracted  than 
otherwise  would  have  been.    The  lancet  is  certainly  not  to  be  use( 
during  this  stage.    In  many  cases  we  should  be  httle  more  than  passi\ 
spectators.    The  depression  is  not  extreme,  nor  giving  indications  ( 
long  continuance ;  signs  of  reaction,  on  the  contrary,  are  slowly  man 
festing  themselves ;  and  we  await  the  natural  progress  of  events.  K( 
altogether  idle,  however.    Although  not  engaged  in  active  treatment, 
are  prepared  for  activity,  when  circumstances  shall  call  for  our  interfe 
ence.    The  patient  is  stripped  and  put  to  bed.    His  whole  body  is  car 
fully  examined.    He  cannot  tell  us  whether  or  not  other  parts  have  bee 
injured.    Besides  an  anxious  investigation  as  to  the  existence  or  not  > 
internal  injuries,  we  must  carefully  examine  each  joint  and  bone  ;  d 
tecting  fracture  or  dislocation,  and  having  it  immediately  rectified,  whi 
circumstances  are  all  so  peculiarly  favourable  for  the  required  manipul 
tions.    On  recovering  his  senses,  he  has  not  to  complain  of  a  painful  ai 
distorted  limb,  now  for  the  first  time  observed ;  but  finds  what  was  di 
torted  duly  replaced,  and  aheady  some  way  advanced  in  the  process 
repair.    The  head  is  carefully  shaved,  should  that  be  deemed  necessary 
and  is  placed  on  pillows,  considerably  elevated.    If  wound  of  the  sea 
exist,  hemorrhage,  if  need  be,  is  arrested ;  and  approximation  is  efiecti 
in  the  ordinary  way. 

Should  the  depression  prove  great  and  continued,  plainly  indicatu 
risk  to  life  by  syncope,  something  more  is  required  of  the  practitiom 
He  endeavours  gently  to  originate  reaction.    "Warmth  is  applied  to  t. 
surface  ;  and  friction  is  used  over  the  chest  and  abdomen.    If  tins 
not  sufficient  to  turn  the  course  of  the  symptoms,  a  stimulant  enema 
turpentine  is  given.    If  still  the  progress  be  downwards,  an  attempt 
made  to  convey  to  the  stomach  some  warm  tea,  or  soup,  or  Avme  ai  > 
water ;  and  stimulants  are  held  to  the  nostrils,  for  insufflation.  The 
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last  however,  are  always  to  be  warily  managed,  so  as  to  avoid  risk  of 
injury  by  their  too  fi'ee  application  to  a  patient  at  the  time  insensible 
if  pain  ;  and  the  giving  of  fluids  by  the  mouth,  too,  must  be  effected 
with  care,  lest  they  pass  into  the  air  passages,  and  produce  asphyxia.  So 
soon  as  reaction  has  begun,  we  cease  from  our  auxiliary  effort ;  and  again 
become  passive  onlookers ;  completion  of  the  second  stage  being  always 
safest  in  the  hands  of  Nature. 

If  stimulants  are  used  at  all  internally,  it  must  be  only  in  urgent  cir- 
,  amstances,  and  with  much  caution ;  begun  with  a  sparing  hand^  and 
i  opeated  warily.  And,  in  general,  we  are  well  content  to  do  nothing,  in 
this  way ;  knowing  that  moderate  depression  is  a  favourable  occurrence  ; 
;uid  that  premature  cessation  of  it,  especially  when  followed  by  abrupt 
and  marked  reaction,  is  apt  to  prove  most  injurious.  For,  at  first,  we 
can  never  be  certain  that  the  case  is  one  of  mere  disturbance  of  the 
functions  of  the  organ.  There  may  be  a  lesion,  by  laceration  of  the 
brain's  substance.  During  the  existence  of  the  fii^st  stage  of  concussion, 
the  case  remains — practically — one  of  mere  cerebral  disturbance  ;  circu- 
lation is  weak  in  the  torn  part,  as  elsewhere ;  extravasation  of  blood  does 
not  take  place  from  the  open  vessels  ;  valuable  opportunity  is  afforded 
for  their  closure  by  natiu-al  hemostatics  ;  and  when  at  last — it  may  be 
after  a  considerable  number  of  hours — the  natural  reaction  slowly  sets  in, 
and  circulation  is  proportionately  restored,  still  no  escape  of  blood  occurs ; 
and  the  symptoms  may  remain  without  further  complication  to  the  last. 
AYhereas,  had  the  period  of  depression  been  abridged,  and  reaction  ren- 
dered not  only  premature,  but  also  abrupt  and  active,  circulation  would 
have  been  restored  in  the  injured  part  ere  the  open  vessels  had  closed, 
blood  would  have  been  extravasated,  and  compression  of  the  brain  must 
have  ensued.  Or,  even  if  no  lesion  of  the  brain  have  occurred,  the  case 
being  in  all  respects  one  of  mere  succussion  of  the  cranial  contents,  still 
premature  and  excessive  reaction  is  most  hazardous ;  by  tending  not  only 
to  kindle  an  inflammatory  process  in  the  brain  or  its  membranes,  but 
also  to  render  it  aggravated  and  perhaps  uncontrollable  in  character. 

Thus,  then,  it  is  plain  that  two  great  errors  may  be  committed  in 
the  treatment  of  the  first  stage  of  concussion.  Blood  may  be  di-awn  pre- 
maturely ;  lowering  the  vital  powers  still  further  ;  unnecessarily,  un- 
towardly,  perhaps  fatally.  Or  stimuli  may  be  imprudently  employed  j 
too  soon,  and  too  freely ;  hurrying  on  reaction  ;  and  endangering  Hfe, 
either  by  compression  in  consequence  of  extravasation  of  blood,  or  by  an 
inflammatory  process  of  an  urgent  and  imtoward  character.  Let  both 
errors  be  studiously  avoided  ;  for  each  is  of  a  most  grave  nature. 
While  we  take  care  that  the  depression  does  not  proceed  too  far,  let  us 
beware  of  doing  anything  to  effect  either  a  premature  or  an  excessive 
reaction.  And  when  we  attempt  to  fulfil  the  former  indication,  let  us 
beware  both  of  inducing  asphyxia,  by  the  misconducting  of  ingesta  ;  and 
of  causing  troublesome  excoriation  and  subsequent  inflammatory  mischief 
in  susceptible  and  important  parts,  by  the  too  free  or  too  long  continued 
application  of  irritant  stimuli  to  them. 

In  the  second  stage,  while  reaction  is  in  progress,  we  have  either 
^'and  ready— to  favour,  or  to  repress— yet  very  often  find  it  prudent 
«  ahstam  from  active  interference ;  leaving  tlie  task,  almost  entirely, 
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in  the  more  skilful  and  competent  hands  of  Nature.  We  content  our 
selves  with  carefully  excluding  all  source  of  excitement,  either  to  tb( 
general  circulation,  or  to  the  brain's  function — more  especially  liglit  and 
noise  ;  and  cold  is  continuously  applied  to  the  shaven  scalp,  by  wetted 
cloths,  or  by  evaporating  lotions.  The  head  should  at  the  same  time  be 
kept  elevated.  Such  treatment  is  not  calculated  either  to  thwart  oi'  to 
prevent  the  normal  amount  and  form  of  reaction  ;  while,  at  tlie  6am( 
time,  it  leans  to  the  side  of  repression  sufficiently,  to  guard  against 
the  excess  of  reaction  which  not  improbably  is  speedily  to  threaten. 

It  may  happen  that  though  the  reactive  effort  is  well  begun,  it  ceases, 
flags,  and  retrogrades ;  a  period  of  depression  again  sets  in  ;  and  thi.-^ 
relapse  looks  more  formidable  than  did  the  first  effect  of  the  injury. 
Under  such  circumstances  we  are  no  longer  inactive  spectators  ;  but 
commence  a  cautious  system  of  stimulation,  as  formerly  explained.  If. 
on  the  other  hand — as  more  frequently  happens — reaction  threatens  t< 
prove  excessive,  we  interpose  our  repressing  agency.  We  empty  tin 
bowels  by  the  exhibition  of  an  aperient  enema ;  and  aid  this,  by  tho 
more  leisurely  working  of  an  internal  purge.  Seclusion  from  light  and 
noise,  elevation  of  the  head,  and  continuous  application  of  cold,  are  most 
carefully  maintained.  And  if  still  the  action  is  sthenic  and  in  excess, 
we  prepare  to  obtain  a  sedative  result  by  blood-letting. 

In  the  third  stage,  when  reaction  is  plainly  in  excess,  and  inflamma- 
tory symptoms  are  fast  developing  themselves,  the  treatment  is  decidedly 
and  actively  antiphlogistic.     Quietude  and  seclusion  are  more  strictly 
enforced  than  ever  ;  it  being  all-important  to  obtain  rest  of  the  orgar 
affected,  as  completely  as  circumstances  will  permit.    Blood  is  taken  fron^ 
both  the  system  and  the  part ;  by  venesection  or  arteriotomy,  and  by 
leeching.    And  such  depletion  is  repeated  as  oft  and  as  freely  as  circum- 
stances seem  to  demand.*    Purgatives  are  actively  administered  ;  and  i' 
is  well  to  remember  that  in  inflammatory  affections  of  the  cranial  con 
tents,  especially  powerful  doses  are  required.    Antimony,  or  aconite  mai 
be  given.    But  when  the  substance  of  the  brain  is  plainly  indicated  eu 
the  site  of  the  crescent  inflammatory  process,  we  do  not  hesitate  to  placi 
the  system  rapidly  under  the  influence  of  mercury ;  having  full  warran 
for  this  in  the  delicacy  of  structure  and  importance  of  function  which  ar 
involved.    Calomel  is  given  in  small  doses,  frequently  repeated ;  and 
usually,  it  is  neither  necessary  nor  expedient  to  combine  it  with  opiim] 
Not  necessary — for  there  is  a  sluggishness  of  action  in  the  intestina 
canal,  engendered  by  the  disease,  and  consequently  but  little  risk  of  tb 
mineral  proving  purgative;  and  not  expedient — lest  we  endanger  th 
production  of  narcotism,  and  consequent  determination  of  blood  to  th 
part  affected. 

Sometimes  delirium,  with  convulsive  movements,  continues  after  ful 
bleeding,  and  is  aggravated  by  its  further  repetition ;  the  pulse  an' 
other  characteristics  of  nervous  reaction  being  present.  Such  symptomf 
coming  on  soon  after  the  injury,  indicate  that  laceration  of  the  base  c 

*  It  is  rare,  however,  now-a-days,  to  meet  witli  a  case  of  injury  of  the  hea 
admitting  of  such  free  abstraction  of  blood  as  used  to  be  had  recourse  to  in  fomi( 
times,  where  day  after  day,  even  for  a  week  together,  venesection  to  the  full  extei 
was  practised  with  apparent  benefit. 
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the  brain  has  occm-red ;  and  in  such  circumstances,  Heeding,  employed 
merely  to  counteract  the  convulsive  movements,  will  be  found  unattended 
by  good  results.  In  advanced  cases,  again,  of  injury  of  the  head,  the 
occixrrence  of  convulsions  is  by  no  means  to  be  considered  as  sufficient 
\\-ari-ant  for  continuance  and  pushing  of  the  antiphlogistics — especially 
blood-letting ;  for,  often,  they  are  found  to  be  of  an  asthenic,  or  purely 
nervous  character ;  aggravated  by  antiphlogistics,  alleviated  and  checked 
by  amendment  of  diet  and  soothing  measures. 

The  brain  and  membranes,  having  recovered  from  the  inflammatory- 
process,  remain  long  weak,  and  require  still  a  watchful  and  patient  care. 
Light  and  noise  must  not  be  soon  or  abruptly  admitted.  Conversation, 
reading,  thought,  or  other  exercise  of  the  mental  powers,  must  be  dis- 
couraged. Even  the  functions  of  special  sense  should  be  held  in  com- 
parative abeyance.  The  head  is  shaved,  elevated,  and  kept  cooL  Food 
is  sparing  and  non-stimulant.    The  bowels  are  kept  freely  moving. 

If  resolution  do  not  occur,  symptoms  of  compression  of  the  brain 
supervene  on  those  of  concussion ;  coma  is  formed ;  and  the  case  becomes 
one  of  the  utmost  danger.  There  is  now  no  tolerance  of  active  anti- 
phlogistics. The  lancet  is  laid  aside.  Purging  is  cautiously  continued. 
And  the  main  rehance  is  placed  on  powerful  counter-irritation. 

Even  where  inflammatory  symptoms  have  not  been  urgent,  recovery 
from  concussion  is  often  tedious,  and  imperfect.  The  eye  remains  wild 
and  vacant  in  expression  ;  memory  is  impaired  ;  conversation  is  childish, 
and  often  incoherent ;  sometimes  the  demeanour  is  timid  and  gentle ; 
sometimes  the  patient  is  very  irascible,  and  apt  to  be  moved  to  much 
\'iolence.  In  short,  there  remains  an  imbecihty  of  the  whole  mental 
powers.  In  other  cases,  certain  only  of  the  mental  faculties  thus  suffer ; 
and  of  these,  memory  is  the  one  most  frequently  affected.  Sometimes  the 
recollection  of  all  past  events  is  either  lost  or  obscured ;  sometimes  a 
portion  of  these  remain  tolerably  vivid  and  distinct.  Sometimes  the  past 
is  untouched,  and  the  present  only  affected.  Extraordinary  results  have 
occurred,  in  regard  to  languages  ;  when  the  knowledge  of  a  plurality  of 
these  has  been  previously  possessed  by  the  patient.  Certain  of  them 
have  gone  quite  from  him  ;  and  on  recovery  from  the  first  effects  of  con- 
iission  he  has  spoken  with  fluency,  and  continued  to  do  so,  in  a  tongue 
to  which  he  had  been  long  a  stranger.* 

Again,  intellect  may  remain  clear  and  entire,  while  special  sense 
sustains  an  injury.  Hearing  and  smell  may  be  lost,  impaired,  or  per- 
verted. Weakness  of  sight,  with  or  without  squinting,  is  no  uncommon 
result.    Confirmed  epilepsy  may  become  established. 

Such  remote  and  chronic  consequences  of  concussion  may  prove  but 
temporary  ;  or  they  may  remain  for  life.  The  affections  of  the  mind  are 
especially  liable  to  prove  obstinate  ;  and  ought  always  to  receive  a  very 
f,'uarded  prognosis.  The  treatment  found  most  suitable  consists  in  a  mild 
alterative  mercurial  course,  with  moderate  and  long-continued  counter- 
irritation  ;  an  uniformly  lax  state  of  the  bowels,  and  occasional  purging ; 
^  most  carefully  regulated  diet  ;  restriction  to  moderate  exercise  of  both 
•^ody  and  mind,  but  more  especially  of  the  latter  ;  avoidance  of  all  sources 

mental  excitement,  especially  of  such  as  are  known  to  be  besetting  tq 
*  Sir  A.  Cooper's  Lectures,  p.  112. 


G04 


TREATMENT  OF  CONCUSSION. 


the  patient ;  the  use  of  the  cold  shower-bath ;  and  residence  in  genial 
exiDosure  and  climate. 

Many  patients  recover,  to  all  appearance,  perfectly  from  concassion  • 
and  yet  are  subject  to  frequent  and  unpleasant  rojiembrances  of  the 
injury.    On  attempting  any  unusual  exertion,  either  of  mind  or  body,  or 
on  the  occurrence  of  any  otherwise  trifling  stomachic  or  intestinal  dis- 
order, intense  headach  supervenes,  with  some  fever,  and  perhaps  attended 
with  disorder  of  sight  or  other  special  sense.    Or,  by  even  slight  indul- 
gence in  wine,  they  are  liable  to  undergo  great  mental  excitement,- 
little  short  of  temporary  delirium  or  insanity.    Such  persons,  it  is  obvi-. 
ous,  ought  to  pay  great  attention  to  regimen,  to  the  state  of  the  bowels, 
and  to  the  avoidance  of  all  circumstances  likely  to  excite,  or  cause  deter-' 
mination  to  the  cranial  contents.    Indeed,  it  may  be  laid  down  as  a  safe- 
general  rule,  that  all  who  have  once  sustained  any  considerable  concus 
sion  of  the  brain  must  ever  after  regard  their  head  as  a  weak  point,  whic' 
requires  constant  prophylactic  care.    And,  for  some  time  immediatel 
succeeding  the  infliction  of  the  injury,  this  truth  should  be  more  esp 
ciaUy  forced  upon  them.    For  many  most  serious  cerebral  disorders  hav 
been  the  result  of  premature  return  to  bodily  exercise,  mental  occupation, 
or  pleasures  of  the  table,  after  a  concussion  thought  at  the  time  to  be  bu 
trivial 

A  very  insidious,  and  consequently  dangerous,  affection  of  the  bra' 
or  its  membranes  is  apt  to  ensue  as  a  remote  consequence  of  concussio" 
more  especially  in  young  people.    A  slight  injury  of  the  head  has  bee- 
received,  by  a  blow  or  fall ;  and  its  immediate  efi'ects  seem  to  be  satis 
factorily  recovered  from.    Weeks — or,  it  may  be,  months — afterwards 
the  patient  is  out  of  health  ;  he  loses  colour,  appetite,  flesh,  and  energy 
both  of  body  and  mind  ;  he  is  subject  to  headach,  and  occasionally  com 
plains  of  giddiness  ;  the  skin  is  dry  and  feverish,  the  tongue  coated  wi''- 
a  yellowish  Avhite  fur ;  the  secretions  are  altered ;  the  eye  has  an  un 
wonted  expression,  rather  of  languor  than  of  excitement ;  the  stomach  i"^ 
irritable,  and  occasionally  rejects  food  ;  sleep  is  disturbed  and  unrefresh 
ing,  the  pulse  continues  small  and  frequent,  or  preternaturally  slow.  Th 
ordinary  remedies,  directed  to  stomach,  skin,  and  bowels,  fail  to  reheve 
The  general  ailment  continues  slowly  to  advance.    By  and  by,  the  hea 
symptoms  assume  a  pre-eminence  ;  and  at  no  distant  period  from  tha 
event,  symptoms  of  pressure  on  the  brain  become  plainly  manifest 
Most  probably  the  issue  is  fatal.     An  inflammatory  process  has  bee 
slowly  advancing  in  the  membranes  of  the  brain,  or  even  the  cereb 
substance ;  suppuration  has  at  length  occurred  ;  and,  in  consequence,  i 
is  not  unlikely  that  an  acute  accession  has  supervened  on  the  previo 
chronic  change  of  structure. 

It  is  very  obvious  how  the  inobservant  practitioner  must  be  apt  t 
mistake  the  true  nature  of  such  cases.    The  head  is  not  suspected  o 
originating  the  evil,  until  towards  the  close ;  when  treatment,  howeve 
suitable,  can  prove  of  but  little  avail.    Diet  is  attended  to,  laxativ 
are  'given,  then  alteratives ;  and  then,  probably,  tonics ;  all  without 
relief;  the  last  class  of  remedies  inevitably  inducing  marked  aggravation' 
of  the  disorder.    It  may  be  that  the  treatment  is  from  the  first  of  a  tonic 
nature,  and  blindly  persevered  in,  notwithstanding  its  manifest  failure  y 
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the  result  is  consequently  still  more  imto ward ;  and  coma  is  rendered 
more  early,  more  urgent,  and  more  hopeless,  than  it  otlierwise  might  have 
been.  The  treatment,  on  the  contrary,  should  be  such  as  to  counteract 
:>  chronic  inflammatory  process ;  conducted  with  such  care  and  skill 
;i3  the  importance  of  the  texture  implicated  so  imperatively  demands. 
Leeches  are  applied  to  the  temples  or  occiput ;  and  are  repeated,  per- 
haps, once  and  again.  The  head  is  shaved,  and  counter-irritation  by 
blisters  is  patiently  maintained.  A  mild  course  of  mercury  is  given. 
Hie  intestinal  and  other  excretions  are  attended  to  ;  smart  purgation 
having  a  Avonderful  effect  in  such  cases.  Diet  is  sparing,  and  most 
eai-efully  regulated.  All  excitement  of  both  body  and  mind  is  avoided. 
And  such  treatment  must  be  duly  maintained,  notwithstanding  the 
patient,  or  other  inexperienced  observers,  may  not  scruple  to  say  that 
its  rigour  is  quite  disproportionate  to  the  importance  of  the  case. 
The  skilful  surgeon  knows  the  insidious  and  covert  nature  of  the  evil 
witli  Avhich  he  is  called  upon  to  cope  ;  and  is  not  deceived  by  appearances. 
His  main  difficulty  may  lie  in  enforcing  the  measures  which  he  knows 
to  be  essential.  It  were  well  that  patients  were  in  general  as  fully 
convinced,  as  are  the  members  of  the  medical  profession,  of  the  truth- 
fulness of  the  axiom,  that  "  no  injury  of  the  head  is  too  shght  to  be 
despised and  that  whenever  any  serious  concussion  has  been  sustained, 
the  greatest  prophylactic  caution  is  expedient,  long  after  the  infliction  of 
the  injury.* 

It  is  needless  to  expose  the  unsuitableness  of  the  operation  of  tre- 
phining, in  all  cases  of  simple  concussion ;  but  conditions  may  arise  in 
consequence  of  such  injuries  of  the  head,  where,  at  a  later  period,  when 
the  inflammatory  process  has  set  in,  attended  by  special  symptoms  to 
which  we  shall  have  afterwards  more  fully  to  allude,  the  use  of  the  tre- 
phine affords  the  only  chance  of  saving  a  patient  from  imminent  peril. 


Compression  of  the  Brain. 

It  is  unnecessary  here  to  consider  the  question,  Whether  the  sub- 
stance of  the  brain  is  capable  of  condensation  by  pressure  or  not.  We 
know  that  pressure  applied  to  it,  according  to  its  suddenness  and  inten- 
sity of  application,  produces  derangement  of  the  functions  of  that  impor- 
tant texture  ;  and  the  consequent  train  of  symptoms,  varying  in  degree, 
are  usually  termed  those  of  "  compressed  brain,"  or  of  "  compression." 

In  concussion,  the  whole  brain  is  more  or  less  affected ;  in  compres- 
sion, a  portion  only  may  be  acted  on.  In  the  one  case,  the  cause  of 
disorder  is  of  temporary  application  ;  in  the  other,  it  is  of  some  duration. 
The  symptoms,  therefore,  may  naturally  be  expected  to  differ.  In  con- 
cnssion,  the  depressing  effect  on  the  heart  and  general  circulation  is 
immediate  and  prominent ;  and  the  patient  lies  pale,  cold,  and  pulseless. 


•  C( 


'It  will  in  general  be  found  very  difficult  to  persuade  a  person  who  has  had 
What  maybe  called  only  a  knock  on  the  pate,  to  submit  to  discipline,  especially  if  he 
"M  himself  tolerably  well.    He  will  be  inclined  to  think  that  the  surgeon  is  either 
necessarily  apprehensive,  or  guilty  of  a  much  worse  fault ;  and  yet,  in  many  in- 

tl,.  S       ^^''^y  "-'^  "^S^*^*^*  single  remedy  (blood-letting)  makes  all 

me  aiHerence  between  safety  and  fatality.  "—Pott,  i.  47. 
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In  compression— the  injury  being  usually  limited  to  but  a  part  of  the 
brain — the  heart's  action  may,  at  first,  be  little  if  at  all  affected ;  the 
skin,  consequently,  may  retain  its  natural  warmth  and  hue,  and  the 
pulse  its  fulness.  In  concussion  immediately  fatal,  death  takes  place  by 
syncope.  In  compression,  the  fatal  result  is  due  to  coma.  The  essential 
peculiarity  of  the  latter  is,  "  that  respiration  takes  place  imperfectly,  and 
ultimately  is  suspended,  probably  by  reason  of  the  defect  of  sensation. 
The  circulation,  and  sometimes  the  animal  heat,  not  only  continue  entire 
up  to  the  moment  when  the  last  breath  is  drawn,  but  even  survive  the 
respiration  for  a  short  time ;  during  which  time,  of  course,  venous  blood 
moves  along  the  arteries  ;  but  the  venous  blood,  according  to  the  general 
law  established  in  the  physiology  of  respiration,  soon  ceases  to  make  its 
way  through  the  capillaries  of  the  lungs,  and  the  circulation  is  therefore 
soon  brought  to  a  stand  ....  We  know  from  physiology,  that  the  part, 
of  the  nervous  system  which  must  be  specially  affected  in  these  cases, 
when  the  failure  of  respiration  is  the  inmiediate  cause  of  death,  must  br 
at  the  sides  of  the  medulla  oblongata ;  but  the  part  visibly  injured  ' " 
often  considerably  distant  from  this."* 

Pressure  may  be  made  on  the  brain  in  various  ways.  By  extrav 
tion  of  blood  ;  in  its  substance,  on  its  surface,  or  between  the  membran 
By  formation  and  accumulation  of  pus,  or  other  products  of  the  inflam 
matory  process — either  cerebral  or  intra-membranous.  By  fracture  q 
the  cranium,  with  depression  of  the  broken  part  or  parts.  By  lodg 
ment  of  foreign  bodies  in  the  brain,  or  on  its  surface.  By  the  forma 
tion  of  adventitious  growth,  in  connection  with  either  the  cranium  o 
its  contents  ;  exostosis,  osteosarcoma,  or  osteocephaloma  of  the  cranium  i 
tubercular,  or  other  tumour  of  the  brain  or  its  membranes.  It  is  pro 
bable  that  compression  is  also  occasioned  by  mere  congestion  ;  a  sta' 
of  over-distension  of  the  blood-vessels,  with  accumulation  of  serou 
product. 

It  is  highly  important  to  bear  in  remembrance,  that  symptoms  p 
cisely  similar  to  those  ordinarily  produced  by  compression  of  the  br"* 
may  be,  and  frequently  are,  induced  by  other  circumstances,  when 
apparent  pressure  is  in  operation.  Certain  poisons,  for  example,  hay; 
this  effect.  But — what  is  of  more  consequence  in  a  surgical  point  c 
view — such  a  train  of  symptoms  almost  invariably  attends  on  disor 
zation  of  the  cerebral  tissue  by  inflammatory  change  ;  and  that, 
when  the  inflammatory  products  seem  to  be  of  such  a  nature  as  not  t 
occasion  pressure  in  any  great  degree. 

In  surgery,  we  have  chiefly  to  do  with  those  examples  which 
induced — First,  by  external  violence,  producing  depressed  fracture,  ( 
extravasation  of  blood  ;  or  Second,  those  Avhich  are  a  more  or  less  dista 
result  of  injury  inflicted  on  the  head — viz.  inflammatory  change ;  sero 
and  fibrinous  accumulation,  and  suppuration. 

Symptoms  of  Compression. — In  all  these  conditions,  the  most  chara; 
teristic  symptoms  are  found  affecting  the  respiration  and  the  puis 
Breathing  is  slow,  labouring,  and  loudly  stertorous ;  in  concussion  i 
was  gentle  and  sighing.  A  peculiar  whiffing,  by  the  mouth,  is  not  u. 
frequent  during  expiration — as  is  observed  in  smoking,  or  in  the  ordin~" 
*  Alison,  Outlines  of  Pathology,  p.  8. 
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repose  of  heavy  sleepei-s ;  it  is  a  symptom  of  untoward  portent.  Tho 
pulse  is  distinct  and  full,  usually  slow,  hut  often  at  first  not  much 
altered  as  to  frequency — not  unfrequently  intermittent ;  in  concussion 
it  was  from  the  first  rapid,  low,  and  feeble,  perhaps  whoUy  impercep- 
tible. When  the  morbid  condition  is  fully  developed,  loss  of  conscious- 
ness is  more  complete  than  in  concussion  ;  the  patient  cannot  be  roused 
by  any  movement  or  noise.  Loss  of  sensation,  too,  is  more  complete  ; 
he  may  be  pinched,  or  burnt,  without  in  any  way  evincing  perception  of 
pain.  Special  sense  is  wholly  dormant ;  he  neither  sees,  nor  hears,  nor 
smells ;  at  least  no  result  follows  the  application  of  stimuli  to  the  eye, 
ear,  or  nose.  Power  of  motion  is  wholly  gone  ;  the  voluntary  muscles 
are  relaxed,  flabby,  and  powerless ;  the  hmbs  lie  loose  and  incapable  of 
motion.  The  eye  is  fixed ;  its  pupils  are  dilated  and  insensible  to  light. 
The  skin  is  of  a  normal  temperature,  or  perhaps  even  warmer;  not 
tinfrequently  wet  with  perspiration ;  in  concussion  it  was  cold,  pale, 
and  shrunken.  The  sphincters  are  relaxed ;  fseces  pass  involuntarily. 
Expulsive  muscles  are  similarly  affected ;  the  urine  is,  in  consequence, 
retained ;  or,  from  paralysis  of  th6  sphincter  as  well,  the  urine  may 
pass  off  involuntarily,  not  in  a  stream,  but  by  drops. 

Such  is  the  general  character  of  the  symptoms  peculiar  to  compres- 
sion ;  varying,  of  course,  in  degree,  according  to  the  amount  or  nature 
of  the  injury  sustained.  They  are  of  immediate  or  secondary  accession, 
according  to  the  cause  ;  immediate,  when  the  consequence  of  sudden 
hemorrhage,  depressed  bone,  or  impacted  foreign  body  ;  secondary,  when 
the  result  of  tardy  extravasation,  siippuration,  or  inflammatory  product. 
However  originating,  they  are,  after  a  time,  masked  and  modified  by  the 
results  of  the  inflammatory  process  which  seldom  fails  to  become  estab- 
lished in  the  injured  part. 

But  the  brain  has  the  power  of  recovering  from  the  eff'ects  of  pressure 
to  a  certain  extent,  even  although  the  agent  of  compression  undergo  no 
alteration ;  the  organ  seeming  to  accommodate  itseK  gradually  to  its 
change  of  circumstances.   Thus,  in  depressed  fracture,  symptoms  of  com- 
pression may  be  at  first  marked  and  even  urgent ;  and  yet  may  pass  off 
in  a  day  or  two,  without  any  elevation  of  the  depressed  portion  of 
bone.     This  being  borne  in  mind,  we  can  readily  understand  how,  by 
the  time  that  the  inflammatory  process  has  begun,  the  symptoms  of  com- 
pression, at  fiist  considerable,  may  have  in  a  great  measure  passed  away ; 
and  how  the  case,  consequently,  may  for  a  time  present  only  the  ordinary 
symptoms  of  urgent  inflammatory  affection  of  the  brain  and  its  mem- 
branes.   This  is  something  more  than  mere  masking  of  compression 
by  the  inflammatory  process ;  it  is  supersedence.    Certain  functions  of 
the  brain  are  plainly  re-estabhshed,  though  perverted  ;  convulsive  move- 
ments of  the  limbs  occur,  and  dehrium  may  supervene. 

Compression  may,  like  concussion,  prove  directly  fatal ;  the  patient 
perishing  by  coma.  Or — when  the  cause  of  pressure  is  removed,  or  eVen 
as  already  stated,  independently  of  this — the  symptoms  gradually  abate, 
and  the  patient  slowly  recovers.  Or,  ere  yet  any  great  mitigation  in  the 
symptoms  of  compression  have  occurred,  those  of  an  urgent  inflammatory 
proce.ss  kindled  in  the  injured  part  become  established  ;  and  these  prove 
iital.    Or  a  similarly  fatal  issue  may  take  place,  through  inflammatory 
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change,  even  although  the  immediate  effects  of  compression  had  seemed 
to  have  been  recovered  from. 

The  indications  of  treatment  adapted  to  compression  are  sufficiently 
simple.    To  remove,  if  possible,  the  compressing  cause.    To  watch  the  : 
subsequent  favourable  progress  of  the  organ  to  resumption  of  its  normal 
state  and  function.    To  interfere,  if  need  be,  to  avert  the  inflammatory  • 
process.    And  to  oppose  the  untoward  advance  of  this,  when  unfortun- 
ately  it  has  become  established.    When  symptoms  of  simple  compression  i 
persist,  without  any  opportunity  being  afforded  of  removing  the  cause  of  f 
pressure,  to  maintain  by  suitable  means  the  action  of  the  heart  and  I 
lungs  ;  so  as,  if  possible,  to  afford  time  for  the  brain,  by  accommodating  . 
itself  to  its  altered  circumstances,  slowly  and  imperfectly  to  resume  its 
functions. 


Between  pure  examples  of  Concussion  and  Compression  of  the  brain 
there  is  no  difficulty  in  drawing  a  sufficiently  broad  distinction  ;  in  prac- 
tice, as  well  as  in  theory.    The  one,  a  case  of  syncope ;  the  other,  of 
coma.    In  concussion — the  symptoms  immediate ;  insensibility  usually 
incomplete  ;  the  organs  of  special  sense  capable  of  being  roused  ;  the 
muscles  contractile,  and  the  limbs,  under  strong  stimulu.s,  undergoing 
movement ;  the  breathing  soft  and  gentle ;  the  pupils  not  uniformly 
dilated,  though  insensible  to  light ;  the  pulse  rapid,  small,  indistinct ; 
perhaps  for  a  time  imperceptible  ;  vomiting  ;  no  involuntary  evacuations; 
the  skin  cold,  pale,  and  shrunk.    In  compression — the  symptoms  no 
necessarily  immediate ;  insensibility  complete ;  the  organs  of  speci 
sense  incapable  of  being  roused ;  the  muscles  relaxed,  paralyzed ;  th 
limbs  motionless,  until  recession  of  the  state  of  compression,  and  advan 
of  the  inflammatory  process  ;  breathing  laboured,  slow,  and  snoring  ;  th 
pupils  dilated  and  insensible ;  the  pulse  slow,  distinct,  perhaps  fu 
sometimes  intermittent  ;  no  (or  seldom)  vomiting ;  fseces  passed  invo- 
luntarily ;  retention  or  dribbling  of  urine  ;  the  skin  warm,  and  ofte 
bedewed  by  perspiration. 

But  it  is  very  plain  that  comparatively  seldom  -will  pure  exainples  o, 
either  state  be  presented  to  the  sui'geon.  The  blow  or  fall  which  pr" 
duces  severe  concussion  is  very  frequently  accompanied  by  laceration  o 
the  substance  of  the  brain,  or  rupture  of  a  vessel  in  the  membrane-- 
wlience  blood  will  escape,  sooner  or  later,  inducing  a  certain  amoun 
of  compression.  And,  on  the  other  hand,  the  injury  which  causes  com 
pression,  whether  by  fracture  or  extravasation,  must,  at  the  same  tim 
and  primarily,  have  caused  more  or  less  concussion.  In  consequenc 
the  two  states,  and  their  corresponding  symptoms,  are  often — nay,  usuall; 
— more  or  less  commingled.  According  to  the  preponderance  of  either, 
class  of  symptoms,  the  case  receives  its  title ;  and,  sometimes,  it  is  no: 
easy  to  say  to  what  side  the  j)reponderance  is  inclined. 

There  is  one  class  of  cases,  however,  sufficiently  distinct.  The  ord 
nary  symptoms  of  concussion  follow  an  injury  of  tlie  head,  and  th 
patient  rallies  from  them.  Consciousness  is  completely  restored,  and  i 
retained  for  some  time.  But  without  the  operation  of  any  new  externa 
cause,  insensibility  returns  ;  unconsciousness  is  more  complete  than  he 
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fore  ;  ami  the  symptoms  now  will  be  found  presenting  the  characters  of 
coma.  Here  is  a  combination  of  concussion  with  compression  ;  yet  there 
is  no  difficulty  in  separating  the  case  into  its  two  component  parts.  The 
first  insensibility  was  that  of  concussion  ;  the  second  is  undoubtedly  due 
to  compression.  If  the  interval  of  consciousness  have  been  brief — of 
]^oui.g — the  compressing  agent  is,  doubtless,  extravasated  blood;  if  it 
have  been  of  considerable  duration — days — the  compressing  agent  is  pus, 
or  otlier  inflammatory  product. 

It  is  right  also  to  remember  that,  not  unfrequently,  part  of  the  in- 
sensibiUty  attendant  on  injuries  of  the  head  may  be  attributable  to 
intoxication ;  and  that  although  this  is  of  a  transient  nature,  and  to  that 
extent  favourable,  yet  that  it  predisposes  to  inflammatory  accession. 
Again,  the  coma  may  be  of  urtemia,  or  of  poisoning  by  opium ;  and  not 
directly  connected  with  injury  of  the  head,  real  or  supposed. 

Compression  by  Extravasation  of  Blood. 

Escape  ot  blood  may  take  place,  immediately  on  infliction  of  the 
injury ;  or  not  until  reaction  has  followed  the  direct  effects  of  concus- 
sion. During  the  depressed  state  of  circulation  which  obtains  during 
lie  first  effect  of  the  injury,  no  blood  may  escape  from  even  extensive 
cerebral  laceration  ;  but  if  reaction  be  both  speedy  and  intense,  even  the 
slightest  lesion  will  be  certain  to  afford  a  dangerous  amount  of  that 
auid. 

The  exti'avasation  may  be  variously  situated  :  between  the  skull  and 
dura  mater ;  between  the  membranes  ;  on  the  surface  of  the  brain — on 
its  hemispheres,  or  at  its  base  ;  within  the  ventricles  j  or  infiltrated  into 
bioken-up  cerebral  substance.  For  practical  purposes,  it  is  sufficient  to 
livide  compressing  extravasations  into  two  great  classes ;  those  which  are 
sxterior  to  the  dura  mater,  and  those  which  are  within  that  membrane. 

L — Extravasation  between  the  Bone  and  Dura  Mater. 

One  of  the  effects  of  a  fall  or  blow  on  the  head  is,  by  disruption  ot 
ihe  soft  parts  constituting  the  scalp,  to  produce  more  or  less  swelling  by 
languineous  infiltration  of  that  texture.    Occasionally,  a  similar  result 
8  produced  on  the  internal  aspect  of  the  part  of  the  cranium  struck,  in 
areolar  and  vascular  connections  of  the  dura  mater  with  the  bone, 
se  being  torn,  escape  of  blood  follows  ;  either  at  the  time,  or  subse- 
nuently  on  reaction ;  or  at  both  periods ;  sparingly  at  first,  more  pro- 
psely  afterwards.    If  any  considerable  vessel  have  been  torn,  the  extra- 
rasation  may  be  expected  to  be  both  instant  and  considerable.    By  such 
ibnormal  accumulation  of  blood,  the  dura  mater  is  proportionately  bulged 
Tiwards  ;  and  compression  of  the  brain  necessarily  results.    The  blood, 
"  in  other  examples  of  extravasation,  is  at  first  fluid,  but  sooner  or  later 
snmes  the  form  of  a  solid  cake,  with  a  somewhat  coarsely  granular 
exture,  the  serum  of  coagulation  having  become  absorbed. 

-Extreme  cases  of  this  nature,  it  is  plain,  are  most  likely  to  occur 
/heri  the  injury  has  been  inflicted  in  the  course  of  the  larger  sinuses,  or 
I   ^  middle  meningeal  artery.    And  liere  the  quantity  of  extravasated 
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blood  may  amount  to  several  ounces.  It  is  well  to  remember,  however, 
that  to  occasion  such  results,  it  is  not  essential  that  fracture  of  the  super- 
imposed bone  should  take  place. 
Mere  concussion  may  suffice.  If 
compound  fracture  exist,  the  blood 
is  more  likely  to  escape  externally, 
than  to  accumulate,  to  any  incon- 
venient amount,  between  the  bone 
and  membrane. 

As  indications  of  the  event  : — 
In  addition  to  the  ordinary  symp- 
toms of  compression,  we  have  the 
peculiar  site  and  nature  of  the  in-i 
jury,     A  smart  blow  has  been 
received  in  the  course  of  the  me 
ningeal  artery,  or  of  the  latei 
sinuses,  or  at  the  sites  of  contr 
coup;  and  is  speedily  followed  bj 
urgent  symptoms  of  compression. 
Such  compression  may  be  so  grave  as  to  cause  death,  by  its  dire 
effect.    Or,  farther  escape  of  blood  ceasing,  the  brain  begins  to  accommc 
date  itself  to  the  amount  of  pressure  already  applied ;  at  the  same  time 
the  compressing  agent  is  being  gradually  diminished  in  bulk  by  absoi 
tion  of  the  extravasated  blood  ;  and  the  patient  slowly  recovers.    Or  thk 
inflammatory  process  is  kindled  after  a  time  ;  and  unhealthy  suppuratioi 
ushered  in  by  rigors,  is  apt  to  ensue ;  reinducing  symptoms  of  cc 
pression,  more  urgent  than  before,  after  perhaps  a  considerable  intei 
of  consciousness. 

Treatment. — Were  the  circumstances  of  the  case  such  as  to  leaT 
little  doubt  as  to  the  occurrence  of  this  form  of  extravasation,  at  an 
cessible  and  defined  portion  of  the  skull,  we  need  have  no  hesitation- 
the  symptoms  of  compression  are  urgent — in  using  the  trephine ;  for  tl 
purpose  of  exposing  the  supposed  site  of  extravasation,  and  hoping  II 
afford  relief  by  evacuation.    If  the  blood  be  still  fluid,  it  would  esca| 
at  once ;  if  coagulated,  the  solid  portions  might  possibly  be  detached  l| 
a  probe — delicately  used. 

Unfortunately,  however,  we  cannot  be  certain,  in  almost  any  case, 
the  exact  site  of  the  extravasation ;  and,  consequently,  both  our  oper 
tion  and  prognosis  should,  in  such  circumstances,  be  extremely  guarde 
A  concussing  blow  operates  chiefly  on  two  parts  of  the  cranium ;  tj 
part  struck,  and  the  part  immediately  opposite ;  the  one  effect  of 
termed  the  coup,  the  other  the  contrecoup.    It  not  unfrequently  happe<j 
that  extravasation  takes  place  in  the  latter  situation ;  not  at  the 
struck.    And  should  we  find  nothing  to  corroborate  our  diagnosis^ 
the  first  situation,  we  are  certainly  not  warranted  in  making  a  sunL-.j 
attempt  at  the  other ;  for  the  extravasation  may  be  yet  elsewhere,  ir  f 
site  not  ascertained — perhaps,  indeed,  inaccessible. 

If  the  symptoms  of  compression  be  not  urgent,  of  course  there  is  A 

Fig.  233.  Extravasation  of  blood,  separating  tlie  dura  mater  from  the  craniu  j 
at  the  ordinary  site  ;  by  rupture  of  the  middle  meningeal  artery,  a. 
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propriety  in  interfering  by  operation.  We  watch  the  patient,  as  in  a 
case  of  concussion,  ready  to  meet  any  symptoms  which  may  appear.  Tlie 
brain  gradually  recovers.  The  extravasation  is  slowly  absorbed.  Our 
duty  is  to  avert  the  inflammatory  process,  if  possible,  by  the  ordinary 
means  ;  to  moderate  it,  should  it  occur.  And  we  should  ever  remember 
that  perforation  of  the  cranium,  by  means  of  the  trephine,  even  should 
we  be  fortunate  enough  to  light  upon  the  site  of  the  extravasation,  is  far 
more  likely  to  set  up  than  prevent  the  access  of  inflammatory  mischief. 


II. — Extravasation  of  Blood  on  or  in  the  Brain. 

'  As  already  stated,  the  blood  may  be  variously  situated  ;  intra-mem- 
branous ;  in  the  pia  mater,  and  diffused  on  the  surface  of  the  hemi- 
spheres ;  or  at  the  base  of  the  brain ;  or  within  the  ventricles  ;  or  infil- 
trated into  the  cerebral  tissue.  And,  unfortunately,  the  most  careful 
examination  of  the  history,  symptoms,  and  progress  of  the  case,  will 
often  not  enable  us  to  ascertain,  with  anything  like  certainty,  the  exact 
site  of  the  evil. 

The  symptoms  are  those  of  compression,  more  or  less  urgent  in  their 
character,  and  more  or  less  speedy  in  their  accession,  according  to  the 
site,  amount,  rapidity,  and  time  of  the  extravasation.  Usually,  the 
escape  of  blood  is  not  immediate — at  least  to  such  an  extent  as  to  cause 
symptoms  of  decided  compression — but  secondary,  on  the  occurrence  of 
reactioru  The  patient  may  have  been  from  the  first  insensible,  by  con- 
cussion ;  and  this  minor  insensibility  may  be  simply  merged  in  the  major 
insensibility  of  compression  ;  or  between  the  two  there  may  be  a  greater 
or  less  interval  of  consciousness.  The  cerebral  or  membranous  lesion, 
which  permits  the  sanguineous  escape,  may  follow  on  a  concussive  injury 
of  the  cranium ;  on  extensive  fracture  of  the  cranium,  with  or  without 
depression ;  on  mere  fissure  of  the  skull — more  especially  when  this  is 
situate  at  the  base  ;  or  on  a  penetrating  wound,  of  any  kind. 

There  is  the  same  prognosis  as  in  the  case  of  extravasation  exterior 
to  the  dura  mater.  The  brain  may  recover,  and  the  extravasation  be 
absorbed ;  or  the  brain,  recovering  partially  from  compression,  suff"ers, 
perhaps  fatally,  by  inflammatory  accession — immediate  or  remote  ;  or  the 
compression  is  most  urgent,  and  directly  terminates  existence  by  coma. 
Rapidity  of  extravasation  is  more  important  than  the  amount ;  and  the 
site  of  the  escape  is  of  more  consequence  than  either.  A  comparatively 
small  quantity  of  blood  rapidly,  or  at  once,  extravasated,  will  induce 
more  urgent  symptoms  of  compression  than  twice  the  amount  which  has 
slowly  oozed  from  the  torn  vessels ;  and  while  a  large  fiat  coagulum  may 
ress  with  comparative  impunity  on  the  upper  and  anterior  part  of  the 
emispheres,  a  slight  amount  of  blood  acting  on  the  base  of  the  brain — 
ore  especially  at  its  posterior  part — never  fails  to  induce  the  most 
enous  and  urgent  consequences. 

Treatment. — Prevention  may  be  in  our  power.    Concussion  may 
wmr,  along  with  slight  lesion  of  the  cerebral  substance ;  and  from  this 
^on  little  or  no  blood  may  escape  during  the  period  of  depression, 
ne  injury  having  been  such  as  to  engender  a  suspicion  of  these  circum- 
ances,  it  is  plainly  our  duty  to  protract  and  repress  reaction ;  when  it 
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does  occur,  to  endeavour  that  it  proceed  slowly  and  calmly ;  or,  if  need 
be,  by  bleeding  from  the  system,  to  reinduce  the  state  of  depression,  and 
maintain  it  during  a  second  period — the  object  being  to  afford  time 
and  opportunity  for  efHcient  occlusion  of  the  injured  vessels  by  natural 
hemostatics.  If  too  late,  or  otherwise  unable,  to  prevent,  we  may  yet 
hope  to  moderate  and  limit  the  extravasation.  And  this  is  to  be  effected 
by  opposing  reaction  ;  keeping  the  patient  quiet,  with  the  head  elevated ; 
applying  cold  to  the  head,  face,  and  neck ;  interdicting  all  nuti-itive 
ingesta ;  taking  blood  from  the  system,  as  circumstances  may  require ; 
and  acting  freely  on  the  bowels  by  purgatives.  Our  object  still  is  to 
have  not  only  the  general  circulation  quiet  and  gentle,  but  to  have  blood 
circulating  within  the  cranium  as  sparingly  and  as  calmly  as  is  com- 
patible with  such  maintenance  of  the  cerebral  functions  as  is  essential 
to  life. 

Extravasation  having  ceased,  we  hope  tliat  in  due  time  the  symptoms 
of  compression  will  begin  to  abate  ;  the  brain  accommodating  itself  to 
the  compressing  agent,  and  this  latter  beginning  to  diminish  by  absoip- 
tion.    We  ward  off  inflammatory  symptoms,  should  they  threaten  ;  andd 
maintain  strict  rest,  quietude,  and  regimen ;  the  last  being  very  rigidly]! 
limited  in  regard  to  both  fluids  and  solids,  in  order  that  there  may  be  ad 
state  of  system  not  only  unfavourable  to  inflammatory  accession,  but  also 
favourable  to  absorption  of  the  extravasated  blood.    Unfortunately,  we 
have  no  direct  means  of  assisting  in  the  latter  indication.    "We  lea 
too,  from  the  observations  of  Mr.  Prescott  HcAvett  and  others,  that  sue! 
extravasations,  occurring  within  the  cavity  of  the  arachnoid,  tend  to  be 
transformed  into  false  membranes,  or  to  become  encysted;  and  the 
membranous  layers  or  cysts,  remaining  attached  to  the  parietal  arachnoid 
are  permeated  by  an  ample  supply  of  blood-vessels.    Hence  they  become 
permanent  structures,  and  by  their  pressure  produce  changes  in  the  for 
of  the  portion  of  brain  with  which  tbey  are  in  contact* 

A  paramount  indication  undoubtedly  is,  removal  of  the  compressi 
cause,  the  extravasation.    This  can  be  artificially  effected  only  by  oper 
tion  ;  by  removing  a  portion  of  the  cranium  ;  punctui'ing  the  membrane 
if  need  be ;  exposing  the  site  of  extravasation,  and  permitting — if  M 
effecting — external  discharge.  "Were  the  operation  of  trephining  capable 
always,  or  even  often,  of  achieving  this  result,  it  would  be  held 
generally  advisable  in  such  cases.    As  it  is,  however,  the  profession 
much  divided  upon  the  question ;  some  in  favour  of,  others  opposed 
the  proceeding.    Among  the  latter,  we  would  beg  to  be  enrolled ; 
for  the  following  reasons: — 1.  (Waiving  the  difficulties  connected  wit 
the  diagnosis  of  extravasation  as  a  cause  of  compression)  It  is  difficult, 
not  impossible,  to  determine  at  what  part  of  the  perixihery  of  the  cranial 
cavity  the  extravasation  has  occurred ;  whether  at  the  point  struck,  or  fl 
the  site  of  the  contrecoup^  or  at  some  other  part — superiorly,  or  lateralllf 
or  at  the  base.     2.  It  is  equally  difiicult,  if  not  impossible,  to  determimj 
previous  to  the  operation,  at  what  part  the  extravasation  has  occurred  i\ 
regards  the  diameter  of  the  cranial  cavity ;  whether  between  the  menf 
branes  on  the  surface  of  the  brain,  within  its  ventricles,  or  in  its  brokdj 

*  Prescott  Hewett,  Med.  Cliinu-g.  Trans,  vol.  xxviii.  p.  45.   Lerich,  Bull,  de 
Soc.  Anat.  de  Paris,  t.  x.  p.  55.    Quain,  Trans.  Path.  Roo.  T,ond.  vol.  vi.  p.  8. 
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up  tissue.  3.  Supposing  that  the  extravasation  has  been  reached  and 
exposed,  it  may  be  found  either  difficult  or  impossible  to  effect  its 
removal  Coagulation  has  taken  place.  The  fluid  portion  trickles  away 
at  once ;  but  the  clot  is  expanded  in  the  form  of  a  flat  and  broad  layer, 
■which  cannot  be  dislodged  and  extruded  without  the  infliction  of  such 
further  mechanical  injury  as  shall  render  the  occurrence  of  disastrous 
inflammatory  accession  inevitably  certain.  4.  Supposing  that  the  coagu- 
lum  has  been  exposed  and  not  removed,  the  patient  is  obviously  much 
more  unfavourably  situated  after  than  before  the  operation.  Now  there 
is  a  certainty  of  inflammatory  accession — in  addition  to  the  unrelieved 
evil  of  compression ;  and,  under  the  combination,  it  is  but  too  likely 
that  Hfe  may  give  way.  Before,  there  was  but  the  compression ;  the 
inflammatory  process  might  have  been  averted ;  the  brain,  by  accommo- 
dation, might  have  gradually  recovered. 


Thus,  then,  we  hold,  that  in  the  case  of  compression  by  extravasated 
blood,  the  operation  of  trephining  is  to  be  considered  as  generally  inap- 
pUcable.  No  man  can  be  sure  that  the  symptoms  are  due  to  extravasa- 
tion of  blood ;  for  concussion  of  the  brain,  in  its  severer  forms,  will 
freqxiently  give  rise  to  symptoms  so  closely  allied,  that  diagnosis  of  the 
actual  structural  changes  must  be  a  matter  of  pure  hypothesis.  Operat- 
ing, we  are  uncertain  whether  or  not  the  trephine  is  over  the  site  of 
extravasation ;  we  are  uncertain  whether  it  may  be  necessary  to  punc- 
ture the  membranes  of  the  brain — and,  that  having  been  done,  we  may 
still  fail  ia  exposing  the  blood ;  we  are  uncertain  ot  being  able  to  remove 
the  blood,  even  after  it  has  been  exposed ;  and  we  are  almost  certain  to 
light  up  an  inflammatory  process  of  a  most  urgent,  and  perhaps  unman- 
P  ageable,  character.  In  other  words,  we  are  sure  to  inflict  injury — by 
perforation,  and  exposure ;  we  may  succeed  in  counterbalancing  this 
injury  by  a  preponderating  amount  of  benefit — by  extrusion  of  the 
compressing  agent,  the  escaped  blood ;  but  we  are  fully  more  likely  to 
fail  in  obtaining  the  contemplated  advantage  ;  and  then  the  proceeding 
proves  to  be  altogether  injurious. 

But  to  all  general  rules  there  are  exceptions.  And  here  the  excep- 
tion consists  in  those  cases  of  injury  applied  in  the  course  of  the  middle 
meningeal  artery,  immediately  followed  by  urgent  symptoms  of  compres- 
sion, with  or  without  fracture  of  the  skull,  in  which  we  can  have  little 
doubt  of  the  following  circumstances  : — 1.  That  the  compression  is 
caused  by  extravasation  of  blood,  while  the  symptoms  are  so  urgent  and 
gravescent  that,  unless  relief  be  afforded,  death  will  speedily  ensue ; 

2.  That  the  blood  has  been  extravasated  at  or  near  the  point  struck ; 

3.  That  the  extravasation  is  situate  exteriorly  to  the  dura  mater ;  4. 
That  the  blood  is  yet  mainly  fluid,  and  therefore  likely  to  escape  readily 

1  outwards,  on  an  aperture  of  communication  being  established ;  6.  That 
H  even  if  it  have  coagulated,  extrusion  may  yet  be  effected,  without  neces- 

IM  sarily  exciting  inflammatory  mischief,  either  in  the  brain  or  in  any  of  its 
membranes.  Under  such  circumstances,  we  need  not  hesitate  to  apply 
a  trephuie  to  the  injured  part,  with  the  full  hope  of  affording  most 
"uportaut  and  salutary  relie!". 
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We  can  also  conceive  it  possible,  that  an  injury  may  be  sustained  at 
a  part  of  the  cranium  not  connected  with  the  course  of  the  meningeal 
artery ;  that  the  symptoms  of  compression  by  extravasation  may  be  both 
very  urgent  and  very  plain  ;  and  that  the  surgeon,  alter  careful  examina- 
tion and  consideration  of  the  case,  may  feel  satisfied  that  the  site  of 
extravasation  corresponds  to  the  part  struck.  The  trephine  is  applied. 
If  blood  be  found  at  that  part,  exterior  to  the  dura  mater,  the  issue  is 
most  fortunate.  But  if  no  blood  be  found,  two  questions  naturally 
arise  :  Are  the  membranes  of  the  brain  to  be  perforated  1  or  is  another 
part  of  the  cranial  contents  to  be  exposed  by  reapplication  of  the  tre- 
phine 1  The  latter  question  is  certainly  to  be  answered  in  the  negative ; 
the  former,  in  the  affirmative,  only  when  the  dura  mater  is  elevated 
through  the  trephine-hole,  tense,  comparatively  non-pulsating,  perhaps 
fluctuating,  or  otherwise  affording  tolerably  distinct  evidence  of  the 
sought-for  blood  being  lodged  beneath,  and  in  an  encysted  condition. 

Compression  by  the  Accumulation  of  Pus  between  tlie  Cranium  and 

Dura  Mater. 

Such  an  occurrence  may  be  preceded  or  not  by  sanguineous  extrava- 
sation. There  may  be  at  first  disruption  of  the  dura  mater  from  the 
internal  surface  of  the  cranium,  with  accumulation  of  blood  between; 
perhaps  to  such  an  extent  as  to  cause  compression  of  the  brain.  This 
organ  slowly  recovers  ;  and  the  patient  seems  convalescent.  But,  aftw 
some  interval,  varying  from  days  to  weeks,  the  inflammatory  process  is 
kindled  in  the  injured  part ;  suppuration  occurs,  and  the  internal  bruise 
degenerates  into  an  unhealthy  abscess. 

Or  there  may  be  no  previous  extravasation.  The  bone  and  dura 
mater  sustain  a  shock  by  the  injury,  but  undergo  no  disruption  either  of 
themselves  or  of  their  connections.  There  may  be  at  first  some  symp- 
toms of  concussion,  and  these  pass  away ;  but  convalescence  is  interrupte 
by  febrile  disturbance  of  the  system,  followed  by  symptoms  of  compres 
sion.  The  inflammatory  process  has  been  established  in  the  cranium,  i 
the  dura  mater,  or  in  both  ;  and  abscess  forms  between.  The  inflam 
matory  process  may  have  originated  in  the  membrane,  or  in  the  connec 
tions  of  this  with  the  bone,  or  in  the  bone  ;  or  it  may  have  begun  " 
the  diploe,  causing  abscess  there,  and  extending  inwards ;  or  the  origi 
may  have  been  exterior  to  the  cranium,  in  the  soft  parts,  secondaril 
involving  the  corresponding  portion  of  the  interior. 

If  a  portion  of  the  cranium  have  been  rudely  stripped  of  its  peri-, 
cranium,  it  may  die  ;  but  it  does  not  necessarily  do  so — as  was  formerl" 
stated.  Should  necrosis  take  place,  and  involve  the  whole  thickness  o: 
the  skull  at  that  point,  there  is  necessarily  detachment  of  the  dura  mater, 
interposition  of  pus  between  it  and  the  bone,  consequent  bulging  inw 
of  the  membrane,  and  proportionate  compression  of  the  brain. 

But  detachment  of  the  pericranium,  with  advancing  necrosis  of  th 
external  part  of  the  bone,  does  not  necessarily  imply  a  correspondin 
state  of  matters  within.  The  issue  may  be,  and  often  is,  merely  an  ex 
ternal  exfoliation. 

The  dura  mater  is  a  more  important  and  efficient  membrane  Ui 
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the  pericranium,  as  regards  vascular  nutrition  of  the  bone.  Detach  the 
Jura  mater,  and  the  bone  may  hardly  live  ;  strip  off  the  pericranium,  and 
eifoliation  is  by  no  means  inevitable. 

If  the  injury  have  not  only  denuded  the  external  table  of  its  invest- 
ing membrane,  but  have  also  removed,  at  a  corresponding  point,  the 
Jura  mater,  by  disruption  and  consequent  extravasation,  necrosis  of  the 
portion  of  bone  so  circumstanced,  necessarily  involving  accumulation 
of  pus  between  the  dura  mater  and  cranium,  is  inevitable.  Also,  if 
the  dura  mater  be  alone  detached,  and  subsequently  suppurate,  necrosis 
.  if  the  entire  thickness  of  the  bone  is  still  more  than  probable ;  though 
there  may  not  be  even  an  external  wound. 

However  occasioned,  the  symptoms  of  compression  from  this  cause 
'iffer  very  obviously  from  those  produced  by  extravasation  of  blood, 
ihey  are  not  of  early  occurrence  ;  days,  and  sometimes  weeks,  elapse 
lietween  their  accession  and  the  infliction  of  the  original  injury.  Whereas, 
compression  by  escape  of  blood  is  either  immediate,  or  removed  from  the 
time  of  infliction  only  to  the  extent  of  a  few  hours,  at  the  utmost.  Also, 
m  the  case  of  abscess,  the  symptoms  of  compression  are  invariably  pre- 
ceded by  signs  of  the  inflammatory  process  which  causes  the  suppuration. 
As  regards  the  result,  the  difference  is  still  more  striking.  In  compres- 
sion by  blood,  the  extravasation  may  cease,  the  blood  is  absorbed,  and 
the  brain  recovers.  But,  in  compression  by  pus,  the  compressing  agent 
is  ever  on  the  increase  ;  the  abscess  enlarges  more  and  more  ;  and  pus  is 
but  little  amenable  to  absorption.  The  bone  is  exfoliating,  and,  if  it 
were  separate,  the  matter  would  doubtless  find  an  outward  escape  ;  but 
exfoliation  is  a  tedious  process  j  ere  it  has  been  accomplished,  the  mem- 
brane, growing  more  and  more  tense,  and  itself  involved  in  structural 
'•hange,  ulcerates,  or  sloughs  ;  purulent  irruption  takes  place  inwards  ; 
;md  a  more  extensive,  serious,  and  uncontrollable  inflammatory  accession 
necessarily  ensues.  Or,  previous  to  the  giving  way  of  the  dura  mater, 
an  equally  fatal  inflammatory  extension  inwards,  by  contiguity,  may  have 
occurred,  diffuse  arachnitis,  accompanied  by  suppuration  within  the  cavity 
of  the  membrane,  having  been  set  up  at  a  comparatively  early  period. 
Or  a  sad  complication  may  take  place,  by  invasion  of  all  the  symptoms 
of  pyaemia.  Or,  independently  of  any  such  aggravations,  the  primary  evils 
'jf  fever  and  compression  may  prove  fatal. 

The  symptoms  denoting  formation  of  this  dangerous  abscess  are  two- 
fold; as  affecting  the  system;  and  as  affecting  the  part.  A  man  receives 
an  mjury  of  the  head,  without  fracture  of  the  cranium.   He  may  undergo 
concussion,  or  compression  by  extravasation ;  one  or  other,  or  both ;  or 
he  may  not.    If  he  does  so  suffer,  he  rallies  ;  and,  for  a  time,  seems  ad- 
vancmg  favourably  towards  complete  recovery.    J3ut,  after  some  days,  he 
hecomes  restless,  wakeful,  and  generally  uneasy  ;  his  pulse  rises  and  gets 
•ard ;  his  skin  is  hot  and  dry ;  and  the  other  symptoms  of  inflammatory 
ever  present  themselves — moderate  or  intense,  obscure  or  manifest,  ac- 
'Tding  as  the  inflammatory  process  happens  to  be  chronic  or  acute ;  very 
iwiuently  it  is  the  former.    Pain  is  complained  of  in  the  head  ;  the  eyes 
'Change  their  expression  ;  and  the  cerebral  functions  begin  to  evince  dis- 
^^ruer.    Kigor  occurs,  and  is  repeated.     Suppuration  is  begun ;  and  then 
uperveue,  more  or  less  rapidly,  the  symptoms  of  compression— coma  and 
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hemiplegia — masking,  in  their  turn,  those  of  the  inflammatory  cliaractet. 
Then,  as  to  tlie  part.   The  bone  is  in  a  state  of  necrosis  ;  and  this  condi- 
tion will  certainly  be  indicated  externally.    If  tliere  be  a  wound,  the 
granulations,  instead  of  presenting  the  appearance  of  health  and  heahng,  , 
will  disappear,  or  become  pale  and  glassy ;  and  the  discharge  may  for  a  i 
time  cease — returning  thin,  non-laudable,  perhaps  sanguineous.    If  the 
pericranium  be  exposed,  it  will  be  found  separating  more  and  more  from  a 
the  bone  beneath,  with  pus  interposed.    If  the  bone  be  denuded,  it  will 

be  found  white,  dry,  sonorous,  i 
non- vascular — in  fact,  at  first  i 
dying,  and  then  speedily  dead.  I 
If  the  scalp  have  not  been  divided  li 
either  by  accident  or  by  design,  itil 
is  the  seat  of  what  is  termed^ 
"  the  pufiy  tumour  ;  "  a  swelling^ 
of  greater  or  less  extent,  caused^ 
partly  by  accumulation  of  pusJ 
between  the  necrosed  bone  andJ 
its  pericranium,  partly  by  chang^ 
of  structure  in  the  soft  parts  exn 
teriorly,  which  are  involved  more  or  less  in  the  extending  inflammatoi 
process,  and  are  consequently  the  seat  of  the  inflammatory  productsj 
Indeed,  this  "  pufiy  tumour,"  though  a  valuable  and  peculiar  sign  of  the 
internal  evil,  is  not  to  be  regarded  as  of  a  special  nature ;  being  onlylj 
the  ordinary  product  of  ripe  inflammatory  change ;  csdema  by  serr 
externally,  fibrinous  product  more  deeply,  and  accumulated  pus  overlayJ 
ing  the  bone. 

These  symptoms,  local  and  constitutional,  occurring  together,  denot 
interior  suppuration  at  the  injured  part.    The  local  signs  "  following 
smart  blow  on  the  head,  and  attended  with  languor,  pain,  restlessne 
watching,  quick  pulse,  headach,   and  slight  irregular  shiverings, 
almost  infallibly  indicate  an  infiamed  dura  mater,  and  pus  either  forming 
or  formed  between  it  and  the  cranium."* 

Treatment. — The  general  principles  applicable  to  the  treatment  o;| 
abscess  must  be  carried  out,  if  possible.    The  pus  must  be  evacuated  es 
ternally ;  and  that  at  as  early  a  period  as  possible  ;  as  soon  as  Ave 
satisfied,  by  conjunction  of  the  local  and  constitutional  signs,  that  matte 
has  formed.    The  local  symptoms  alone  are  not  a  sufiicient  warrant  fol 
operative  interference ;  neither  are  the  constitutional  ones  of  febrile  exi 
citement  followed  by  rigors ;  but  when  coma,  with  hemiplegia  on  the  sid<^ 
opposite  to  that  where  the  injury  has  been  inflicted,  and  the  pufiy  seal) 
or  dry  glassy  wound  co-exist,  they  render  the  diagnosis  of  pus  or  curd.i 
lymph  between  the  dura  mater  and  skull  almost  absolute,  and  certainlij 

*  Pott,  vol.  i.  p.  41. 

Fig.  234,  Plan,  illustrative  of  abscess  of  tlxe  dura  mater,  a,  the  cranium ;  h,  J 
suppurated  space  left  by  detachment  of  the  dura  mater  ;  c,  ditto,  by  elevation  of  thf 
pericranium  ;  h  and  c  constitute  the  suppurated  central  space  of  the  inflamniatorij 
disc  ;  d,  the  arc  of  phistic  change ;  c,  that  of  serous  product ;  c,  d,  c,  constitutin  j 
Pott's  puify  tumour. 
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indicate  the  propriety  of  resorting  to  the  use  of  the  trephine.  By  this 
insti'ument — chosen  of  a  largo  size,  to  make  the  probability  all  the  gi-eater 
of  disclosing  the  siippiu-ated  part — the  dead  portion  of  bone  is  perforated; 
\vith  the  hope  that  the  abscess  may  be  discharged  externally,  with  relief 
10  the  symptoms  of  compression.  Be  it  remembered,  however,  that,  even 
ill  the  most  satisfactory  cases,  the  symptoms  of  inflammatory  change  still 
remain,  affecting  in  all  probability  the  visceral  layers  of  the  membranes 
of  the  brain.  Antiphlogistics  must  still  be  continued,  therefore  ;  and 
much  cai-efid  management  is  required,  even  in  the  most  favoiu-able  cases, 
ere  the  patient  is  conducted  to  safe  completion  of  the  cure.  It  may 
happen  that  the  inflammatory  progress  is  not  checked ;  but,  spreading 
both  widely  and  in  depth,  proves  ultimately  fatal  In  short,  while  it 
is  obvious  that  the  only  chance  of  the  patient's  safety  is  by  artificial 
evacuation  of  the  matter,  it  is  equally  plain  that  the  operation  alone  will 
not  suffice,  but  must  be  followed  up  by  the  most  careful  general  treat- 
ment. For  the  experience  of  most  practical  surgeons  of  the  present  day 
tliffers  very  materially  from  the  recorded  successes  of  Pott ;  in  whose 
1  lands  a  satisfactory  result  appears  to  have  been  the  rule,  failure  quite 
the  exception.  Nay,  even  when  all  the  symptoms  mentioned  have  been 
jji-esent,  perforation  of  the  cranium  at  the  injured  part  has  failed  to  dis- 
close any  depot  of  pus ;  and  even  where  success  has  so  far  crowned  our 
efforts  to  relieve  these  urgent  symptoms,  the  evacuation  of  the  pus  has 
failed  to  save  the  patient — the  diffuse  suppuration  of  the  arachnoid 
having  apparently  progressed  commensurably  with  the  formation  of  pus 
external  to  the  dura  mater. 

On  the  other  hand,  it  sometimes  happens,  in  fractures  of  the  base  of 
i  the  skull,  that  an  abscess,  burrowing  between  the  dura  mater  and  bone, 
i  has  eventually  reached  the  middle  ear,  and  discharged  itself  externally 
I  by  the  meatus  ;  the  patient  recovering.  But,  obviously,  such  an  occur- 
I  rence  is  a  rare  exception  to  the  general  rule,  and  cannot  be  trusted  to 
in  practice. 

If,  on  removing  a  portion  of  skull  by  the  trephine,  matter  is  not 
found,  or  the  symptoms  continue  unrelieved,  a  question  arises  whether 
cm-  efforts  at  direct  relief  are  to  cease,  or  whether  further  exploration  is 
to  be  attempted.  Is  the  dura  mater  to  be  perforated,  in  the  hope  that 
the  site  of  abscess  may  prove  to  be  beneath  1  Not,  if  the  membrane 
present  its  usual  normal  characters  at  the  part  exposed ;  level,  moving 
synchronously  with  the  cerebral  mass,  smooth,  of  a  greyish  hue,  and 
shewing  something  of  a  silvery  lustre.  But  if  it  be  protruding  thi^ough 
the  cranial  aperture,  flocculent,  non-pulsating,  and  either  too  dark  or  too 
pale  in  colour— and,  more  especially,  if  it  afford  anything  of  a  feeling  of 
fluctuation  when  touched— we  need  not,  in  the  desperate  condition  of 
the  patient,  hesitate  to  puncture  ;  and  may  hope  to  find  a  circumscribed 
coUection  of  purulent  matter  in  the  cavity  of  the  arachnoid,  which  our 
incision  has  sufficed  to  evacuate.  If  the  dura  matter  appear  sound,  and 
m  puncture  consequently  be  unwarrantable,  are  we  permitted  to  reapply 
ne  trephme ;  either  at  the  site  of  contrecou^j,  or  in  the  immediate  vici- 
^ty  of  the  first  application  1  Either  of  these  procedures  may  be  war- 
anTt^  '  symptoms  of  dura  matral  abscess  are  peculiarly  marked, 

na  the  surgeon  is  thoroughly  convinced  of  its  existence.    But,  as  can 
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readily  be  understood,  the  latter  site  of  reap  plication  is  preferable.  And 
as  already  stated,  a  large  size  of  trephine  should  be  employed  at  first,  to 
anticipate  the  necessity  of  such  repetition.    Only  in  very  extreme  cases 
should  the  site  of  contrecoup  be  trephined.    Having  failed  in  the  indi- 
cated spot,  we  proceed  to  other  explorations  with  great  uncertainty,. 
Fortunately,  however,  it  is  comparatively  seldom  that  the  site  of  abscess^ 
is  elsewhere  than  at  the  injured  part,  when  such  requirements  for  the 
performance  of  the  operation  are  satisfactorily  recognised  before  proceed-., 
ing  to  perforate  the  skull. 

But,  if  the  case  be  under  our  cognizance  from  the  first,  we  have  a  t 
higher  aim  than  the  mere  exercise  of  our  art  by  operation  ;  seeking  to:  j 
prevent  the  formation  of  abscess,  not  to  attempt  its  cure.    The  patient, 
who  has  sustained  an  injury  of  the  head,  of  any  severity,  is  carefully  i 
watched  throughout  the  whole  period  of  convalescence  ;  and  the  first- 
symptoms  of  inflammatory  accession  within  the  cranium  are  met  by  active 
and  sustained  antiphlogistics — more  especially  blood-letting,  quietude 
avoidance  of  all  stimuli  of  both  part  and  system,  low  diet,  purgatives,  anc 
perhaps  calomel ;  assisted,  if  need  be,  after  a  time,  by  counter-irritatioik 
In  spite,  however,  of  every  care  and  any  treatment,  experience  has  unfoM 
tunately  proved,  only  too  surely,  that  where  the  inflammatory  procesi 
commences  in  the  bone  or  dura  mater  at  the  seat  of  injury,  the  affectioj 
generally  runs  its  fatal  course  unchecked  by  treatment. 


"When  suppuration  has  taken  place  either  in  the  substance  of  the  braij 
or  on  its  surface,  the  case  is  obviously  not  amenable  under  ordinary  cix 
cumstances  to  direct  surgical  interference,  and  may  generally  be  said  tj 
prove  fatal.    Still  in  any  case  where  it  has  been  deemed  expedient  tj 
perforate  the  cranium  and  divide  the  dura  mater  in  search  of  pus,  if 
should  have  any  good  reason  for  thinking  that  an  abscess  lay  close  beneatj 
there  could  be  no  possible  objection  to  making  an  incision  into  the  cei; 
bral  substance,  as  was  on  one  occasion  practised  with  success  by  Dupi 
tren  in  apparently  hopeless  circumstances.*    Cure  is  then  beyond  o| 
reach ;  but  perhaps  prevention  was  not.     And  the  latter  indicatiq 
should  sufiiciently  occupy  our  regard  in  the  previous  treatment  of 
injury. 

  *■  H 

When  a  severe  scalp  wound  has  been  sustained,  with  bruising  (j 
fissure  of  the  bone,  it  is  not  uncommon  for  the  character  of  the  woi 
to  degenerate  as  in  the  case  of  dura-matral  abscess,  with  some  constiti^ 
tional  disturbance  of  an  unpleasant  character.     But  neither  the  mei 
ingitic  symptoms,  nor  those  of  compression,  appear.    Suppuration  li^ 
taken  place  in  the  diploe.     If  fissure  exist — perhaps  extending  on 
through  the  external  table — pus  will  be  found  oozing  outwards.  !•> 
largement  of  the  chink  is  necessary,  however,  for  more  free  evacuatic 
If  there  have  been  no  previous  solution  of  continuity,  and  such  syniptci 
be  present  as  to  render  our  diagnosis  certain,  the  trephine  may  be  u^i 
for  removal  of  a  portion  of  the  external  table. 

*  Bless,  par  ai-mes  de  Guerre,  torn.  ii.  p.  146. 
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The  mischief  may  extend  inwardly,  and  dura-matral  abscess  form, 
previously  stated  ;  but,  fortunately,  such  is  by  no  means  the  invariable 
o.ult;  and"  is  indeed  little  likely  to  take  place,  if  suitable  treatment 

uivo  been  adopted. 

If  plilebitis  occur  in  the  diploe,  the  case  becomes  eminently  seri- 
.  ;  partly  on  account  of  the  direct  effects  of  this  disease  giving  rise, 
,<  it  may,  to  intracranial  suppuration;  but  mainly  from  the  risk  of 

luia. 

After  injuries  of  the  head,  metastatic  abscesses  of  the  lungs,  liver, 
•  His  cavities,  joints,  or  areolar  tissues  frequently  occur ;  and  it  is  pro- 
ile  that  at  least  many  of  these  cases  are  connected  with  phlebitis,  or 
vith  thrombosis  of  the  veins,  in  the  diploe. 


Fractures  of  the  Cranium. 

In  the  child,  much  violence  may  be  sustained  by  the  cranium  with 
mpuiiity.  The  osseous  tissue  is  then  elastic  ;  it  yields  to  the  force,  and 
s  temporarily  depressed,  but  without  solution  of  its  continuity  ;  and 
iter  a  time,  the  depression  is  gradually  effaced  by  a  vital  resilience,  in- 
lependent  of  external  aid.  In  the  adult,  and  more  especially  the  aged, 
he  bone  is  of  a  much  more  brittle  nature  ;  and  while  less  force  succeeds 
II  effecting  solution  of  continuity,  more  or  less  extensive,  no  instance 
i  depression  of  the  skuU  has  ever  been  known  to  exist  without  the 
ccim-ence  of  fracture. 

The  skull  may  be  merely  fissured ;  or  the  injured  part  is  broken  into 
^ments,  implicating  the  whole  thickness  of  the  bone,  with  or  VTithout 
session  of  these  ;  or  the  external  table  alone  is  broken ;  or  the  in- 
ual  table  exclusively  suffers  ;  or  both  are  penetrated  by  a  sharp-pointed 
Lcipon,  the  internal  sustaining  the  greater  amount  of  injury.    The  frac- 
;ire  may  be  at  any  part  of  the  periphery  of  the  vault  of  the  cranium,  or 
nay  traverse  its  base  ;  and,  further,  it  maybe  either  simple  or  compound. 
Vli  these  forms  of  injury  vary  much  in  their  effects  ;  in  themselves, 
vever,  they  would  be  of  little  moment  were  it  not  for  the  important 
:'ts  contained  within,  which  must  always  sustain  more  or  less  injury 
ng  with  the  bony  case  in  which  they  are  enclosed. 
The  dangers  attendant  on  the  injury  are  various.    1,  By  concussion. 
'■  By  extravasation  of  blood  within  the  cranium.     3.  By  excessive 
-cape  of  blood  externally  from  the  wound.    4.  By  displacement  of  the 
Pictured  poi-tions  inwards,  causing  compression.     5.  By  inflammatory 
';ce.ss,  occurring  in  either  the  brain  or  its  membranes. 

The  treatment  will  comprise  various  indications  calculated  to  oppose 
liose  several  results. 

Fractures  of  the  cranium,  whether  simple  or  compound,  unite  only  by 
I'jfinitive  callus.    In  some  cases,  even  long  after  the  fracture,  no  union 
"■  hatever  has  occurred ;  and  this  is  probably  due  to  the  absence  of  the 
•rovisional  callus ;  a  wise  law  of  exclusion,  however,  seeing  that  were 
^•h  callus  present  in  quantity,  it  could  not  fail  seriously  to  interfere 
■>'h  the  functions  of  the  brain.    Sometimes,  however,  a  marginal  for- 
^  ition  of  new  osseous  matter  along  the  line  of  fracture  upon  the  inside 
the  skull  has  been  observed ;  and  where  the  line  of  fracture  has  passed 
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through  one  of  the  sinuses,  the  new  hone  has  sometimes  been  so  consi^ 
clerahle  as  permanently  to  obstruct  its  venoiis  channel 

Fissure. 

Capillary  solution  of  continuity  is,  in  itself,  a  thing  of  but  littli 
importance.    But  the  shock  which  has  caused  it  may  well  occupy  ou4 
attentive  regard.    The  fissure  itself,  indeed,  may  in  its  formation  hav«i 
proved  an  actual  advantage  ;  rendering  the  concussion  less  intense  an 
less  hazardous  than  it  might  have  been,  had  the  ringing  calvarium 
mained  entire. 

The  fissure  may  be  short,  and  bounded  by  sutures  ;  or  it  may  travet 
several  of  these,  and  be  of  great  extent ;  as  in  the  instance  of  the  Dt 
d' Orleans,  who  died  from  being  thrown  from  his  carriage  in  1842  ;  tl 
whole  osseous  case  was  split  into  two  parts.    Fissuring  may  take  pi 
at  the  part  struck,  or  at  the  site  of  the  contrecoap.    It  may  be  conjoine 
or  not,  with  rupture  of  the  dura  mater  at  the  fissured  part ;  and  if  it  ij 
so  conjoined,  compression  by  extravasation  is  Hkely  to  ensue.  Whe 
the  injury  is  situate  at  the  base  of  the  cranium,  it  is  usually  associat 
with  such  rupture ;  and  extravasation  occurring  at  this  site,  even  toe 
slight  extent,  we  have  already  seen  to  be  of  the  gravest  import. 

The  symptoms  attendant  on  fissure  are  usually  those  of  concussiox 
in  the  first  instance  ;  and  these  may  be  followed  by  those  of  compressic 
by  extravasation.    Inflammatory  accession  is  not  unlikely  ;  giving  tl 
ordinary  train  of  symptoms,  varying  according  to  the  part  and  texttt^ 
involved.    And  these,  again,  may  be  merged  in  the  symptoms  of  coi 
pression  by  suppuration.    If  the  injury  be  compound,  the  existence 
fissure  is  ascertained  by  the  finger  or  probe.    If  it  be  simple,  the  fia 
may  very  probably  elude  detection ;  the  case  being  treated  as  one 
simple  concussion. 

Long  ago,  it  was  the  custom,  in  the  treatment  of  this  injury,  to  &.i 
pose  the  fissure  throughout  its  whole  extent,  by  incision  ;  and  to  appi 
the  trephine  repeatedly  in  its  course  ;  probably  in  the  hope  of  liberat 
extravasated  blood.    But  no  one  now  thinks  of  thus  aggravating  whatlj 
in  itself  comparatively  simple.    It  is  time  enough  to  take  up  the  trepl 
when  symptoms  of  compression,  by  blood  or  by  pus,  are  so  plain  and] 
urgent  as  to  demand  its  use.    It  is  not  often,  as  already  explained,  tli 
on  the  first  count  we  are  called  upon  to  operate ;  and,  if  we  have  se 
the  case  from  the  first,  it  may  be  our  own  fault  if  we  have  to  interfd 
on  account  of  any  untoward  inflammatory  result.     The  treatment 
chiefly  expectant.    "We  await  reaction  from  the  efi"ects  of  concussioi 
watch  the  period  when  extravasation  is  likely  to  occur  ;  and,  if  need  IJ 
then  interfere — repressingly.    That  period  of  danger  having  passed,  \| 
are  again  quiescent,  though  alert ;  looking  out  for  symptoms  of  infla 
matory  accession ;  and  ready  to  oppose  these  with  energy,  should 
appear. 

Fissure  at  the  base  of  the  Cranium. 

Solution  of  continuity,  in  this  situation,  is  usually  a  fissure  ;  <H 
ruption,  more  or  less  extensive,  without  cunnninution  or  disi'lacemej 


FRACTUKE  OF  THE  BASE  OF  THE  SKULL. 


021 


riu>  fissure  may  either  extend  through  previously  compact  bone  ;  or  be 
1  Idnd  of  diastasis— separation  of  the  sphenoid  from  the  temporal  bones, 
example,  at  the  original  points  of  union.    As  already  stated,  it  is 
,,>rally  accompanied  with  laceration  of  the  dura  mater,  and  internal 
iiiorrhago  ;  and  consequently  is  invariably  attended  with  the  greatest 
hw^er  to  life.    The  important  parts  of  the  brain  implicated  are  almost 
.  rtain  to  be  compromised  in  function,  sooner  or  later  ;  either  almost 
mmediately  by  laceration  and  extravasation  ;  or  by  inflammatory  change 
>  more  remote  period. 

The  injury  may  be  occasioned  in  various  ways.    The  head  may  be 
•rushed  laterally,  or  in  an  antero-posterior  direction ;  as  by  the  wheel  of 
\  elucle  passing  over  it,  or  by  being  jammed  between  a  wheel  and  a 
\  all  or  post,  or  between  a  fixed  surface  and  machinery  in  motion.  Or, 
\  Idle  the  body  is  at  rest,  a  severe  blow  is  received  on  the  vertex  ;  and 
he  strain  of  the  shock,  communicated  through  the  temporal  bones,  pro- 
luces  a  splitting  of  these,  or  tears  open  the  connections  with  the  sphe- 
miil*    Or  the  body,  falling,  alights  on  the  vertex  ;  and  the  spinal 
ihiran,  carying  both  the  weight  and  momentum  of  the  body,  is  driven 
\-n  upon  the  cranial  base — the  basilar  process  being  probably  broken 
..nmgh.t    Or,  falling  from  a  height,  the  patient  alights  on  his  breech, 
u  Ms  heels,  or  on  his  knees  ;  and,  again,  a  concussion  sufficient  for  dis- 
uption  may  be  so  communicated  to  the  cranial  base.    In  such  cases, 
ijvrever,  the  site  of  fracture  and  the  line  of  fissure  vary  greatly.  Some- 
iiues  we  find  the  petrous  portion  of  one  or  both  temporal  bones  alone 
uffering;  sometimes  the  fracture  is  oblique  in  its  direction,  involving 
ue  temporal  and  the  opposite  wing  of  the  sphenoid,  and  coursing  through 
he  body  of  the  sphenoid  or  the  basilar  process  of  the  occipital.  Accor- 
ing  to  the  observations  and  experiments  of  Dr.  Aran,|  the  situation  of 
lie  line  of  fracture  of  the  base,  when  the  force  is  applied  to  the  vertex, 
■  determined  by  the  part  which  first  sustains  the  impetus  of  the  fall 
!'  blow.    "When  the  force  acted  upon  the  anterior  part  of  the  vertex, 
fissure  of  the  base  was  always,  according  to  that  authority,  fovmd  in 
anterior  fossa ;  when  upon  the  middle  of  the  vertex,  in  the  middle 
a ;  when  upon  the  posterior,  in  the  posterior  fossa  ;  and  in  all  these 
'ances  the  fracture  of  the  base  was  accompanied  by  a  corresponding 
lire  of  the  vault.    From  this  fissuring  of  the  vault,  at  the  seat  of  the 
Ucation  of  the  force,  the  injury  of  the  base  is  presumed  to  result ; 
"1  it  need  be  no  objection  to  this  explanation,  that  in  many  of  those 

*  "  If  a  force  be  applied  to  tlie  vertex,  the  superior  border  of  the  parietal  bones 
displacement  downwards,  inasmuch  aa  their  inferior  borders  cannot  be  thrown 
"•  ards  in  consequence  of  their  being  supported  laterally  by  the  overlapping  of  the 
■mous  portions  of  the  temporal  bones  ;  while  the  temporal  bones,  as  M.  Malgaigne 
pointed  out,  are  themselves  supported  by  the  zygoma,  which  constitutes  on  each 
a  true  buttress,  sustained  by  the  superior  maxillary  bone.    A  shock,  then,  ap- 
1  to  the  vertex,  is  directly  transmitted  to  the  temporal  bone,  and  propagated 
"gh  its  petrous  portions  to  the  posterior  part  of  the  body  of  the  sphenoid  bone, 
parts  which  most  fractures  of  the  base  of  the  cranium  traverse." — Brit,  and  For. 
Rev.  No.  29,  p.  174. 

t  Sir  B.  Brodie,  Med.  Chirurg.  Trans,  xiv.  p.  329  ;  Hilton,  Lectures  on  the  Cra- 
-  Archiv.  Gen.  de  Med.,  4e  ser.,  torn.  vi.  p.  180. 
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injuries  the  fissure  implicates  more  than  one  fossa,  for  in  most  sfirioas 
lalls  upon  the  vertex  it  must  be  obvious  tliat  more  than  one  H&nm^ni 
must  be  aflTected.  ^  i 

In  cases  of  fracture  of  the  base,  the  extravasation  is  not  always  slight  J 
it  may  be  great,  one  or  more  of  the  large  venous  sinuses  having  h-, 
torn  ;  then  the  symptoms  are  from  the  first  most  grave,  and  cannot  ], 
end  fatally  and  soon. 

The  circumstances  which  lead  to  a  suspicion  of  fracture  at  the  bas< 
of  the  skull  are  :  The  kind  of  injury  inflicted,  such  as  already  describf- 
symptoms  of  compression,  early  and  severe  ;  escape  of  blood  from  t 

ears,  nose,  mouth ;  ecchymosis 
the  eyelids  and  ocular  conjuncti^■; 
— the  orbital  plates  having  be- 
broken  too,  and  blood  infiltrati. 
forwards   into   the    loose  areoi 
tissue — and   behind  the  masto 
process,  or  in  the  temporal  region 
amaurosis  and  paralysis  of  the  fac 
and  discharge  of  a  watery  flui 
from  the  ear,  throat,  or  nostril 
sometimes  in  considerable  abuiii 
ance.     The  last  symptom — oft' 
termed  "  welling  of  the  ear  "  win 
it  comes  from  the  meatus  auditor/' 
■ — is  not  immediate,  but  occurs  afi' 
some  days  have  elapsed.    By  son 
it  is  considered  to  denote  escay 
of  serous  fluid  from  the  sac  of  tl 
arachnoid  ;  others,  contending  th 
the  phenomenon  has  been  know 
to  occur  when  certainly  that  sac  w 
not  opened  into,  believe  that  the  fluid  is  but  the  serum  of  extravasat^ 
blood,  trickling  through  the  fissure  ;  while  others  are  inclined  to  behe' 
that  in  many  cases  the  fluid  is  either  from  the  fractured  surface  of  boi 
or  is  the  Liquor  Cotunii,  or  merely  a  hypersecretion  from  the  cavity 
the  tympanum ;  by  all  it  is  held  as  a  sign  of  most  untoward  import 
Bleeding  from  the  nose,  mouth,  or  ear,  following  on  severe  injmy  of  t 
head,  is  always  suspicious ;  more  especially  if  the  patient  be  found  in 

*  Laugier,  Compte  Rendu  de  I'Acad.  de  Scien.  1839,  p.  240,  Archives  General 
Aout,  1846  ;  also,  Brit,  and  For.  Med.  Chir.  Eev.  April  1850,  p.  342  j  Eankin 
Eetrospect,  vol.  ii.  p.  100  ;  Lancet,  No.  1658,  p.  24. — Hilton. 

Stalpartius  van  der  Wiel,  Observ.  varior.  cent  prior  obs.  xv. ;  O'Halloran,  Injui 
of  the  Head,  p.  120  ;  Colle's  Lectures,  by  M'Coy,  vol.  i.  p.  135  ;  Alber's  Ga^c 
Medical  1840,  p.  811  ;  August  Berard  and  Nelaton,  Compend  de  Chir.  de  Paris,  toin 
p.  642  ;  Robert  Chassaignse,  Mem.  de  la  Soc.  de  Chir.  de  Pai-is,  torn.  i.  p.  56- : 
p.  542 ;  also  Ghatin,  p.  568. 

Fig.  235.  Fissure  at  the  base  of  the  skull,  involving  the  occipital  and  splun 
bones.    The  patient  fell  from  a  ladder  on  the  vertex,  and  lay  comatose  for  some  d 
before  death.    Extensive  extravasation  was  found  over  the  cerebellum  and  mi 
lobes  of  the  brain. — LisxoN. 
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ktate  of  insensibility.  But  let  it  be  borne  in  mind  that  such  a  combina- 
[ion  of  circumstances  by  no  means  certainly  denotes  the  existence  of 
Tacture  at  the  base ;  the  insensibility  may  be  that  of  concussion  or  of 
ntoxication  ;  the  bleeding  may  proceed  from  mere  laceration  of  the 
3chneiderian  membrane  and  of  the  lining  of  the  meatus — or  rupture  of 
,he  membrana  tympani — and  from  injury  of  the  tongue  by  the  teeth. 
When,  however,  we  have  such  bleedings  accompanied  by  urgent  insen- 
ibility,  obviously  of  the  nature  of  coma ;  when  the  head  symptoms  either 
emain  unimproved,  or  advance  untowardly  ;  and,  more  especially,  when 
)y  and  by  the  "welling  of  the  ear"  appears,  and  the  fluid,  by  its  large 
)roportion  of  chloride  of  sodium  and  very  small  quantity  of  albumen, 
3  found  to  be  identical  with  the  cerebro-spinal  fluid ;  and  lastly  when 
maurosis  and  facial  paralysis  coexist — we  may  safely  conclude  that 
racture  at  the  base  has  occurred. 

The  treatment  must  plainly  be  prophylactic  and  expectant,  as  already 
dvised  in  the  case  of  compression  by  inaccessible  extravasation.  There 
3  no  room  for  operative  interference,  for  the  parts  injured  are  quite  be- 
ond  our  reach.  If  the  compression  be  happily  got  over,  we  must  then 
e  very  watchful  of  inflammatory  accession.  In  all  cases,  prognosis  is 
nfavourable  ;  the  majority  prove  fatal — either  immediately  by  coma 
:om  extravasation,  or  more  remotely  from  the  efi'ects  of  inflammatory 
regress.  Such  cases,  however,  are  by  no  means  necessarily  hopeless, 
van  when  paralysis  accompanies  the  other  lesions.  Nor  must  we  deny, 
5  some  authorities  have  been  inclined  to  do,  the  authenticity  of  a  case 
fracture  of  the  base  of  the  skull,  for  no  other  and  better  reason  than 
.t  recovery  has  resulted. 

It  must  also  be  remembered  that  fissure  of  the  cranial  base  may 
cur  without  any  characteristic  symptoms  being  evinced  ;  the  patient 
leming  to  labour  under  mere  concussion.  The  fissure  may  have  been 
ight ;  and  the  solution  of  continuity  may  have  been  confined  to  the 
•ne  alone.  The  membranes  remain  entire  ;  and  there  is  no  inward 
icape  of  blood.  Compression,  by  extravasation,  necessarily  does  not 
pervene ;  and  inflammatory  danger  may  be  warded  off  by  ordinary 
Such  cases,  however,  are  of  comparatively  rare  occurrence  ;  more 
less  laceration  of  the  brain's  substance  being  the  common  accompani- 
ent,  and  the  great  risk,  in  fracture  of  the  bads  cranii. 

Fracture  withoid  Displacement. 

The  most  common  solution  of  continuity  in  the  cranium  is  not  a  mere 
re;  but  a  fracture,  analogous  to  comminuted  fracture  of  the  long 
fnes ;  reducing  the  injured  part  to  the  condition  of  being  broken  up 
")  one  or  more  fragments ;  and  these,  though  undoubtedly  somewhat 
placed  at  the  time  of  the  accident,  may  or  may  not  remain  displaced, 
jhen  there  is  no  displacement,  the  dangers  to  be  apprehended  are  such 
jare  common  to  other  injuries  of  the  head,  apparently  less  severe  ;  cou- 
pon ;  excessive  reaction,  bringing  compression  either  by  extravasation 
by  acute  inflammatory  accession ;  or  a  more  insidious  inflammatory 
^cess,  occurring  at  a  more  remote  period.    The  fracture  may  be  simple, 
j  compound,  or  with  wound.    The  compound  is  necessarily  of  a  more 
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unfavourable  character  than  the  others;  danger  by  inflammatory  mischi. 
being  greater  and  more  probable.  But  the  difference  is,  on  the  whol<; 
not  so  marked  as  between  corresponding  injuries  of  the  bones  of  the 
extremities.  It  is  possible  that  the  existence  of  a  communicating  wound 
may  prove  even  an  advantage ;  by  permitting  outward  escape  of  blood 
or  of  inflammatory  products,  and  so  saving  the  important  internal  parts. 

The  treatment  is  prophylactic  and  expectant,  according  to  the  general 
principles  already  explained.    There  is  as  little  necessity  for  immediate 
trephining,  as  in  the  case  of  mere  fissure.    If  the  injury  have  been  sii 
tained  at  the  lower  and  anterior  angle  of  the  parietal  bone,  and  is  speedi ! 
followed  by  urgent  compression,  it  may  be  advisable  to  apply  the  trephii 
in  order  to  afford  a  freer  vent  for  the  meningeal  hemorrhage.  En 
usually,  the  aperture  already  existing  is  sufficient  for  an  outward  draij:. 
And  again,  should  symptoms  of  compression  by  suppuration  supervem 
at  a  more  advanced  period,  operative  interference  may  be  necessary  i 
effect  a  free  evacuation.    In  general,  however,  there  is  no  necessity  f 
the  use  of  the  trephine. 

Fracture  with  Displacement. 

If  the  fractured  portion,  or  portions,  be  displaced  inwards,  the  brail 
is  more  or  less  incommoded,  and  symptoms  of  compression  ensue  ;  pro 
portioned  usually  to  the  amount  of  depression,  and  to  the  relativJ 
importance  of  that  part  of  the  brain  which  is  injured.    The  upper 
anterior  surface  of  the  brain,  as  formerly  stated,  may  bear  a  very  coi 
derable  amount  of  compression  with  comparative  impunity. 

The  injury  may  occur  without  corresponding  wound  of  the  soft  pa 
the  whole  vault  having  sometimes  been  so  smashed  within  an  ahnoa 
luiinjured  scalp  as  to  resemble  a  bag  of  broken  fragments  ;  usuaUi 
however,  the  fracture  is  compound. 

The  dangers  are  formidable.     1.  By  concussion,  bruising,  and  lacer 
tion  of  the  brain.    2.  By  extravasation  of  blood.    3.  By  the  results  ( | 
the  inflammatory  process  on  the  brain  and  its  membranes.    4.  By  coi 
pression,  caused  by  the  displacement. 

The  three  first  are  to  be  opposed  by  fulfilment  of  the  ordinary  ind 
cations.    The  last  is  to  be  removed  by  operative  interference.    But  ij 
regard  to  tliis  the  question  at  once  arises  : — Whether,  in  all  cases 
depressed  fracture,  operative  interference,  for  the  purpose  of  replaci 
the  depressed  portion  of  bone,  is  necessarily  demanded  1    Formerly,  tl 
answer  was  in  the  affirmative  ;  at  present,  it  is  not  so.    Elevation  of  tl  j 
depressed  portion  is  had  recourse  to,  with  two  remedial  objects  in  viev 
to  remove  the  cause  of  compression,  and  consequently  the  symptoms 
this,  when  they  exist ;  and  also  to  remove  a  likely  exciting  cause  of  i  | 
fiammatory  access  from  the  portion  of  cerebral  tissue  and  membranes  act 
upon  by  the  depressed  bone.    "When  the  symptoms  of  compression  8  j 
great  and  urgenl^  or,  without  increasing,  shew  no  tendency  to  abate  af 
waiting  for  a  moderate  period,  there  is  no  room  for  hesitation  ;  it  is  plan 
the  duty  of  the  surgeon  at  once  to  attempt  removal  of  the  cause ;  and  fulH 
ment  of  the  former  of  the  two  indications  is  sufficient  warrant  forrecoml 
to  the  operation.    But  if  symptoms  of  compression  either  do  not  exist,  J 
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re  slight,  and  are  recedent  rather  than  gravescent,  the  case  is  very  diffe- 
ent.   If  we  operate,  then,  it  is  only  to  fulfil  the  latter  indication  ;  removal 
,f  the  exciting  cause  of  an  apprehended  inflammatory  process.    And  then 
his  other  question  arises  : — Whether  the  continued  pressure  of  a  smooth 
.ortion  of  depressed  bone,  or  the  furtlier  injury  inflicted  by  perlbrmance 
,f  the  operation,  is  the  more  likely  to  excite  an  untoward  amount  of 
his?    Experience  has  answered  to  the  effect  that  the  greater  risk  is 
neountered  by  recourse  to  operation  *    And,  consequently,  the  rule  is, 
0  refrain  from  operation  in  all  cases  of  ordinary  depressed  fracture, 
n  which  symptoms  of  compression  do  not  exist.    Further  :  we  know 
hat  the  brain  has  the  power  of  slowly  recovering  under  a  certain  amount 
»f  pressm-e,  even  when  that  pressure  continues  undiminished.  And, 
(onsequently,  the  rule  of  non-interference  is  extended  also  to  those  cases 
a  which  the  symptoms  of  compression  exist,  but  are  by  no  means 
rgent,  and  seem  to  be  slowly  receding  rather  than  on  the  increase.  In 
oung  subjects,  the  caU  for  artificial  elevation  must  be  especially  urgent 
efore  it  can  with  propriety  be  obeyed.    For  in  them,  it  is  to  be  remem- 
ered,  that  besides  the  facility  with  which  the  bones  of  the  cranial  cavity 
ield  at  some  other  part  to  accommodate  the  compressed  contents,  a 
^stem  of  mutual  accommodation  may  be  said  to  be  in  progress  ;  the 
rain  not  only  becoming  accustomed  to  its  altered  circumstances,  but  the 
mpressing  agent  being  also  gradually  withdrawn — the  bone,  by  its  in- 
erent  elasticity,  slowly  re- approaching  its  former  level.    In  the  adult, 
lere  is  not  the  same  resiliency  ;  but  then,  too,  something  is  done,  on 
le  part  of  the  bone,  to  favour  complete  recovery  of  the  functions  of  the 
icommoded  organ.    For  after  some  considerable  time,  the  depressed 
jrtion  is  found  to  have  become  wonderfully  smooth  on  its  internal  sur- 
ce,  and  bevelled  at  its  margins,  by  absorption  ;  not  ceasing  to  press, 
at  now  pressing  with  all  gentleness,  on  the  parts  beneath. 

In  ordinary  fracture  with  displacement,  therefore,  we  do  not  inter- 
re  by  operation,  unless  symptoms  of  compression  not  only  exist,  but 
iisist,  or  are  urgent.  And  while  in  these  cases  the  operation  may  not 
bolly  succeed — the  compression  being  perhaps  by  blood  as  well  as  by 
>ne — still  we  believe  that  under  such  circumstances  the  operation  is 
)t  only  advisable  but  imperative.  In  all  other  cases,  we  content 
lelves  with  the  expectant  and  prophylactic  treatment,  as  if  depression 
|d  not  exist. 

When  the  fracture  is  compound,  comminuted,  and  depressed — that 
when  fragments  are  not  only  displaced,  but  completely  detached  from 
[e  rest  of  the  cranium — we  of  course  do  not  hesitate,  in  all  such  cases, 
remove  the  loose  fragments,  with  gentleness  and  care,  whether  symp- 
"  8  of  compression  exist  or  not.    Yet  such  is  not  the  doctrine  incul- 

I  *  Abundance  of  cases  are  on  record,  testifying  the  power  which  the  brain  has  in 
Fing  long-contiuued  pressure,  with  comparative  impunity,  so  far  as  inflammatory 
Nssion  is  concerned.  One  very  remarkable  instance  is  related  by  Sir  A.  Cooper 
maes,  p.  128),  in  which  certain  sj'mptoms  of  compression  endured  for  upwards  of 
teen  months,  in  consequence  of  the  existence  of  depressed  fracture  ;  complete  and 
post  instant  recovery  following  removal  of  the  depression  by  operation  at  the  end  of 
P  period.  i  j  f 
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cated  by  all  surgical  authorities.  Stromoyer,*  for  instance,  recommends, 
even  in  gunshot  fractures  of  tliis  kind,  that  no  interference  should 
permitted,  the  detaclunent  and  separation  of  depressed  portions  of  hone 
being  left  to  nature  alone.  While  he  undoubtedly  speaks  from  experi- 
ence, and  is  backed  by  the  results  of  similar  non-interferences  on  tli.. 
part  of  British  surgeons  in  the  Peninsular,  Crimean,  and  Indian  cam- 
paigns, it  seems  very  unreasonable  to  leave  unremoved  fragments  which 
are  exposed,  detached,  and  virtually  so  many  sources  of  irritation,  ini 
contact  with  a  membrane  prone  to  inflame,  and  in  which,  to  check  the 
occurrence  of  inflammatory  accession,  we  are  abeady  commencing  to 
employ  our  most  powerfid  antiplilogistics. 

Let  it  be  understood,  then,  that  when,  in  a  case  of  compound 
ture,  with  displacement,  sharp  fragments  seem  to  be  dangerously  in  con- 
tact with  the  dura  mater — much  more,  if  this  membrane  be  penetratet 
or  punctured  by  them — we  ought  as  soon  as  possible  to  raise  or  remoT: 
the  offending  portions,  whether  head  symptoms  exist  or  not ;  for  in  ni 
other  way  can  violent  inflammatory  accession  be  averted. 

When  operative  interference  is  determined  on,  the  indications  to  b 
fulfiUed  are  sufiiciently  plain.  To  expose  the  parts,  by  suitable  incisioi 
of  the  soft  textures  superimposed.  To  use  the  sound  margin  of  bone  i 
a  fulcrum,  on  which  the  elevating  lever  may  rest.  To  iasiiiuate  t" 
extremity  of  the  lever  beneath  the  displaced  part,  and  to  effect  repl 
ment  with  as  little  violence  as  possible.  For  the  insertion  and  worki 
of  the  elevator,  sufiicient  space  may  already  exist.  If  not,  this  is  to 
acquired ;  by  gently  lifting  away  a  loose  fragment ;  or  by  removing 
portion  of  the  sound  bone,  by  means  either  of  the  saw,  the  bone  force 
or  the  trephine.  After  the  operation,  much  antiphlogistic  care  m.' 
necessarily  be  maintained. 

Punctured  Fracture. 

By  the  term  "  ordinary  fracture,  with  or  without  displacement,' 
meant  injury  done  by  an  obtuse  body  ;  causing  solution  of  contin 
throughout  the  whole  thicloiess  of  the  bone ;  and  producing  fragm 
composed  of  both  tables  of  the  skull,  separated  from  their  general  cf 
nection  in  nearly  equal  proportions.    A  smooth,  uniform,  non-pene'' 
ing  surface  is  consequently  presented  by  the  depressed  portion  to 
brain  and  its  membranes.    But  when  a  sharp-pointed  body — as 
point  of  a  poker  or  pitchfork,  the  corner  of  a  spade,  shovel,  or  ha 
or  the  angle  of  a  sharp  stone  or  slate — impinges  on  and  penetrates 
cranium,  the  nature  of  the  injury  is  very  different.    The  external  ta 
is  usually  crushed  by  the  penetrating  body,  to  an  extent  proportioi^ 
to  its  lodgment.    But  the  inner  table  gives  way  to  a  greater  ext 
This  used  formerly  to  be  explained  by  the  greater  brittleness  of 
internal  table  of  the  skull ;  experimental  inquiry,  however,  and 
examination  of  museum  specimens — where,  from  the  nature  of  tlic  mj' 
the  penetrating  body  has  again  made  its  exit  from  the  cranial  cavity 

*  Stromeyer,  Maximen  der  Kreigsheilknnsh,  Hanover,  1855  ;  also  Brit,  and  i 
Med.  Chir.  Review,  January  1856  ;  Ballingall,  Military  Surgciy ;  WilliaJiison,  \ 
on  the  Wouudcd  from  the  Mutiny  in  India,  London,  1859. 
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in  some  mmsliot  woumls,  prove  tliafc  these  characters  become  reversed ; 
that  it  is  more  the  direction  of  the  force,  and  degree  of  support  afforded 
in  passinc^  through  the  bone,  which  determine  the  comparative  extent  of 
fracture  o°f  the  outer  and  inner  tables  of  the  skull  *    Besides  the  greater 
extent  of  surflxce  of  the  inner  table  which  is  thus  separated  from  sur- 
rounding vascular  connection,  it  is  very  often  found  to  be  further  broken 
up  into°fragments— usually  small  and  spiculated — which,  being  driven 
inwards  by  the  force  of  the  blow,  penetrate,  or  at  least  seriously  irritate, 
the  coverings  of  the  brain,  producing  inflammatory  accession.    This  may 
be  general,  involving  the  brain  itself, 
and  to  the  last  degree  dangerous ;  or 
it  may  be  limited  to  the  injured  dura 
mater,  causing  abscess  there — a  result 
still  most  perilous  to  life.    And  to 
accomplish  the  latter  evil,  it  is  not 
necessary  that  the  fragments  of  the 
inner  table  should  penetrate,  or  in 
my  way  mechanically  injure  the  dura 
mater.    It  is  sufficient  that  they  are 
etached  from  the  general  cranium, 
md  remain  unremoved ;  there  they  necessarily  die  ;  and,  as  sequestra, 
ley  inevitably  become  surrounded  by  purulent  formation. 

The  rule  of  practice,  then,  comes  to  be  plain.  Wlienever  we  are 
atisfied  that  punctured  fracture  has  occurred — m  other  words,  that  the 
dnd  of  fracture  is  such  that  splintering  of  the  internal  table  is  certain 
•we  camiot  too  soon  proceed  to  operation.  We  trephine  immediately, 
0  as  to  expose  the  fragments,  and  admit  of  their  being  carefully  and 
fficiently  removed.  Unless  they  are  taken  away,  antiphlogistics  are 
iractised  in  vain ;  the  inflammatory  process  becomes  established  at  the 
larfc  j  sooner  or  later  abscess  forms ;  and  then  we  find  ourselves  com- 
pelled to  operate  for  the  removal  of  the  separated  fragments,  or  for  the 
ilief  of  compressed  brain,  under  very  unfavourable  circumstances.  The 
Jast  result  is  abscess  of  the  dura  mater.  But  it  may  be,  that  even  the 
uestionable  chance  by  operation  is  not  afforded ;  the  inflammatory 
ik  having  proved  general — cerebral,  as  well  as  meningitic — and 
eedUy  carrying  off  the  patient.  Taking  the  most  hopeful  view  of  the 
a  necessity  for  operation  is  certain  to  arise,  at  some  stage.  And 
ely  it  is  most  prudent  to  operate  at  that  time  which  plainly  is  most 
'omising  of  an  auspicious  result.  Better  to  operate  at  once,  removing 
e  paramount  exciting  cause  of  the  inflammatory  process,  and  probably 
erting  all  casualties  ;  than  to  attempt,  subsequently,  to  retrieve  or  limit 
ger  and  disaster,  already  sustained. 

The  rule  as  to  operation,  then,  is  very  different  in  the  case  of  punc- 
ed  fracture,  from  what  is  applicable  to  any  other  injury,  hitherto 
j>n3idered.    "We  at  once  proceed  to  the  operation  of  trephining,  whether 

Erichsen's  Science  and  Art  of  Surgery.    Williamson,  ut  mp.,  p.  17.  Prep, 
inseum  at  Cliatham,  No.  2881. 


Fig.  236.  Punctured  fracture,  at  a;  at  b,  the  dura  mater  represented  detached, 
1^  apicula  of  bone  lodged  in  the  vacant  space. 
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head  symptoms  are  present  or  not.    The  mere  existence  of  this  form  of 
injury  is  an  amply  sufficient  warrant  for  our  interference.    Head  symp. 
toms,  and  those  of  a  most  urgent  kind,  are  certain  to  supervene,  if  the 
operation  be  withheld ;  and  thuy  can  be  averted  only  by  early  removal 
of  the  splintered  fragments  resting  on  the  dura  mater.    After  the  opera-  i-j 
tion,  antiphlogistic  treatment  must  be  sedulously  maintained.  1 
As  in  the  case  of  concussion,  it  may  be  difficult,  at  first,  to  persuade  J 
the  patient — as  yet  suffering  but  little — of  the  propriety  of  instantly  ' 
submitting  to  treatment  which  may  seem  to  him  unnecessarily  severe 
and  indeed  quite  unwarrantable.    This  obstacle  is  to  be  overcome,  by  a 
calm  yet  earnest  exposition  of  the  certain  danger  which  otherwise  awaits 
him. 

Obviously,  it  is  our  first  duty  to  come  to  a  just  conclusion  as  to  the 
existence  or  not  of  this  kind  of  fracture.    A  most  minute  examination 
is  accordingly  made.    The  scalp  is  freely  divided,  if  need  be,  to  expo- 
the  fractured  point  to  sight  as  well  as  touch  ;  and  by  a  gentle  yet  deter 
mined  use  of  the  finger  and  probe,  we  endeavour  to  satisfy  ourseh  ' 
thoroughly ;  assisted  in.  our  decision  by  regard  to  the  mode  in  which  tin 
injury  has  been  inflicted. 

Penetrating  cuts  of  the  Cranium — as  by  a  sabre,  axe,  or  sharp  spade 
— often  closely  resemble  punctured  fracture,  as  to  the  kind  of  injuii 
done  to  the  inner  table,  and  the  immediate  necessity  for  operation*! 
When  the  cut  passes  sheer  through  both  tables,  the  inner  one  is  usuall\| 
splintered ;  and  the  fragments  press  inwards,  untowardly.    They  rnvsi 
be  removed.    The  chasm  of  the  wound  is  often  sufficient  to  disclose  thei 
presence  and  site,  to  finger  or  probe ;  and  it  may  suffice  for  removal  i 
If  not,  room  is  to  be  made  by  application  of  the  trephine,  or  saw,  as  mai 
seem  most  convenient. 


Fracture  of  the  External  Table,  alone. 

This  is  not  an  uncommon  result  of  comparatively  slight  violena 
done  to  the  calvarium  ;  by  bodies  either  sharp  or  obtuse.    The  exter 
table  alone  gives  way  ;  and  is  perhaps  driven  inwards  on  the  diplo 
The  most  marked  sample  of  the  injury  is  afforded  by  fracture  over  tlj 
frontal  sinus ;  in  other  parts  of  the  calvarium  the  accident  occurs  onm 
in  those  of  middle  age,  who  possess  diploe,  with  marked  distiactioj^!. 
between  the  cranial  plates.     No  operative  interference  is  requirec 
except  in  the  case  of  the  frontal  sinus ;  and  then  elevation  of  the  d , 
pressed  part  is  expedient.    The  treatment  is,  locally  and  generally,  an'.: 
phlogistic.     But,  as  formerly  stated,  the  inflammatory  process  mi 
become  excessive,  and  extend  inwards ;  and  suppuration  in  the  dipl^ 
may  lead  to  suppuration  also  on  the  internal  aspect  of  the  bone,  necror| 
of  the  implicated  part  ensuing.    Under  such  circumstances,  the  ope 
tion  of  trephining  is  likely  to  be  required,  to  relieve  compressie 
Sometimes  diploal  phlebitis,  or  thrombosis  of  the  intracranial  sinnaj 
with  the  usual  sad  consequences,  ensues  ;  too  often  baffling  all 
ment. 
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Fracture  of  the  Inner  Table,  alone. 

Fortunately  this  is  of  comparatively  rare  occurrence ;  for,  the  outer 
table  remaining  entire,  we  have  no  means  of  ascertaining  the  nature  of 
the  injury,  at  the  time  of  infliction.  It  may  follow  on  a  sharp  concus- 
sing blow;  in  a  patient,  who,  by  reason  of  age  or  other  cause,  has  a 
vit?eous  table  of  unusual  brittleness.  The  table  may  be  simply  severed, 
and  not  much  depressed ;  then  head  symptoms  are  likely  to  prove  both 
sUght  and  transient.  But,  more  probably,  there  is  comminution  as  well 
as  displacement;  and  then  the  usual  hazard  is  incurred  from  the  depressed 
and  perhaps  penetrating  spicula.  The  trephine  is  likely  to  be  called  for, 
after  a  time,  on  account  of  dura-matral  abscess. 

Depression  without  Fracture. 

As  already  stated,  this  occurs  only  in  children  ;  in  whom  bones  are 
uore  prone  to  bend  than  to  break.  A  dimple  is  made  in  the  skull  by 
xternal  violence,  and  is  slowly  effaced  by  virtue  of  the  inherent  elas- 
icity  of  the  tissue.  For  a  time,  there  may  be  symptoms  of  compression ; 
jut  seldom  of  a  marked  character  ;  and  still  more  rarely  urgent.  Opera- 
ive  interference  is  neither  necessary  nor  expedient.  The  treatment  is 
:;:iply  antiphlogistic;  and  prophylaxis  is  long  maintained. 

The  Operation  of  Trephining. 

The  trephine  is  a  circular  saw,  worked  by  a  light  and  rapid  move- 
ment of  the  hand,  whereby  a  portion  of  the  skull  is  divided,  and  may  be 
c'laoved.    The  older  surgeons  employed  what  is  known  as  the  trepan  ; 
n  instrument  of  much  greater  power,  and  which  seems  to  have  fallen 
ito  disuse  most  unjustly,  as  it  is  adapted  to  economise  muscular  effort. 
11  it  the  saw  is  fitted  upon  a  pivoted  shank,  precisely  like  the  carpen- 
•r's  brace,  and  is  worked  in  like  manner.    A  less  cumbrous  instrument, 
l)on  the  same  principle,  has  more  recently  been  copied  from  the  arma- 
1 -ntarium  of  the  engineer,  in  which  the  saw,  pivoted  upon  a  shank, 
1  provided  with  a  horizontal  but  marginally-bevelled  ratchet  wheel,  is 
liven  by  a  perpendicular  pinion  wheel  fitted  to  a  rectangular  driving 
indie.  For  the  application  of  the  trephine  or  trepan,  complete  exposure 
the  bone  is  necessary.    If  a  wound  already  exist,  it  is  enlarged  to  the 
essary  extent.    If  there  be  no  previous  wound,  a  crucial  or  other  in- 
ion  is  made  ;  so  that,  by  reflection  of  flaps,  the  required  exposure  may 
i  effected.    The  pericranium  is  carefully  raised  to  an  extent  sufficient 
'  admit  of  the  free  play  of  the  instrument ;  but  no  further.   The  centre- 
n,  sharp -pointed,  having  been  made  to  protrude  a  short  way  beyond 
;  serrated  edge,  is  securely  fixed  there  by  its  screw.    And  then,  by 
'1  pressure,  accompanied  with  a  slight  rotatory  motion,  the  centre-pin 
i'xed  in  the  bone,  so  as  to  steady  the  teeth  of  the  instrument  as  they 
t  into  the  external  table.    The  teeth  of  the  trephine  are  usually  set  so 
to  work  from  left  to  right.    The  turnings  are  made  steadily  and 
'"ily ;  with  very  light  pressure,  after  the  centre-pin  has  been  fixed  ; 
'1  the  light  pressure  is  exerted  only  during  the  movement  from  left  to 
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right.  When  the  sulcus  has  advanced  to  such  a  depth  as  is  sufficient  to 
retain  the  saw  steady  in  the  groove,  the  instrument  is  withdrawn  and 
tlie  centre-pin  pushed  back  entirely ;  to  proceed  with  it  still  protru'dinc 
were  not  only  to  do  what  is  unnecessary,  but  also  to  encounter  much 
risk  of  injuiy  to  the  dura  mater  at  the  latter  part  of  the  operation.  The 
plain  crown  is  reapplied,  and  worked  steadily  as  before.  There"  is  no 
occasion  for  hurry ;  the  operation  itself,  so  far  as  the  sawing  of  the  bour- 
is  concerned,  is  comparatively  painless ;  besides,  it  is  usually  undertaken 
while  the  patient  is  insensible;  and  in  those  cases  where  sensibility 
remains,  experience  has  shewn  that  anaesthesia  by  chloroform  may  U 
practised  with  perfect  safety.  If  diploe  exist,  a  change  of  sound  an.] 
feeling  is  imparted  to  the  operator,  intimating  that  the  saw  has  passed 
the  external  table.  Then  the  instrument  is  worked  very  warily ;  and  it 
is  well  to  remove  it  from  time  to  time,  examining  the  sulcus  vnth  a 
probe  or  toothpick,  to  ascertain  whether  or  not  at  any  point  section  ol 
the  inner  table  may  have  been  completed.    If  an  aperture  be  detect* 

then  the  instrument,  when  reappHed, 
inclined  to  the  opposite  side,  and  movi 
with   increased   caution   and  lightne^ 
Want  of  paraUeHsm  in  the  two  tables  • 
the  skull  renders  such  precautions  esseii 
tial  to  a  safe  performance  of  the  opei 
tion.    Section  having  been  completed  ; 
all  points,  the  detached  cu'cle  is  to  1 
removed.    Perhaps  it  may  come  away  i 
the  crown  of  the  instrument.    If  no. 
dislodgment  is  elFected  by  the  point 
a  lever,  or  by  forceps ;  and  the  circle 
gently  withdrawn: — in  this  step  of  tl 
procedure,  as  well  as  in  the  last  of  tl 
sawing,  much  care  being  taken  to  av 
injury  to  the  dura  mater.    If  any  re 
or  sharp  points  are  found  on  the  mar 
of  the  aperture,  these  are  to  be  reino. 
by  the  elevator,  or  the  "  lenticular"  an  instrument  fitted  into  most 
phine  cases,  and  suited  for  this  purpose ;  otherwise,  the  dura  ma 
might  sustain  injury. 

When  the  operation  is  undertaken  for  elevation  of  depressed  bone, 
is  seldom  necessary  to  remove  an  entire  circle.  All  that  Ave  desire 
room  sufficient  for  raising  the  depressed  portion,  and  removing  fragmei 
if  need  be  ;  and  this  can  usually  be  accomplished  by  fixing  the  cent 
pin  on  the  brink  of  the  sound  bone,  and  so  removing  by  the  saw  onl; 
segment  of  the  circle.  While,  again,  in  many  cases,  all  the  bone  wk 
is  required  to  be  removed,  can  be  cut  away  by  means  of  bone-cuf 
forceps  or  a  small  saw. 

The  operation,  and  the  object  for  which  it  was  undertalcen,  ha 
been  accomplished,  the  flaps  are  carefully  replaced,  and  the  gent 
wound  is  invested  by  tepid  water-dressing ;  care  being  taken  that  i 

Fig.  237.  Trephining,    a,  the  sonnd  portion  of  cranium  ;  b,  tlie  depressed 
centre-pin  fastened  on  the  brink  of  the  soimd  portion. 
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undue  bleeding  takes  place  iVoni  the  scalp  ;  and,  in  regard  to  this  point, 
it  is  to  be  remembered  that  vessels  which  do  not  bleed  during  the  state 
of  depression,  may  part  with  their  contents  freely  on  the  establishment 
of  reaction.  Above  the  water- dressing  it  is  well  to  place  a  few  turns  of 
a  bandage,  lightly  applied,  so  as  to  afford  support ;  and  this  is  raoi'e 
especially  necessary  when  deficiency  of  the  cranium  happens  to  be  con- 
siderable. The  wound,  in  other  respects,  is  treated  in  the  ordinary  way ; 
union  taking  place  by  the  second  intention.  Of  course,  rest  is  absolute, 
severity  of  regimen  is  extreme,  and  antiphlogistics  are  held  in  readiness, 
for  some  considerable  time  after  the  operation.  It  has  been  proposed  to 
replace  the  removed  circle  of  bone,  after  completion  of  our  object,  in  the 
hope  of  its  becoming  reunited  j  but  such  hope  has  been  proved  vain,  as 
niight  have  been  expected. 

"When  the  wound  has  healed,  the  dura  mater  is  found  to  have  be- 
come incorporated  with  the  soft  parts  exteriorly ;  and  the  breach  in  the 
cranium  is  not  filled  up  by  bone,  but  by  dense  membranous  formation. 
A  meagre  film  of  new  bone  may  be  found  at  the  mere  margin  of  the 
aperture.  And  this,  in  time,  extends  centripetally ;  apparently  by  the 
slow  secretive  action  of  the  parent  bone  alone,  the  pericranium,  dura 
mater,  and  other  soft  parts,  seeming  to  be  incapable  of  ossific  action. 
At  the  margin  of  the  aperture  the  new  bone  may  ultimately  be  of  similar 
thickness  with  the  cranium  ;  but  as  it  extends,  it  shelves  rapidly ;  be- 
coming very  thin  as  it  approaches  the  centre.  Many  years  are  required, 
ere  osseous  reparation  is  complete.  And  in  consequence,  it  is  expedient 
for  a  long  time  to  guard  the  imperfect  part  from  external  injury  ;  a  piece 
of  leather  or  metal  being  worn  over  the  cicatrix. 

At  one  time,  trephining  was  frequently  performed ;  and  on  grounds 
much  too  sHght.  From  the  preceding  remarks,  the  following  brief  de- 
ductions may  be  drawn,  as  to  its  present  use.  It  is  had  recourse  to,  1. 
On  account  of  punctured  fracture,  as  soon  as  possible ;  whether  head 
symptoms  exist  or  not ;  the  object  being  to  remove  splintered  fragments 
of  the  inner  table.  2.  On  account  of  depressed  fracture,  accompanied 
with  urgent  symptoms  of  compression ;  when  elevation  of  the  depressed 
portion  cannot  otherwise  be  effected.  3.  On  account  of  dura-matral 
abscess,  when  local  and  constitutional  symptoms  sufiiciently  concur  in 
pointing  out  the  existence  and  site  of  this  morbid  condition ;  the  object 
being  to  effect  external  evacuation  of  the  pus.  4.  On  account  of  urgent 
compression  caused  by  extravasated  blood ;  only  when  the  circumstances 
are  such  as  to  indicate  the  seat  of  extravasation,  and  when  that  happens 
to  be  accessible. 

Occasionally  the  surgeon  has  been  called  upon  to  trephine,  in  cases 
of  epilepsy,  in  which  the  disease  seemed  to  be  connected — in  the  rela- 
tion of  effect  and  cause — with  a  depression  of  the  cranium,  the  result  of 
former  injury ;  or  in  which  circumstances  seemed  to  point  with  much 
plainness  to  a  certain  spot  of  the  cranium — perhaps  the  seat  of  internal 
enlargement,  of  either  a  globose  or  spiculated  character.  The  operation, 
^nder  such  circumstances,  is  of  doubtful  expediency  j  but  may  be  per- 
formed, at  the  suspected  spot,  in  obedience  to  the  urgent  entreaty  of  the 
patient  or  his  friends. 
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Trepliining  has  also  proved  successful  on  account  of  neuralgia  dc 
pendent  on  inward  growth  from  the  cranium.* 

In  general,  it  is  well  to  avoid  applying  the  trephine  in  the  direct 
course  of  the  middle  meningeal  artery,  or  over  the  longitudinal  sinus. 
Yet  if  it  seem  of  decided  importance  that  the  instrument  should  bo 
applied  at  such  localities,  the  risk  of  hemorrhage  need  not  deter  us.  A 
compress  of  lint,  directly  and  accurately  applied,  will  readily  restrain  the 
venous  bleeding  ;  and  if  a  similar  application  fail  to  stanch  the  arterial 
flow,  the  osseous  canal,  in  which  the  vessel  is  usually  imbedded,  may  h; 
temporarily  plugged,  by  the  insertion  of  a  small  portion  of  wood  or  cork. 

Wounds  of  the  Brain. 

The  brain  may  sustain  an  incised  wound,  as  by  a  sabre  cut ;  a  con-j 
tused  and  lacerated  wound,  as  by  depressed  fracture;  a  punctured  wound, 
as  by  the  thrust  of  a  bayonet,  pike,  or  any  other  sharp-pointed  weapon ; 
or  a  gunshot  wound — of  the  class  "  contused  and  lacerated," — by  the 
penetration  of  a  bullet.  The  likelihood  of  disaster  is  grave  and  immi- 
nent j  by  extravasation  of  blood,  in  the  first  instance ;  by  inflammatory 
accession  and  its  results  secondarily.  Treatment  requires  to  be  propor-i 
tionally  watchful  and  energetic. 

Incised  wounds  may  simply  penetrate,  or  partially  detach  a  slice  ofj 
the  organ.    Such  a  flap  is  not  to  be  at  once  removed ;  but  should 
replaced,  along  with  the  corresponding  investing  textures,  in  the  hop 
that  reunion  may  occur.     Examples  are  not  wanting  of  a  fortunai 
result.t 

In  contused  and  lacerated  wounds,  a  certain  amount  of  inflammato: 
access  is  inevitable.    It  is  our  business  to  moderate  and  control  this,  b; 
the  ordinary  means  ;  so  preventing  disorganization  and  protrusion  of  thi 
cerebral  tissue  at  the  injured  part. 

In  punctured  woimds,  inflammatory  accession  is  not  inevitable— 
unless  foreign  matter  lodge  ;  yet  it  is  very  likely  to  occur.  The  anti- 
phlogistic precautions  require  to  be  very  rigid. 

In  gunshot  wounds,  danger  by  inflammatory  accession  is  pre-eminent 
great.    Not  only  is  the  wound  of  the  contused  and  lacerated  kind  ;  the: 
is  also  great  probability  of  lodgment  of  the  bullet,  or  portions  of  it,  especial 
if  it  be  a  round  ball  and  discharged  from  a  musket ;  for  with  the  presi 
rifled  arm  and  the  conical  ball,  it  is  rare  indeed  for  any  lodgment  to 
effected,  the  ball  usually  perforating  the  skull,  with  an  amount  of  inj 
which  recent  experience  has  shewn  to  be  uniformly  fatal.    Along  wi 
the  missile,  portions  of  the  patient's  cap,  scalp,  hair,  and  skull,  are  usual! 
carried  along  its  track  and  lodge  there.    But  lodgment,  it  is  well  to  re 
collect,  of  extraneous  materials,  may  be  effected  wdlhout  the  appearanc 
of  any  sufficient  aperture  of  entrance.    A  fragment  of  a  ball,  cut  off  fror 
the  general  mass,  may  pass  through  a  fissure  which  temporarily  opens  t 
give  it  entrance,  and  again  rises  to  its  former  level.    One  such  case  cam 
under  the  writer's  notice,  where  a  small  tuft  of  hair  projecting  from 
fissure  of  the  skidl  which  could  haixlly  otherwise  be  detected,  ind 

*  Boston  Med.  and  Surg.  Journal,  August  1846,  p.  53. 
t  Larrey,  CJinique  Chirurgicale.  toni.  i.  p.  140. 
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cated  the  entrance  of  a  fragment  of  a  ball  liardly  larger  than  an  ordi- 
nary leaden  pellet,  but  which  had  given  rise  to  intracranial  suppura- 
tion.    The  more  smalhicss  of  aperture  in  the  cranium  must  not  be 
retarded  as  a  sure  proof  that  the  bullet  has  not  lodged ;  for,  in  the 
young  more  especially,  the  inherent  elasticity  of  the  osseous  tissue  may 
)e  so  great  as  to  diminish  the  space  of  entrance-wound  very  consider- 
ibly.    They  may  lodge  external  to  the  membranes,  or  wound  the  brain, 
n  either  case,  they  may  lie  close  to  the  aperture  of  entrance,  or  they 
aiay  become  arrested  at  some  distance  from  that  point.     The  mere 
'act  that  a  foreign  body  has  penetrated  to  some  distance  from  the  open- 
ng  in  the  skull,  will  not  always  serve  to  indicate  that  perforation  of 
iie  dura  mater  has  occurred.    Larrey,  for  example,  narrates  two  iu- 
ances  in  which  balls  had  passed  to  some  distance  from  the  seat 
fracture,  coursing  along  inside  the  cranial  vault,  and  separating  the 
.ura  mater  from  the  bone ;  which  separation  he,  by  exploration,  traced 
the  opposite  diameter  of  the  cranial  circle.*     The  contusion  and 
aceratioa  of  the  cerebral  tissue  and  its  investments,  consequent  on  gun- 
lot  wounds,  render  a  certain  amount  of  inflammatory  accession  inevi- 
able ;  and  the  lodgment  of  foreign  matter  determines  the  amount  and 
atensity  of  this  to  be  great  and  hazardous.    Further ;  foreign  substances, 
lenetrating  deeply,  are  not  unlikely  to  interfere  with  those  portions  of 
he  organ  most  important  to  life — at  its  lower  and  posterior  part ;  pro- 
ucing  death,  either  instantly,  or  at  no  protracted  period,  by  direct  inter- 
rence  with  function.    To  this  allusion  will  again  be  made,  in  speaking 
wounds  of  the  orbit,  implicating  the  base  of  the  brain. 

Lodgment  of  Foreign  Bodies. 

When  foreign  bodies  penetrate  the  cranium  where  the  site  of  lodg- 
ent  can  be  ascertained  through  the  wound,  the  surgeon  naturally 
icomes  desirous  of  effecting  removal  of  so  palpable  an  exciting  cause 
the  inflammatory  process — the  results  of  which  he  so  much  dreads, 
d  not  without  good  cause.  If  they  can  be  felt  by  the  finger  used 
mtly  as  a  probe,  extraction  may  be  effected  easily  in  most  cases  by  for- 
sps,  or  scoop,  with  little  additional  injury  being  inflicted  on  the  cerebral 
*sue.  In  such  circumstances,  the  operation  should  certainly  be  at- 
mpted  with  as  little  delay  as  possible.  If,  however,  the  site  of  lodg- 
ent  is  imknown,  if  the  foreign  body,  of  no  great  size,  is  found  both 
fficult  of  access  and  firmly  imbedded,  or,  still  more,  if  the  search  for  it 
Qst  imply  a  random  poking  with  a  probe  through  the  substance  of  the 
am,  it  is  better  to  abstain  from  the  infliction  of  exploratory  and  evul- 
violence ;  which  would  be  certain  to  kindle  an  amount  of  inflamma- 
ry  accession  quite  uncontrollable.  It  is  better  to  witldiold  all  direct 
terference;  contenting  ourselves  with  antiphlogistic  measures,  to  ineet 

I at  amount  of  the  inflammatory  process — perhaps  amenable  to  control — 
neh  the  infliction  of  the  wound  and  the  lodgment  of  foreign  matter 
nnot  fail  to  induce.  We  may  happily  succeed  ;  though  the  general 
ognosis  is  doubtless  unfavourable.  There  are  instances  on  record  of 
lilete,  lodged  deeply  in  the  brain,  remaining  there  harmless  for  years  ; 
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incased  in  adventitious  cysts— as  happens  in  other  textures.  8ucl 
fortunate  patients,  however,  require  ever  to  be  most  careful  in  avoidiu.! 
all  inordinate  excitement  of  the  cerebral  functions,  and  of  the  general 
circulation ;  for  it  has  happened,  again  and  again,  that— ai'ter  years  of 
immunity — a  debauch  or  violent  emotion  has  induced  a  sudden  and  fatal 
coma. 

The  rule  of  practice  then  is  :  That,  wliile  it  is  very  desirable,  at  as  early 
a  period  as  possible,  to  remove  foreign  substances  which  have  lodged  in 
the  brain,  in  order  that  we  may  hope  to  contend  more  successfully  will, 
the  coming  inflammatory  process— such  removal  is  not  to  be  attempted  nt 
the  expense  of  further  and  serious  injury  to  the  cerebral  tissue.    Su<  ! 
additional  injury  will  render  the  inflammatory  process  uncontrollubl. 
and  the  patient  must  perish  thereby.    Leave  tlie  part  undisturbed,  an.i 
trust  to  general  antiphlogistics  ;  for  it  is  possible  that  the  inflammatoi  ■ 
process  may  be  kept  within  moderate  limits,  and  the  patient  savfj 
Sometimes  they  make  wonderful  escapes  ;  as  in  the  instance  of  recovti 
after  an  iron  bar  had  completely  traversed  a  large  portion  of  the  brain 
When,  however,  the  foreign  body  has  made  a  transit  mthin  the  craniu; 
between  the  dura  mater  and  the  bone,  as  occurred  in  the  experience 
Baron  Larrey,  and  when  both  the  sensations  of  the  patient,  and  the  pi 
dent  employment  of  carefully  conducted  instrumental  exploration,  imi 
cate,  without  the  risk  of  doubt,  the  site  of  the  foreign  body ;  tht  i 
undoubtedly,  either  by  the  use  of  forceps,  or  by  trephining  over  the  sii 
of  lodgment,  the  foreign  body  may  readily  enough  be  removed.  Th' 
writer  has  assisted  in  removing  a  ball  from  the  left  hemisphere  of  t" 
brain,  where  it  had  been  lodged  for  more  than  a  month,  and  where  t 
external  wound  gave  no  indication  of  space  sufficient  for  the  passage  o 
a  bullet.    The  operation  was  undertaken  to  afford  a  free  egress  for  pij 
oozing  from  the  aperture  in  the  cranium ;  and  on  removing  a  circle  o 
bone,  including  the  fracture,  a  wound  of  the  dura  mater  was  expos- 
through  which  a  pultaceous  mixture  of  pus  and  brain  substance  oo 
coming  from  a  cavity  in  the  hemisphere,  in  which  lay  the  bullet, 
from  which  it  was  extracted  without  difficulty. 

Hernia  Cerebri. 

By  this  term  is  meant  protrusion  of  the  cerebral  substance  thro 
cranial  deficiency.    To  constitute  this  morbid  state,  tliree  things  usu 
conspire  :  deficient  space  in  the  cranium  ;  a  corresponding  aperture  in  ti 
membranes  of  the  brain,  by  wound,  ulceration,  or  sloughing ;  and  dis 
ganization  of  the  corresponding  portion  of  cerebral  substance  by  inflamn- 
tory  change.    It  is  most  likely  to  follow  on  compound  and  comniinut 
fractures  of  the  skull,  with  depression  of  the  fragments,  and  laceration 
both  brain  and  membranes. "  The  pouting  prominence  of  brain  at  fi 
merely  fills  the  cranial  orifice ;  it  then  shoots  above  it ;  and,  in  no  lo 
time,  it  may  attain  to  a  considerable  size.    Now,  probably,  its  n( 
becomes  imj^acted  in  the  cranial  aperture,  is  strangulated  there,  a 
sloughs  j  a  fresh  protrusion,  however,  takes  place,  and  the  progress  is 
before.    Portion  after  portion  of  the  ujiper  part  of  the  brain  may  be  1 
*  liigolow ;  Brit,  and  For.  Kov.,  Oct.  1850,  p.  543. 
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in  tliis  manner,  without  apparent  and  direct  injury  to  the  corebral  func- 
tions •*  but,  sooner  or  later,  the  formidable  constitutional  initation 
svhich  accompanies  will  prove  fatal ;  and  there  is  besides  a  risk  of  the 
iutlammatory  process  extending  widely  from  the  original  site,  and  prov- 
[ncr  fatal  by  affecting  imporatnt  parts  at  the  base  of  the  cranium. 

Prevention  may  be  in  our  power.    When  the  brain  has  been  exposed 
3y  compound  and  comminuted  fracture,  and  when  there  is  a  deficiency 
)f  the  cranium,  by  removal  of  the  fragments,  with  or  without  use  of  the 
irephine — the  occurrence  of  cerebral  protrusion,  in  consequence  of  inflam- 
matory accession,  is  always  to  be  apprehended.    Therefore — 1.  No  more 
)i  the  cranial  walls  should  be  removed  than  is  absolutely  necessary.  2. 
Ail  sharp  margins  or  spicula  protruding  towards  the  dura  mater  must 
e  removed.    3.  All  injury  of  the  dura  mater  must  be  most  carefully 
voided.     And  two  indications  fall  to  be  fulfilled.     1.  To  atone  for 
,8  cranial  deficiency,  by  afi'ording  uniform,  steady,  yet  gentle  support  to 
,ho  part,  by  compress  and  bandage ;  renewing  the  dressing  as  often  as 
leanliness  and  propriety  of  management  require.    2.  By  antiphlogistics, 
meous  and  efficient,  to  prevent  or  control  inflammatory  accession. 

An  attempt  to  cure  comprises  greater  difficulty.  The  obvious  indi- 
ations  are,  to  restrain  the  inflammatory  process ;  and  to  repress  the 
ixuberant  growth.  Tlie  former  is  to  be  fulfilled  by  antiphlogistic  treat- 
ent ;  but  this  must  be  most  warily  conducted,  inasmuch  as  by  this 
ime  there  is  no  tolerance  in  the  system  of  severe  remedies  of  that  cha- 
acter.  To  fulfil  the  second,  three  means  have  been  considered  effectual ; 
iiessure,  ablation,  escharotics.  Pressure  used  to  be  preferred ;  and  if 
mployed  at  all,  should  be  direct,  accurate,  steady,  firm,  but  not  severe — 
est  symptoms  of  compressed  brain  be  induced,  with  aggravation  of  the 
amniatory  risk.  Ablation  of  the  cerebral  protrusion  is  not  expedient 
t  first,  and  should  only  be  resorted  to  when  the  protrusion  is  consider- 
Me,  and  when  we  hope  to  relieve  tension  by  affording  escape  to  the 
ammatory  products  which  have  collected  within,  and  are  retained  by 
ihe  protrusion  acting  like  a  plug.  In  such  circumstances,  the  protruding 
ortion  should  be  shaved  smoothly  off,  by  a  knife,  on  a  level  with  the 
ixanial  aperture. 

The  protrusion,  when  examined,  will  be  found  to  consist  of  cerebral 
mbstance  more  or  less  disorganized ;  often  mixed  with  grumous  blood, 
d  other  inflammatory  products.    Sometimes  it  contains,  or  is  based  on, 
.n  accumulation  of  pus,  or  other  inflammatory  result.    Then  enlarge- 
ent  of  the  opening  in  the  dura  mater,  or  even  in  the  brain  substance, 
ay  perhaps  be  found  useful,  as  a  means  towards  alleviation,  if  not  of 
■ore.    It  must  be  recollected,  however,  that  this  is  not  intended  to 
»ncourage  any  foolhardy  exploratory  incisions,  or  punctures  ;  for  in  many 
the  protrusion  is  obviously  due,  not  to  an  abscess  within  the  mem- 
'lanes,  but  to  accumulation  of  serum  taking  place  within  tlie  ventricles, 
"d  thus  displacing  the  brain  substance  which  lies  nearest  the  opening 
the  cranial  parietes.    The  formation  of  a  Hernia  Cerebri  is  always  a 
ost  unfavourable  sign  ;  and  the  ultimate  issue  is  seldom  but  unfor- 

*  It  has  been  supposed  tliat  the  lost  portions  of  cerebral  substance  ai-e  regenerated 
y  a  reparative  effort  on  the  part  of  the  brain  ;  and  that  tlius  the  nou-iuipairmeut  of 
«rebral  fuuction  may  be  accounted  for.— Lancet,  No.  1399,  p.  760. 
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tunate.  The  affection  is  sometimes  simulated,  however,  by  coagulum 
A  mass  of  clotted  blood,  mixed  with  inflammatory  products,  but  con- 
taining little  or  no  cerebral  substance,  may  protrude ;  presenting  almost 
the  same  appearances  as  the  genuine  tumour.  This  is  amenable  to  more 
summary  treatment,  and  bespeaks  a  more  hopeful  issue — although  usually 
a  sign  of  an  active  inflammatory  process  having  seized  on  the  part,  and 
calling  for  a  proportionate  activity  in  antiphlogistics.  The  projection 
is  at  once  removed,  by  knife  or  fingers;  and  support  by  pressure  is 
applied  to  the  cranial  aperture. 

Paracentesis  Capitis. 

The  operation  of  tapping  the  brain  in  chronic  hydrocephalus,  known 
to  Hippocrates,  and  practised  by  the  surgeous  of  the  middle  ages,*  enjoys 
in  the  present  day  no  great  repute.  Of  modern  practitioners,  Dr.  Con- 
quest has  shewn  the  greatest  favour  to  the  procedure  ;  and  his  experience 
of  it  has  been  by  far  the  most  productive  of  success.t  Of  nineteen  cases 
in  which  the  operation  was  performed,  ten  were  "  living  when  last 
heard  of. "J 

Dr.  West  has  collected,  from  various  sources,  fifty-six  cases ;  §  of 
which  forty  died,  sixteen  only  recovering.  Of  the  fatal  cases,  six  died 
within  four  days  ;  six  within  fourteen  days  ;  three  within  one  month  ;i 
nine  within  three  months  ;  only  one  survived  the  puncture  six  months 
and  none  survived  the  last  puncture  more  than  thirty-five  days.  Death 
took  place  either  by  exhaustion,  or  under  cerebral  sj^mptoms.  In  manyi 
cases,  in  addition  to  the  presence  of  much  fluid,  the  substance  of  tli 
brain  was  found  softened  ;  and,  besides,  "  there  existed  in  sixteen  of  th, 
cases  serious  organic  disease,  or  malformation,  of  the  brain  itself." 

The  serous  accumulation  usually  takes  place  within  the  ventricles  ^ 
and  the  brain,  if  not  congenitally  deficient,  is  spread  out  and  attenuated, 
with  its  convolutions  smoothed  away ;  the  ventricles  ultimately  consti- 
tuting one  large  cavity  covered  by  a  thin  layer  of  cerebral  substance,^ 
"which  lies  immediately  beneath  its  own  membranes.  Sometimes,  on  the 
other  hand — though  comparatively  rarely — the  liquid  is  immediately 
■within  the  dura  mater ;  and  the  brain,  which  in  these  cases  is  usuallj 
partially  deficient  in  its  commissures,  lies  at  the  bottom  of  the  serov 
cavity.  In  the  former  class  of  cases,  the  communication  between  th 
ventricular  serous  cavity  and  the  external  arachnoid  will  be  found 
occluded,  by  inflammatory,  syphilitic,  or  scrofulous  product  occurring  irj 
the  membranes.  The  ventricular  cavity  thus  becomes  converted  into 
closed  cyst,  and  increases  in  size  at  the  expense  of  the  brain  substanca' 
by  which  it  is  enclosed. 

Eemedial  means  in  chronic  hydrocephalus  consist  of  alterative  purgai 
tives,  with  mercurials,  and  iodide  of  potassium,  assisted  by  gentle  counter* 

*  Philosopli.  Transact,  vol.  xlvii.  Ann.  1751. 

t  Medical  Gazette,  March  1838.  _  J 

t  In  Dr.  Conquest's  cases,  the  greatest  quantity  of  fluid  drawn  oflT  at  one  time  wad 
§20i  ;  the  largest  total  quantity  357,  or  g58  ;  the  greatest  number  of  operations  u  j 
any  one  case,  live  ;  performed  at  intervals  of  from  two  to  six  weeks. 
§  Medical  Gazette,  April  15,  1842. 
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rritation  and  uniform  pressure  on  the  head.  These  may  be  expected  to 
je  attended  with  comparatively  satisfactory  results,  when  the  disease  is 
ipparently  due  to  a  syphilitic  taint,  in  either  of  the  parents,  having  been 
iommunicated  to  the  unfortunate  child.  Failing  these,  the  question 
irises  Avhether  the  patient  is  to  be  abandoned  to  his  fate,  or  an  attempt 
aade  to  save  him  by  tapping.  Some,  acting  on  the  principle  "  ancejjs 
medium  melius  quam  nullum'  operate ;  the  majority  decline  interference. 
Itatistics,  in  the  aggregate,  as  we  have  seen,  hold  out  no  flattering  pro- 
pect  of  success.  At  the  same  time,  in  an  otherwise  hopeless  case,  if  the 
arents,  on  a  fair  and  full  representation  of  every  circumstance  having 
leen  made  to  them,  are  willing  and  desirous  to  undertake  the  risk,  there 
Bsms  to  be  no  insuperable  reason  against  the  operation  being  then  per- 
jrmed.  One  of  three  events  may  occur  ;  death  may  ensue  speedily  ;  or 
latters  may  be  left  much  as  they  were,  the  head  refilling ;  or  a  cure 
lay  be  effected.    Hoping  for  the  last,  the  surgeon  proceeds  thus  : — ■ 

A  small  trocar  is  introduced  perpendicularly  through  the  bregma,  or 
a  the  coronal  suture,  at  a  safe  distance  from  the  longitudinal  sinus  and 
B  feeding  veins  j  and  it  is  seldom  necessary  to  penetrate  further  than 
bout  two  inches.  "Withdrawing  the  trocar,  clear  serum  flows  through 
e  canula,  and  the  more  gradually  it  escapes  the  better ;  compensating 
iressure  beiag  at  the  same  time  made  on  the  head,  by  the  hands  of  an 
istant.  Should  the  pulse  become  quick,  the  pupils  contract,  and 
,e  face  suddenly  change  its  expression,  the  floAv  is  stopped  for  a 
me.  Taintness  occurring,  the  child  is  laid  horizontal,  and  a  few  drops 
ammonia  given  in  water.  Sometimes  blood  comes  thrtiugh  the 
,nula,  a  sign  that  a  vein  has  been  punctured  ;  *  sometimes  the  flow 
|ecomes  obstructed  by  a  portion  of  brain,  and  the  canula  requires  to  be 
eared  by  a  probe. 

After  enough  has  been  drained  away,  the  wound  is  shut  by  means 
colloclion,  and  the  whole  head  is  carefully  and  uniformly  supported  by 
astic  strapping.    Should  sHght  cerebral  excitement  follow,  it  is  well ; 
T  success  is  most  probable  in  such  healthful  result  being  in- 

ced  by  the  excitement,  as  after  injection  of  hydrocele.    But  in  general, 
d  doses  of  the  hydrargyrum  c.  cret^  are  useful,  as  a  check  against 
cess.    And  when  this  does  occur,  our  main  reliance  will  be  placed  on 
ercurial  influence,  with  topical  depletion  by  leeches. 

In  the  most  favourable  cases,  we  can  scarcely  expect  a  successful 
ue  but  by  repetition  of  the  tapping ;  and  the  amount  of  interval  must 
regulated  by  circumstances.    In  iDut  one  case  have  I  ventured  to 
lerate.    The  first  tapping  proved  highly  satisfactory  ;  the  seccmd  ter- 
.ted  fatally  by  convulsions.    It  has  more  recently  been  proposed  to 
gect  tincture  of  iodine  into  the  cavity  after  the  operation  of  simple 
ithdrawal  of  the  fluid ;  in  imitation  of  the  successful  results  wliicli 
•ve  followed  a  like  treatment,  in  cases  of  the  analogous  disease  of 
drorachls.     The  conditions  are,  however,  so  different,  that  putting 
■together  out  of  sight  the  consideration  of  the  direct  irritation  and  in- 
■mniatory  danger  to  the  brain  membranes,  and  only  looldng  at  the 
«5t8  of  rapid  re-effusion,  which  we  know  constantly  follows  upon  the 
gection  of  tmcture  of  iodine,  such  treatment  appears  quite  inadmis- 
*  Watson's  Lectures,  Medical  Gazette,  March  18il. 
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sible  in  this  situation.    Should  any  operative  proceeding  be  deemed 
justifiable,  it  appears  not  improbable  that  tlie  introduction  of  a  fine 
tenotomy  knife  into  the  serous  sac,  ■with  tlie  object  of  dividing,  from 
within  outwards,  the  membranes  and  thin  layer  of  cerebral  substam. 
which  are  alone  interposed  between  the  cavity  of  the  cyst  and  tLi 
external  arachnoid,  would  so  restore  the  balance  which  has  been  di 
stroyed  by  the  occlusion  of  the  cerebro-spinal  canal,  as  to  admit  of  tl 
employment  of  medicinal  agencies  with  better  results  tbin  before. 


CHAPTER  XXXIL 


DISEASES  OF  THE  SCALP  AND  CEANIUM. 


Erysipelas  of  the  Scalp. 

rms  disecose  may  be  idiopathic  ;  and  then  it  is  usually  of  a  mild  charac- 
,er,  so  far  as  intensity  of  the  local  affection,  and  its  effect  on  texture,  are 
oncerned.  It  is  very  apt,  however,  to  supervene  on  wounds ;  more 
ispecially  if  the  textures  have  been  much  bruised,  the  parts  rendered 
,ense,  and  the  inflammatory  products  prevented  from  escaping,  whether 
)y  an  improper  use  of  sutures,  or  by  the  form  of  injury  originally  in- 
licted.  Such  untoward  accession  to  scalp  wounds  is  also  much  favoured 
)y  ungenial  conditions  of  the  atmosphere  at  certain  seasons  ;  as  well  as 
)y  previous  derangement  of  the  primse  vi£e,  or  habits  of  intemperance  on 
16  part  of  the  patient.  If  the  phlegmonous  form  occur,  danger  to  tex- 
ure  is  great ;  by  diffuse  infiltration  both  above  and  beneath  the  tendi- 
loua  expansion  of  the  occipito-frontalis  ;  and  the  constitutional  symp- 
oms  are  proportionally  urgent. 

The  chief  peculiarities  of  erysipelas  of  the  scalp,  in  a  practical  point 
f  view,  may  be  considered  to  be  ; — the  unfavourable  nature  of  the  parts 
or  suitable  treatment  of  the  milder  examples,  on  account  of  the  presence 
f  hair ;  the  unfavourable  nature  of  the  parts,  on  account  of  the  presence 
f  a  large  amount  of  tendinous  expansion,  for  safe  progress  of  the  more 
rave  forms  of  the  disease  ;  the  consequent  frequency  of  sloughing  of  the 
reolar  tissue  of  the  scalp,  along  with  the  occipito-frontalis  muscle  and 
ericranium  ;  and  the  dangerous  propinquity  of  the  affected  part  to  an 
rgan  of  the  greatest  importance,  which  is  ever  liable  to  suffer.  When 
occurs,  it  may  usually  be  traced  to  an  extension  of  the  inflammatory 
•Tocess  along  the  sinuses  of  the  diploe  to  the  intracranial  vessels,  and 
'om  them  to  the  membranes  of  the  brain  ;  attended  with  the  formation 
f  more  or  less  serous  and  fibrinous  product,  and  even  advancing  to 
ppuration  within  the  cranium.  This  untoward  result,  too,  may  de- 
elope  itself,  when  convalescence  is  apparently  already  established. 
Treatment. — When  erysipelas  threatens  to  seize  upon  the  scalp,  either 
■tly  or  by  extension  from  the  face,  it  is  our  first  duty  to  have  clean 
'rasion  of  the  hair  effected,  so  that  the  necessary  measures  may  be  fully 
our  power  when  the  accession  does  occur.  In  the  case  of  extension 
oro.  the  face,  the  disease  is  usually  of  the  simple  character  and  limited 
the  skin.  For  cure,  hot  fomentations,  with  or  mthout  punctures, 
lally  suffice,  in  addition  to  the  ordinary  constitutional  management, 
old,  or  other  repellents,  must  never  be  employed  ;  they  may  be  grate- 
u  to  the  sensations  of  the  patient,  at  the  time  ;  but  the  risk  by  meta- 
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stasis  is  overwhelming.    Even  the  direct  application  of  nitrate  of  silver  l> 
the  erysipelatous  part  is  not  advisable  ;  for  a  similar  reason.    In  mau  v 
cases  the  simple  dusting  of  violet  powder  over  the  surface,  so  as  to  pi^ 
vide  a  protective  layer — or  the  application  of  glycerine  to  the  red  ai. 
tender  skin — will  be  found  more  pleasant  to  the  patient,  and  quite  ; 
efficacious  as  any  more  potent  local  measures.    Punctures  by  means  oi 
the  lancet  are  more  painful  than  beneficial,  and  though  at  one  time  mu';li 
employed  in  such  cii'cumstances,  may  very  reasonably  be  omitted  in  a] 
simple  cases.    Especial  regard  must  be  had  to  the  interior  of  the  head 
both  during  the  progress  of  the  disease,  and  for  some  days  after  i 
apparent  decline.    Throughout  the  treatment  the  head  is  kept  higli 
the  patient  being  almost  in  a  sitting  posture. 

The  chalybeate  treatment  is  not  contra-indicated ;  but  must  be  con 
ducted  with  special  regard  to  the  risk  of  cerebral  disorder;  and  as  in  su* 
cases  the  liver  and  kidneys  are  usually  either  singly  or  together  imp]. 
Gated  in  the  disordered  state  of  the  system,  saline  purgatives,  wit 
blue  pill,  antimonials,  and  acetate  of  potash,  may  with  great  advauta; 
be  combined  with  the  employment  of  the  salt-s  of  iron. 

If  the  phlegmonous  form  declare  itself  in  the  scalp,  and  dangeroi 
infiltration  have  already  begun,  we  cannot  too  soon  make  the  requisii 
incisions  in  those  parts  which  plainly  demand  them.    The  knife  nee 
not  pass  beyond  the  sub-integumental  adipose  tissue,  if  the  disease  ha 
as  yet,  gone  no  deeper  ;  but  if  infiltration  be  already  subtendinous,  tl 
knife  must  pierce  tendon  too  ;  otherwise  the  invariably  aggravating  to 
sion  cannot  be  relieved  ;  pain  will  increase  greatly,  and  the  inflanimato. 
fever  will  rise  higher ;  matter  will  burrow  rapidly  over  the  pericraniui 
and  probably  beneath  it  also  ;  and  the  disease  will  extend  widely — ^pe 
haps  involving  the  cranial  contents,  in  at  least  a  minor  form.  Timeo 
incision  will  usually  check  the  further  progress  of  the  disease,  and  pi 
vent  the  extensive  sloughing  which  would  otherwise  of  necessity  occi 
Should  the  affection,  however,  have  extended  far  and  wide,  then  nun: 
rous  limited  incisions  should  be  preferred  to  one  large  cut,  and  th( 
should  not  be  confined  merely  to  the  patts  where  suppuration  beneath 
bagging  scalp  already  exists,  but  be  placed  also  in  the  tumid  and  braw 
parts  around,  where  the  preliminary  inflammatory  process  is  yet  or: 
extending. 

"When  burrowing  of  matter  has  taken  place  beneath  the  tendinc  i 
expansion,  it  is  not  necessary  to  lay  the  track  open  throughout  its  wh  i 
extent ;  but  only,  by  the  formation  of  a  dependent  opening — with  a  si- 1 
able  counter-opening,  if  need  be — to  prevent  purulent  accumulation, 
to  afford  the  parts  an  opportunity  of  effecting  reunion  by  granulati 
To  assist  in  this  indication,  iiniform  support  by  bandaging  is  very  usei 
after  the  acute  stage  has  passed  by. 

When  the  scalp  has  been  undermined  by  pus,  even  extensively; 
does  not  follow  that  it  must  necessarily  slough,  in  any  part  of  the  uno 
mined  portion.  Its  vascular  supply  is  not  so  dependent  on  the  s: 
jacent  areolar  tissue  as  is  that  of  ordinary  integument ;  the  course  of! 
ramifications  of  the  occipital  and  temporal  arteries  being  rather  cutane 
than  subcutaneous  ;  and  the  isolated  skin — beariiig  its  own  vessel' 
consequently  retaining  its  supply  of  blood  but  little  impaired. 
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Aware  of  the  cUmgcrs  of  erysipelas  of  the  scalp,  it  is  plainly  our  duty 
in  the  management  of  all  Avounds  of  the  head— however  trivial  they  may 
at  fii-st  seem  to  be— to  avoid  everything,  in  part  and  system,  calculated  to 
induco  an  undue  amount  and  kind  of  tlie  inilammatory  process  ;  more 
ospecially  if,  by  previous  indisposition,  or  sinister  atmospheric  inlluonce, 
the  patient  seems  to  be  predisposed  to  erysipelatous  accession.  And 
even  when  convalescence  is  abeady  set  in,  we  should  not  regard  the 
patient  as  free  from  danger  of  the  occurrence  of  internal  mischief.  The 
continuance  of  a  quick  pulse,  or  an  unnaturally  slow  one,  a  dry  tongue, 
an  ii-ritable  stomach,  and  restless  or  delirious  nights,  should  awaken  our 
s\ispicions,  and  demand  the  employment  of  active  treatment. 


Tumours  of  the  Scalp. 

Encysted  tumours,  commonly  called  Wens,  are  found  more  frequently 
on  the  scalp  than  in  any  other  situation  ;  and  they  are  seldom  single  ; 
occurring  in  groups,  in  successive  crops,  and  in  various  stages  of  develop- 
ment ;  varying  from  the  si^e  of  a  millet  seed  to  that  of  a  small  melon, 
and  sometimes  in  such  numbers  as  almost  to  defy  enumeration.  In 
general  they  are  regarded  mainly  as  deformities ;  but  when  they  suppu- 
rate and  open,  they  may  become  both  troublesome  and  dangerous.  The 
only  advisable  mode  of  treatment  is  removal  by  the  knife.  Tha  main 
danger  to  be  encountered  is  inflammatory  accession,  assuming  the  erysi- 
pelatous character ;  and  this  must  accordingly  be  provided  against  by 
careful  apposition  of  the  edges  of  the  incision ;  taking  care  that  all 
bleeding  has  become  spontaneously  arrested  in  the  first  instance ;  and 
suitable  constitutional  treatment  being  maintained,  as  well  before  as  after 
the  operation. 

J£  the  tumour  be  of  large  size,  it  is  removed  by  regular  dissection. 
By  two  elliptical  incisions,  of  merely  subcutaneous  depth,  the  redundant 
and  adherent,  or  ulcerated  integument  is  detached ;  and  then  the  cyst, 
carefully  preserved  entire  and  tense,  is  dissected  from  its  connections,  and 
taken  away  along  with  the  portion  of  sacrificed  integument.    The  flaps 
of  skin  are  then  replaced ;  and,  on  oozing  of  blood  having  ceased,  they 
are  brought  into  accurate  contact ;  the  wound  being  treated  with  the 
hope  of  adhesion.    Approximation  is  effected  by  wire  sutures,  or  a  pad 
and  bandage,  as  seems  most  suitable ;  and  to  facilitate  the  application 
of  these  retentive  means,  the  surrounding  scalp  should  be  shaved,  if  not 
aheady  divested  of  hair — the  bulbs  having  been  destroyed  by  the  growth 
of  the  tiunour.    If  oozing  of  blood  have  not  wholly  ceased,  it  is  advisable 
to  maintain  accurate  pressure  on  the  whole  wound  for  an  hour  or  two, 
80  as  to  prevent  the  accumulation  of  blood  within  ;  an  event  necessarily 
fetal  to  adhesion.    Indeed,  such  pressure  is  advisable  after  every  sucli 
operation. 

If  tlie  tumour  be  no  larger  than  a  nut,  or  small  egg,  it  is  unneccssaiy 
to  remove  any  integument ;  and  regular  dissection  is  therefore  not  re- 
loured.  A  more  summary  process  by  incision  and  evulsion  of  the  cyst 
^1  then  suffice. 

If  an  encysted  tumour,  in  a  patient  advanced  in  years,  liavo  sujipu- 
and  be  in  prf)ces3  of  intractable  ulceration,  it  is  well  to  remove  the 
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part  effectually,  cither  by  escharotics  or  hy  cxck'um — tlie  latter  metlio( 
the  preferable  ;  for  malignancy  of  action  is  otherwise  apt  to  be  assumed. 

Solid  tumours,  of  various  Icinds,  are  occasionally  found  in  this  locaUty  ■ 
Of  these,  the  most  common  is  the  adipose  ;  seldom  of  large  size;  an(j 
amenable  to  tlie  ordinary  treatment — excision.    Of  whatever  nature  th; 
tumour  be,  its  removal  should  be  early  ;  ere  incorporation  has  taken  plact 
either  with  the  scalp  above,  or  with  the  fibrous  textures  beneath. 

Erectile  tumours  very  frequently  occur  in  the  scalp.    They  are  bes: 
treated  by  deligation ;  with  or  without  previous  reflection  of  the  integir 
mont,  according  as  this  happens  to  be  involved  or  not  in  tlie  morbii 
structm-e.    The  very  large  tumours  of  this  class,  sometimes  met  with 
the  side  of  the  head,  need  not  be  tied  all  at  once,  but  may  be  dealt  wii 
in  portions ;  different  parts  being  strangulated  at  different  periods.  M 
perience  has  proved  that,  in  such  cases,  attempted  excision  is  fraugi 
with  the  utmost  danger  to  life,  and  that  deligation  of  the  main  arteM 
trunk,  or  trunks,  is  an  insufficient  remedial  means ;  cases  may  occ  J 
hoAvever,  in  which,  as  part  of  the  cure,  the  principal  arteries  may  I 
obliterated  as  they  enter  the  tumour ;  the  twisted  suture  being  employJ 
for  this  pu.rpose,  as  in  the  case  of  veins.*  H 

Malignant  tumours  occasionally  form  in  the  scalp  (Fig.  70,  p.  l7fB 
following  the  usual  course ;  and  amenable  to  the  ordinary  treatmeJ 
Benefit  is  to  be  expected  only  by  free  excision  ;  and  that  can  be  practi™ 
with  expediency  only  at  an  early  period.  MedidJary  tumours  may 
mence  in  the  soft  tissues,  and  involve  the  hard  secondarOy;  fuU^H 
often,  they  originate  in  the  bone. 

Malignant  ulcer  of  the  scalp  is  not  imcommon  ;  beginning  as  a 
excrescence  ;  or  the  result  either  of  an  originally  simple  sore,  or  oj^| 
open  and  degenerate  encysted  tumoxir.    In  one  case  of  this  kind,  'w]^| 
lately  came  under  our  observation  in  a  patient  from  Eskdale,  Dr. 
lisle  informs  us  that  the  disease  had  continued  as  a  simple  encyJ^H 
tumour  for  nearly  thirty  years  before  it  ulcerated  and  became  devel<^H 
into  a  fimgating  medullary  mass,  the  size  of  a  small  lemon.  Early 
free  removal  is  had  recourse  to ;  if  the  lymphatics  as  yet  presenijj^ 
contra-indication. 

Pericranitis.  \ 

The  pericranium  becomes  the  seat  of  an  inflammatory  process,  .. 
or  without  external  injury  having  been  appHed.  Acute,  it  may  ble 
result  of  wound  or  bruise ;  following  the  ordinary  course  of  such  diJe 
in  fibrous  tissues.  Or  acute  suppuration  may  extend  from  the  surri  > 
as  in  erysipelas  of  the  phlegmonous  form.  The  usual  antiphlogistic .  i- 
cations  require  to  be  fulfilled. 

Idiopathic  pericranitis  is  more  frequently  chronic  than  acute  4 
seldom  occurs  but  in  the  adult,  who  is  saturated  witli  the  rheui  *P 
diathesis,  or  who  has  sustained  injury  of  the  system  by  mercury 
syphilis — one  or  other,  or  both.    The  ordinary  symptoms  are  pre  ' 
pain,  swelling,  heat,  tightness ;  and  the  nocturnal  exacerbation 
peculiarly  marked.     The  affection  may  resolve,  leaving  little  •  W 
structural  change ;  or  the  resolution  is  incomplete,  an  enlargemc  i?^ 
*  Dr.  Warrcii,  American  Journal  of  Medical  Science,  April  1846. 
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bono  remtuuing — reseiubling  a  diffiisod  node,  and  sometimes  involving 
the  Avholo  calvarium,  Avhich,  thus  hypertroplucd,  has  been  known  in 
some  instances  to  become  enormously  thickened.  In  some  cases  this 
thickening  occurs  upon  the  external  siu'foce  ;  in  others,  upon  the  interior, 
and  at  the  expense,  therefore,  of  the  important  contents  of  the  cranium. 
Ill  examples  of  the  latter  class,  the  change  being  a  slow  one,  the  effects 
produced  ai-e  gi-adual,  and  time  for  accommodation  is  thus  permitted ;  or 
again,  the  inflammatory  process  may  prove  destructive,  and  the  bone 
suffers,  to  a  greater  or  less  extent,  by  ulceration  and  necrosis.  Usually 
the  periosteum  of  other  parts  of  the  skeleton  is  at  the  same  time  and 
similarly  affected ;  and  the  bones  most  likely  to  suffer,  along  with  the 
cranium,  are  the  clavicles,  sternum,  tibiae,  and  ulnse. 

Treatment  is  mainly  constitutional.  The  primje  viae  having  been 
brought  into  a  tolerably  satisfactory  condition,  a  sustained  exhibition  of 
tlie  alteratives,  iodine  and  cod-liver  oil,  well  known  to  be  suitable  to 
such  cases,  is  proceeded  with.  The  iodide  of  potassium  is  found  espe- 
cially beneficial  Locally,  leeches  and  fomentations  may  be  required  at 
first ;  then,  counter-iiTitation.  The  inflammatory  process  having  been 
checked,  and  its  results  only  remaining,  nothing  is  more  efiectual  than 
the  endermic  use  of  a  strong  solution  of  iodine,  or  the  application  of 
repeated  blisters.  Throughout  the  whole  period  of  cure,  the  hair  is  kept 
either  shaved  or  short.  Atmospheric  exposure  is  carefully  avoided  ;  and 
regimen  is  rigidly  non-stimulant.  If  matter  form  acutely,  it  must  be 
evacuated,  freely  and  early.  But  if  a  chronic  fluctuating  swelling  exists, 
there  is  no  advantage  obtained  by  making  an  opening ;  as,  by  continued 
counter-iiTritation,  absorption  is  almost  certain  to  result.  Even  when 
rough  and  spongy  bone  can  be  plainly  felt  through  the  chronic  collection 
of  fluid,  counter-irritation  should  still  be  persevered  with — along  with 
the  internal  use  of  iodide  of  potassium — when  the  afi'ection  is  dependent 
on  a  constitutional  cause  ;  for,  in  such  cases,  discussion  will  probably 
follow  patient  perseverance,  even  under  circumstances  by  no  means 
promising.  Should  acute  or  subacute  accession  supervene,  bowever,  the 
abscess  becoming  tense  and  crescent,  let  incision  be  no  longer  delayed. 

In  obstinate  examples  of  pericranitis,  causing  mere  change  of  struc- 
twe,  with  slight  swelling  but  great  pain,  the  general  health  is  apt  to 
give  way  greatly,  from  want  of  sleep,  and  consequent  exhaustion.  In 
such  cases  it  is  essential  to  give  opiates  ;  and  if  the  more  proper  altera- 
tives have  proved  ineffectual,  mercury  may  be  given  in  guarded  doses, 
in  ffQch  cases,  however,  its  good  efiects  may  always  be  regarded  with 
suspicion ;  being  usually  only  temporary,  and  afterwards  followed  by  a 
luoie  serious  reaccession  of  the  disease. 

Affections  of  the  Cranium. 

Ahscm  and  ulcer  of  the  cranium  occur  from  ordinary  causes ;  and 
ate  amenable  to  ordinary  treatment. 

lie  so-called  caries  of  the  skull  is  always  preceded  and  accompanied 
^th  h^'^^*^-'^^  ^^cposit  of  a  new  and  gelatinous  material,  accompanied 
tut  osseous  elements  of  the  part.    It  seldom  occurs 

a  vice  of  system — seeming  to  bo  rather  a  symptom  and  sign  of 


644 


AFFECTIONS  OF  THE  CEANIUM. 


this,  tlmn  to  constitute  a  disease  in  itself.  And  the  predisposing  vices 
of  system  are — scrofula  in  the  young,  and  syiiliilis,  or  mercurio-syphiliH, 
in  the  adult.  Treatment,  accordingly,  is  chiefly  constitutional.  Ix)cally, 
the  diseased  structure,  if  exposed,  may  be  removed  by  the  gouge,  or  by 
escharotics — chloride  of  zinc,  or  red  oxide  of  mercury.  But  such  opera- 
tive interference  is  rarely  needed  ;  as  Nature  is  provident  in  this  matter, 
and  herself  effects  the  necessary  clearance  ;  the  useless  parts  coming  away 
spontaneously,  as  small  sequestra.  And  such  spontaneous  evolution  of  the 
disease  may  be  very  materially  assisted,  by  employing  counter-irriUition 
over  the  surrounding  surface,  and  administering  internally  iodide  of 
potassium  and  cod-Hver  oil.  If  the  whole  thickness  of  the  cranium  be 
involved,  there  is  of  course  the  additional  danger  of  dura-matral  involve- 
ment ;  and  precaution  requires  to  be  exercised  accordingly.  Sometimes, 
unfortunately,  a  triumvirate  of  scrofula,  syphihs,  and  mercurialism  reigns 
in  the  system  of  the  miserable  patient ;  and  then,  as  can  readily  be  un-i 
derstood,  the  local  affection  proves  particularly  intractable. 

Necrosis  may  involve  the  whole  thickness  of  the  skull  (Fig.  234,; 
p.  616),  or  affect  the  outer  or  inner  tables  separately;  the  result  o£i 
injury,  or  commencing  idiopathically — usually  the  former.    Then,  z&\ 
already  stated,  there  is  risk  to  life  by  purulent  accumulation  between  theij 
bone  and  dura  mater  ;  and,  if  no  external  aperture  already  exist — as  bj 
fracture — the  use  of  the  trephine  may  be  demanded.    The  opportunitie 
for  such  operative  interference  are  rare,  however,  as  contrasted  with 
brilliant  successes  of  Pott  and  others  in  former  times  ;  and  we  shoulc 
be  very  sure  of  our  diagnosis  before  resorting  to  a  measure  which  thd 
experience  of  Hving  surgeons  renders  of  very  doubtful  expediency. 

Exfoliation,  or  death  of  the  external  portion,  is  more  frequent 
complete  necrosis  ;  the  result  either  of  external  injury,  or  of  chror 
idiopathic  pericranitis.    The  usual  course  of  superficial  necrosis  is  foi| 
lowed,  here  as  elsewhere.    Ordinarily,  we  wait  patiently  spontaneo^ 
separation,  and  then  remove  the  sequestrum.    Sometimes,  however,  whe 
detachment  is  tedious,  acceleration  may  be  effected  by  the  application  i 
escharotics.   And  sometimes  it  is  necessary  to  interfere  and  forcibly  eleva 
the  dead  portion;  which,  though  separated  from  the  hard  textures, 
yet  confined  by  soft  granulating  structures  around ;  or  which,  ori^ 
constituting  a  portion  of  the  internal  table,  only  communicates  with 
surface  through  an  aperture  in  the  external  table. 

In  no  form  of  necrosis  of  the  cranium  does  the  ordinary  formation  i 
cortical  and  substitute  bone  occur.    And  how  provident  such  an  arrang 
ment  is,  at  once  becomes  apparent,  when  we  consider  what  would  be 
inevitable  consequence  of  new  bone  bulging  inwards  on  the  dura  mat 
If  the  sequestrum  have  been  superficial,  healing  is  effected  by  a  depress^ 
cicatrix,  as  after  simple  ulcer  of  bone.    When  the  whole  thickness  1 1 
perished,  atonement  is  made  for  the  deficiency,  as  after  the  operation  i 
trephining. 

As  in  the  case  of  ulceration,  many  examples  of  exfohation  of  f 
cranium  are  dependent  on  the  mercurio-syphilitic  vice  of  system;  s| 
require  constitutional  treatment  accordingly. 

In  connection  Avith  the  traumatic  form,  it  is  well  to  remember 
detachmejit  of  the  periosteum — even  rudely  and  with  some  bruisingij 
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the  bone  itself — does  not  render  the  occurrence  of  exfoliation  inevitable. 
The  part  may,  and  frequently  does,  recover.  And  the  treatment,  in  the 
first  instance,  is  to  be  conducted  with  a  view  to  such  a  result ;  the  flap 
of  integument  being  carefully  replaced,  the  wound  approximated,  and 
speedy  healing  sought  for. 

Exostod^^  of  the  cranium  is  not  uncommon  ;  of  a  dense,  ivory  charac- 
ter ;  and  usually  of  small  size.  Fortunately  the  site  of  growth  is  on  the 
external  aspect  of  the  bone.  No  treatment  is  required.  The  affection 
is  a  mere  deformity ;  and  not  even  that,  unless  apparent  from  want  of 
covering  by  hair. 

Spiculated  exostosis  sometimes  grows  from  the  interior  of  the  calva- 
rium  ;  inducing  intense  neuralgia,  or  epilepsy.  As  already  stated,  there 
are  some  few  cases  so  plainly  marked  as  to  admit  of  the  offending  body 
being  removed  by  the  trephine. 

Tumours  of  the  calvarium — osteosarcoma  and  osteocephaloma — are 
rare ;  more  especially  the  true  osteosarcoma.  When  they  do  form,  no 
treatment  save  mere  palliation  is  advisable.  The  site  and  connections  of 
the  affected  part  forbid  operative  interference ;  unless,  indeed,  the  tumour 
is  of  small  size,  has  originated  externally,  is  unaccompanied  by  similar 
formations  elsewhere,  and  could  be  included  in  the  crown  of  a  trepliine. 

Poll/IMS  of  the  frontal  sinus  is  a  rare  affection ;  and,  in  its  first  stages, 
of  difficult  diagnosis.  When  it  exists,  a  similar  condition  will  often  be 
found,  usually  to  a  greater  extent,  in  the  other  sinuses  communicating 
^vith  the  nasal  cavity ;  a  fact  well  worthy  of  remembrance,  as  an  assis- 
tance in  diagnosis.  Wlien  detected,  cure  may  be  obtained  by  removing 
the  bone  to  such  an  extent  as  will  permit  evulsion  of  the  growth,  with 
1  subsequent  cauterization  of  its  site.* 

Tumours  of  the  dura  mater  involve  the  cranium  secondarily.  They 
are  soft,  fungating,  and  usually  medullary.  The  original  symptoms  are 
necessarily  obscure ;  but,  after  a  time,  the  bone  having  yielded  to  absorp- 
tion, the  tumour  manifests  itself  externally,  and  follows  the  ordinary 
I  course.    Treatment  is  but  palliative."]" 

*  Brit,  and  For.  Med,  Eev.,  Jan.  1846,  p.  186. 
+  Boyer,  (Euvi-ea  Cliirarg.,  torn.  iv.    Velpeau,  Diet,  de  Medecine,  torn.  x. 
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I.  Affections  op  the  Orbit. 


The  Inflammatory  Process, 

affecting  the  orbit,  is  usually  the  result  of  injury,  when  primary.  Som 
times  it  is  of  a  secondary  character,  and  unconnected  with  violence  don 
to  the  part ;  an  extension  of  the  process  from  a  neighbouring  par 
from  the  eye-ball,  or  from  the  scalp.  Most  frequently  it  follows  injury. 
And  the  affection  is  visually  intense  ;  suppuration  being  certainly  an 
soon  attained.  Pain  is  great  and  increasing ;  tension  is  great,  for  sweUin 
is  hindered  by  the  unyielding  process  of  the  periosteal  lining  of  the  orV 
— termed  orbital  hgament  or  fascia — which  confines  the  orbital  conten 
in  front ;  vision  is  more  or  less  impaired  by  compression  of  the  eye-h 
and  this  organ,  according  to  the  amount  of  deep  swelling,  is  more  or 
protruded ;  the  eyelids  are  red  and  oedematous,  the  conjunctiva  tumi 
its  submucous  texture  infiltrated  with  amber-coloured  serous  fluid ; 
flammatory  fever  is  intense,  and  the  cerebral  functions  are  often  j^ro 
nently  disordered.  In  some  cases,  the  morbid  condition  is  only  part  c 
an  intracranial  inflammatory  afiection — symptomatic  of  its  advanc 
stage  and  the  occurrence  of  suppuration. 

Treatment  comprises  the  ordinary  antiphlogistic  indications.  Whei 
a  wound  exists,  careful  examination  is  expedient,  to  ascertain  whether  c 
not  any  foreign  substance — as  straw,  wood,  iron — has  penetrated 
lodged  ;  and  if  such  an  obvious  exciting  cause  of  the  inflammatory  p 
cess  be  detected,  it  is  forthwith  removed.   Leeches  are  appHed  in  numbe 
in  some  cases,  general  blood-letting  may  also  be  found  advisable  ;  and  tl" 
antiphlogistic  accessaries  to  blood-letting — aconite  or  antimony,  p 
tives,  quietude,  etc.,  will  not  be  neglected;  vomiting  being  avoided,  f( 
obvious  reasons.    The  part  is  diKgently  fomented ;  and  so  soon  as  indi^^' 
tions  exist — however  faint — of  matter  having  formed — or  even  Avhen  tl 
tension  is  great,  an  evacuating  incision  is  practised ;  it  being  obvious, 
of  the  greatest  importance  to  penetrate  the  orbital  hgament  at  an  ear. 
jDeriod  of  the  suppuration.    On  evacuation  of  matter,  the  symptoms  a 
speedily  mitigated ;  the  tension,  throbbing,  and  intense  pain  aim 
immediately.    If  incision  be  delayed,  spontaneous  evacuation  takes  pla 
but  not  till  after  much  suffering,  considerable  destruction  of  textw 
and  dangerous  impairment  of  function  in  the  eyeball.    Such  incisio 
should  always,  if  possible,  be  made  through  the  conjunctiva,  and  n 
through  the  toxtiu-es  of  the  lid  ;  as  the  puckering,  which  would  aim' 
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certainly  ensue,  would  produce  more  or  less  serious  deformity  of  the 
eyelids. 

Wounds  of  the  Orbit 

These  are  usually  of  the  punctured  kind.  As  just  stated,  they  are 
liable  to  prove  the  exciting  cause  of  an  intense  inflammatory  process, 
more  especially  when  there  is  lodgment  of  foreign  matter.  And  the 
probability  of  the  latter  circumstance  must  always  be  regarded  in  prac- 
tice;  especially  when  occasioned  by  an  explosion,  as  then  gravel,  or 
fragments  of  stone,  of  metal,  or  of  wood,  are  liable  to  become  lodged, 
and  if  left,  are  certain  to  occasion  most  disastrous  inflammatory  conse- 
quences. The  wound  having  been  ascertained  to  be  clean  and  free,  is 
carefully  approximated;  and  cold  is  continuously  applied,  with  much 
care,  in  order  to  avert  the  inflammatory  process,  if  possible,  and  secure 
union  by  adliesion.  When  the  wound  is  lacerated,  the  application  of 
water-dressing  will  be  found  preferable  to  the  use  of  poultices.  If  the 
inflammatory  process  supervene,  antiplilogistic  treatment  must  be  early 
and  active ;  a  suppurating  wound  may  be  then  inevitable  j  but  we  hope 
to  avert  deep  and  confined  abscess,  which  is  prone  to  form  by  extension 
of  the  inflammatory  process  beyond  the  wound's  track.  During  the 
whole  progress  of  such  a  case,  the  condition  of  the  eye  within  the  tumid 
eyehds  should  be  ascertained  ;  and  all  collection  of  matter  witliin  the 
swoln  eyelids  should  be  prevented  by  frequent  bathing  with  tepid  water, 
or  with  a  weak  narcotic  lotion. 

But  such  injuries  acquire  a  stiU  higher  importance,  in  reference  to 
the  parietes  of  the  orbit.    A  penetrating  wound  of  the  orbit — as  by 
a  cane,  a  fencing-foil,  bayonet,  pike,  or  pitchfork,  a  tobacco-pipe  or  a 
scissors'  point — is  not  unlikely  to  produce  fracture  of  the  orbital  plate ; 
md  the  fragments  of  the  broken  bone,  driven  inwards,  are  certain  to 
)enetrate  or  otherwise  injure  the  brain  or  its  membranes ;  endangering 
ife,  perhaps  immediately,  by  extravasation  of  blood — more  probably  by 
;he  results  of  inflammatory  progress  at  a  more  remote  period.  Such 
ivounds,  therefore,  require  to  be  treated  with  the  greatest  caution.  The 
ixtent  of  injury  done  to  the  bone  is  ascertained  as  soon,  as  accurately,  and 
ret  as  gently  as  possible.    If  loose  fragments  are  found  to  exist,  these  it 
s  well  to  remove ;  the  external  wound  being  dilated,  if  need  be,  for  this 
)urpose.    And  when  the  spicula  are  certainly  displaced  inwards,  in- 
uring the  important  parts  in  that  direction,  an  attempt  should  be  made 
0  take  them  away,  whether  they  seem  detached  or  firm.    The  indication 
'  as  paramount  as  in  punctured  fracture  of  any  other  portion  of  the 
ranium.  This  important  part  of  the  treatment  having  been  satisfactorily 
ccomplished — by  dilatation  of  the  external  wound,  and  the  suitable  use 
jf  fingers,  forceps,  and  probe — the  patient  is  placed  on  his  face,  with 
10  wound  unapproximated,  until  bleeding  cease  ;  internal  extravasation 
f^mg  thus  rendered  less  likely  to  occur.    Then  the  parts  are  brought 
>gether ;  and  antiphlogistics  are  diligently  employed,  both  locally  and 
\  ;°^raUy,  in  order  to  avert,  if  possible,  an  untoward  amount  and  extent 
;  f  the  inflammatory  process. 
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Tunmirs  of  the  Orlnt. 

Hard  Tumours  of  tlic  orbital  pariotcs  are  uncommon.  The  deii 
ivory  exostosis  produces  little  inconvenience,  is  usually  of  inconsideraLL 
size,  and  requires  no  treatment.  The  cancellated  exostosis — of  a  pedun- 
culated character,  and  larger  dimensions — may  incommode  the  eyeball. 
If  so — the  nature  of  the  case  being  plain — an  incision  may  be  made  oi: 
the  origin  of  the  growth  ;  its  neck  may  be  cut  by  the  bone-pliers  ;  and. 
by  careful  dissection,  the  offending  substance  may  then  be  removed. 

Soft  Tumours  are  of  more  frequent  occurrence.  And  they  may  hi 
practically  divided  into  four  classes.  1.  The  simple  and  sarcomatous 
amenable  to  excision,  2.  The  erectile ;  capable  of  cure,  but  not  gein 
rally  by  direct  operation.  3.  The  malignant ;  usually  forbidding  opera 
tion,  and  admitting  only  of  palliation.  4,  The  chronic  inflammator}- 
and  syphilitic. 

1.  The  simple  tumours — simply  sarcomatous,  fibrous,  fatty,  cystic- 
may  form  in  the  orbital  areolar  tissue,  unconnected  with  either  the  boji 
or  its  periosteum ;  and  the  growth  may  be  either  of  idiopathic  origin,  c 
a  remote  consequence  of  slight  injury.    Enlargement  is  slo"\v,  gradua 
comparatively  painless,  and  unattended  with  inflammatory  signs ;  n 
likely  therefore  to  be  mistaken  for  orbital  abscess.    As  in  the  lat 
affection,  however,  outw^ard  growth  is  prevented  by  the  orbital  ligamen 
compression  of  the  eyeball  follows  ;  and  this  organ  may  be  more  or  1 
first  displaced,  and  then  protruded  from  its  socket.    At  first,  sight 
not  lost,  and  scarcely  even  impaired ;  for  stretching  of  the  optic  nerve 
gradual,  and  nervous  as  well  as  cerebral  tissue  has  a  very  considera' 
power  of  accommodating  itself  to  displacing  agencies  gradually  appli 
Ultimately,  however,  the  stretching  and  displacement  are  attended  wi 
more  or  less  impairment  of  vision. 

By  careful  inquiry  into  the  history  of  the  case,  we  satisfy  ourselv'. 
that  the  tumour  is  of  the  simple  kind — although  of  Avhat  exact  species, 
may  not  be  easy  to  determine ;  for  the  tense  orbital  ligament,  stretch 
over  the  swelling,  obscures  tactile  examination.  Generally,  however,  ^ 
are  able  to  satisfy  ourselves  on  another  point ;  whether  or  not  the  tumo 
is  movable — connected  or  not  with  the  bone  and  periosteum — consequent 
removable  or  not,  entire,  by  oj)eration.  When  convinced  that  the  tumo 
is  simple  and  movable,  we  do  not  hesitate  to  attempt  its  extirpation, 
wound  is  made  of  sufficient  extent,  in  a  Hne  parallel  to  the  fibres  of  i 
orbicularis  muscle.  By  cautious  dissection,  the  tumour  is  reached  w 
exposed.  It  is  then  laid  hold  of  by  a  volsella,  or  hooked  forceps ;  ai 
evulsion  outwards  being  steadily  yet  gently  maintained,  extirpation 
rendered  both  easy  and  safe.  The  point  of  the  knife  is  moved  v 
warily,  when  near  or  in  contact  with  the  orbital  parietes ;  for  these,  ^ 
the  pressure  of  the  tumour,  may  have  been  much  attenuated ;  and 
careless  movement  of  the  instrument  might  cause  penetration.  T 
eyeball  and  optic  nerve  are  also  carefully  avoided.  After  removal 
the  tumour,  the  former  is  carefully  readjusted  in  its  proper  place ;  a 
restoration  of  its  functions  usually  ensues.  The  wound  is  brought  \ 
gether,  and  treated  for  adhesion. 

In  some  cases,  by  dividing  the  external  commissure  as  far  as  1 
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iiialiu-  margin  of  tho  orbit,  and  cutting  through  the  conjunctiva  and 
fivsciix,  either  above  or  below  the  globe,  and  its  motor  muscles,  sufficient 
space  will  be  obtained  to  suffice  for  tho  removal  of  a  tumour,  without 
any  interference  with  tho  lids ;  a  procedure  which  is  always  followed  by 
more  or  loss  cicatricial  puckering  and  deformity. 

Partial  removal  even  of  the  simplest  tumour,  in  this  situation,  is 
obviously  inexpedient.  For,  reproduction  will  ahnost  certainly  occur 
fi-om  the  portion  which  remains ;  and  such  second  formations  are  very 
apt  to  prove  of  an  unfavourable  kind. 

2.  The  Erectile  tumour  is  occasionally  found  occupying  the  orbit. 
It  is  seldom  congenital ;  but  occurs  suddenly,  in  after  life ;  and  its 
origin  is  usually  attended  with  a  considerable  amount  of  pain.  At  first 
an  obscure  deep  swelling  is  found,  causing  more  or  less  inconvenience  ; 
but  as  it  enlarges,  and  approaches  the  surface,  the  ordinary  characteristics 
of  erectile  tissue  become  sufficiently  apparent.  Often  the  cheek  is  covered 
with  large  veins — recipients  of  the  blood  from  the  more  active  vessels 
within. 

In  some  cases  apparently  of  this  kind,  when  the  death  of  the  patient 
has  afforded  opportunity  for  post-mortem  investigation,  no  aneurism  by 
anastomosis,  or  vascular  enlargement  whatever,  could  be  found ;  an  in- 
creased secretion  of  fluid  in  the  areolar  tissue,  and  atheromatous  product 
in  the  ophthalmic  artery,  being  all  that  could  be  pointed  to  as  of  patho- 
logical origin. 

Tliis  tumour  cannot  be  treated  directly,  either  by  knife,  or  by  ligature. 
Yet,  if  no  remedial  means  be  adopted,  the  probable  issue  will  be  unfor- 
tunate ;  by  enlargement,  ulceration,  hemorrhage  ;  by  involvement  of  the 
orbital  parietes,  and  subsequent  pressure  on  the  brain ;  or  by  mere  con- 
stitutional irritation.  Experience,  in  several  such  cases,  has  proved  that 
dehgation  of  the  corresponding  carotid  is  capable  of  effecting  a  cure ; 
not  by  obtaining  consolidation  and  obliteration  of  the  dilated  vessels  ; 
but,  probably,  by  diminishing  their  supply  of  blood,  removing  the  im- 
pulse of  the  heart's  action,  and  so  favouring  resumption  of  the  normal 
calibre. 

In  some  few  instances,  the  supply  of  blood  will  be  found  so  mani- 
festly connected  with  the  arterial  branches  which,  ramify  around  the 
orbit,  as  to  admit  of  deligation  of  the  direct  feeding  trunks  of  the 
erectile  growth.  This  can  be  effected,  with  least  deformity,  by  passing 
a  curved  needle  armed  with  silver  wire  beneath  the  vessel,  and  twisting 
or  tying  the  suture — thus  compressing  the  vessel  against  the  skin  so  as 
to  arrest  its  vascular  current.  In  other  instances,  astringent  injections 
have  been  found  to  effect  a  cure ;  matico,  gallic  acid,  tannin,  alum,  and 
perchloride  of  iron,  having,  been  used  for  this  purpose.  But  all  such 
procedures,  where  the  circulation  between  the  arteries  and  veins  is  so 
free,  must  be  regarded  with  some  suspicion ;  as  the  risk  of  some  portion 
of  the  coagula  thus  formed  being  carried  into  the  circulation,  and  giving 
nse  to  embolic  results,  is  imminent. 

3.  Tumours  of  a  malignant  kind — medullary — are  no  unfrequent 
occupants  of  the  orbital  cavity.  Generally  they  originate  in  the  eyeball  : 
but  occasionally  this  is  involved  oiily  secondarily— tho  origin  being  in 
tne  orbital  areolar  tissue,  in  tlic  periosteum,  or  in  the  bone.    The  sole 
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hope  of  cure  is  by  extirjiation  of  the  whole  orbital  contents.  And  tliis 
is  expedient  only  when  tlie  disease  is  recent,  apparently  limited  to  the 
soft  parts,  and  capable  of  entire  removal. 

4.  Inflammatory  and  syphilitic  affections  of  the  bone,  periosteum, 
or  soft  textures  of  the  orbit,  of  idiopathic  origin,  or  accompanying  tlie 
tertiary  stage  of  syphilis,  closely  simulate  the  last  form  of  tumour,  and 
may  be  easily  mistaken  for  it.  The  simply  inflammatory  must  always 
be  difficult  of  discrimination ;  and  the  diagnosis  only  becomes  certain 
by  the  observation  of  the  progress  of  the  case,  and  the  effect  of  treatment. 
When  of  syphilitic  origin,  the  presence  of  other  affections  of  a  like  kind, 
situated  on  the  cranium  or  elsewhere,  and  the  general  history  of  the  case, 
will  afford  the  only  sure  means  of  arriving  at  certainty  in  diagnosis. 
Blisters  to  the  temple,  iodide  of  potassium,  and  sometimes  even  mer- 
curials, internally,  with  the  use  of  glycerine  in  a  diluted  form,  to  protect 
the  protruding  globe,  should  such  a  complication,  be  present — will  con- 
stitute the  appropriate  treatment. 


II.  Apfections  op  the  Eyelids. 
Injuries. 

Ecchymosis  is  of  frequent  occurrence  in  the  eyelids ;  the  areolar 
tissue  being  lax  and  delicate.    Ordinarily  it  is  the  result  of  a  bruise  or 
blow ;  but  it  may  follow  a  wound,  more  especially  if  oblique  or  sub- 
integumental ;  and  the  application  of  leeches  to  the  lids  is  almost  certain 
to  produce  it,  to  a  greater  or  less  extent.    It  is  important  as  a  deformity. 
A  patient,  having  received  an  injury  likely  to  be  followed  by  ecchymosis, 
is  anxious  that  this  should  be  prevented  ;  and,  the  escape  of  blood  having 
occurred,  he  is  equally  anxious  that  the  discoloration  should  be  removed. 
Many  remedies  are  popularly  in  vogue  for  both  of  these  ends.    For  the 
former,  the  continuous  application  of  cold  by  wetted  lint,  with  quietude 
and  abstraction  of  all  stimuli,  is  both  suitable  and  easily  obtained :  if 
begun  immediately  on  receipt  of  the  injury,  and  properly  maintained, 
the  natural  hemostatics  will  be  much  favoured,  and  very  probably  little  or 
no  blood  will  escape  from  the  torn  vessels.   Ecchymosis  having  occurred,  . 
the  nature  of  the  application  must  vary  according  to  the  presence  or  not  1 
of  the  inflammatory  process  in  the  part ;  in  the  one  case,  fomentation  is  i 
employed,  subjugation  of  the  morbid  process  being  the  paramount  iudi-  • 
cation ;  in  the  other,  a  solution  of  the  muriate  of  ammonia,  or  of  tincture  • 
of  arnica,  or  a  poultice  of  black  bryony  root,  is  appHed,  in  order  to  hasten  i 
removal  of  the  extravasated  blood  by  absorption. 

Wounds  of  the  eyelids,  if  contused,  are  treated  by  the  water-dressing.  \ 
If  incised,  after  bleeding  has  ceased,  approximation  is  effected  by  fine  i 
sutures  ;  other  retentive  means  being  plainly  inapplicable  to  this  locality.  . 
Great  care  should  be  taken  to  restore  the  normal  relative  position  Avith  i 
accuracy,  lest  deformity  ensue. 

In  the  case  of  burns,  much  precaution  is  required  during  the  process  a 
of  healing ;  lest  by  contraction  ectropion  supervene.    And  the  careftil  ! 
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dressing  and  bandaging  necessary  for  tliis  purpose  is  continued  even  for 
some  time  after  the  parts  have  licaled. 

Foreign  Bodies. 

Foreign  bodies  of  small  size — as  particles  of  sand,  dust,  glass,  coal — 
very  frequently  lodge  under  cover  of  the  eyelids,  on  their  conjunctival 
lining.  The  patient,  suffering  much  pain  and  irritation — with  the  eye 
already  red,  intolerant  of  light,  and  profusely  lachrymating — applies  for 
our  aid  on  account  of  "something  in  his  eye."  Gently  opening  the 
eyehds,  before  a  steady  light,  we  scrutinize  the  eyeball  in  the  first  place ; 
directing  the  patient  to  roll  the  organ  in  various  directions,  in  order  to 
facihtate  such  examination.  If  particles  are  found  adherent,  they  are  in 
general  easily  removed  ;  by  a  cui^ette,  or  flat  end  of  a  probe ;  by  a  hair 
pencil;  or  by  a  fold  of  a  soft  handkerchief.  If  fine  dust  only  have 
lodged,  fomentation  and  ablution  will  ordinarily  suffice.  Sometimes  it 
may  be  necessary  to  inject  a  gentle  stream  of  tepid  water,  by  means  of  a 
small  syringe.  In  other  cases,  it  is  enough  to  shut  the  eye,  or  keep  it 
shut,  for  a  few  minutes — occasionally  blowing  the  nose  ;  thus  favouring 
the  natural  washing  away  of  the  foreign  particles,  by  increased  lachrymal 
and  conjunctival  secretion.  The  eyeball  having  been  duly  scanned,  the 
lower  eyelid  is  next  examined ;  its  conjunctival  lining  being  readily 
exposed  to  a  sufficient  extent,  by  simple  depression  of  the  part.  Eut 
the  upper  eyelid  is  the  site  most  frequently  occupied  by  the  foreign  sub- 
stance; and  it  cannot  be  sufficiently  exposed,  without  eversion.  This  is 
effected  by  placing  a  probe  horizontally  across  the  lid,  above  its  cartilage ; 
taking  hold  of  the  eyelashes  with  the  finger  and  thumb ;  and  bending 
the  eyehd  backwards  over  the  probe.  If  the  foreign  matter  be  loose, 
it  is  removed  by  any  of  the  means  already  mentioned.  If  it  be  firmly 
lodged,  the  point  of  a  tooth-pick,  of  a  couching  needle,  or  of  the  eye 
spud,  will  most  conveniently  effect  its  dislodgment. 

In  certain  occupations,  particles  of  steel  or  iron  are  apt  to  get  between 
the  eyelids,  and  often  become  impacted  in  the  cornea,  and  require  the 
poiut  of  a  couching  needle,  spud,  or  minute  gouge-shaped  instrument,  to 
effect  their  dislodgment. 

When  no  assistance  is  at  hand,  the  patient  may  himself,  in  many 
cases,  get  rid  of  the  irritating  matter ;  by  elevating  the  upper  eyelid 
with  the  fingers  of  one  hand,  and  pulling  it  downwards,  while  he  at  the 
same  time  closes  the  lower,  and  pushes  it  upwards.  Having  pressed 
gently  over  the  globe,  the  finger  is  then  withdrawn,  and  the  Hds  allowed 
to  separate.  The  eyelashes  of  the  lower  lid  are  thus  made  to  sweep  the 
conjunctival  lining  of  the  upper  ;  and  it  is  in  the  latter  situation,  as  al- 
ready stated,  that  foreign  bodies  of  smaU  size  usually  lodge. 

When  grains  of  gunpowder,  fragments  of  sand,  gravel,  wood,  or  metal, 
are  lodged  beneath  the  conjunctiva,  their  presence  as  foreign  bodies 
sets  up  the  inflammatory  process  sooner  or  later ;  and  this  consideration 
snould  therefore  determine  their  removal  at  once.  This  can  be  most 
easily  effected,  usually,  by  picking  up  the  portion  of  conjunctiva  which 
covers  them,  by  means  of  a  pair  of  fine  artery  forceps,  and  snipping  it 
away  witli  a  pair  of  small  curved  scissors.    The  fragment,  if  not  rc- 
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moved  in  the  little  bit  of  conjunctiva,  will  be  so  exposed  as  to  be  easily 
picked  off.  When  quick  lime  is  lodged  Avithin  the  eyelids,  its  caustic 
action  may,  unless  speedily  removed,  produce  such  destnictive  effects 
that  the  vision  of  the  patient  may  be  lost,  either  from  the  inmiediatc 
destruction  of  tissues,  or  from  the  consequent  inflammatory  process 
which  ensues.  The  fragments  in  such  a  case  should  be  carefully  re- 
moved, as  far  as  is  practicable  ;  and  then  a  weak  vinegar  lotion  should 
be  employed,  to  neutralize  what  remains. 

The  foreign  body  having  been  removed,  the  eye  is  closed  ;  light  is 
excluded ;  and  antiphlogistics  are  employed  according  to  circumstances. 
It  is  plain  that  if  the  foreign  substance  be  not  removed,  the  inflamma- 
tory process  will  certainly  be  established,  and  probably  prove  untoward 
and  intractable.  Cases  are  not  wanting  in  which  complete  destruction 
of  vision  has  been  the  ultimate  result  of  but  a  small  particle  of  foreign 
matter  lodging  in  the  conjunctival  lining  of  an  eyelid ;  perhaps  with 
much  injiuy  done  to  the  system,  by  severe  and  sustained  treatment 
directed  against  the  inflammatory  process  and  its  results.* 

Blepliaritis. 

The  inflammatory  process,  attacking  the  eyelids,  is  so  named.  It 
may  follow  injury  ;  assuming  the  ordinary  chaiacter  and  course,  an 
amenable  to  the  ordinary  treatment. 

In  erysipelas  of  the  face,  affection  of  the  eyelids  is  usually  a  mo 
prominent  symptom ;  the  laxity  of  their  areolar  tissue  admitting  of  muc 
and  unseemly  swelling.  Punctui'es  are  usually  necessary  ;  not  so  muc 
to  abstract  blood,  as  to  evacuate  serous  accumulation,  which  may  he  s 
extreme  as  to  invert  the  ciliary  margin  against  the  surface  of  the  globe 
After  recession  of  the  primary  symptoms,  this  part  must  be  closel 
watched ;  for,  during  convalescence,  reaccession  of  the  inflammator 
attack  is  very  apt  to  occur,  advancing  rapidly  to  suppuration.  An 
unless  an  early  incision  be  made  here,  the  abscess  will  be  large,  and  th 
integument  will  probably  slough. 

In  many  cases  the  red,  tumid  condition  of  the  eyehds  is  sjnnptomati 
of  an  acute  and  destructive  inflammatory  process  going  on  within ;  an- 
must  in  such  cases  be  regarded  as  an  indication  of  the  serious  pro^ 
of  the  affection. 

Ophthalmia  Tarsi,  Lippitudo. 

By  this  is  meant  a  congestion,  or  chronic  inflammatory  proces  . 
affecting  the  eyelids ;  more  especially  at  their  margins.  Eegiimin 
usually  in  the  Meibomian  follicles,  a  viscous,  disordered  secretion  adlieref 
to  the  eyelashes,  tending  to  cause  cohesion  of  the  ciHaiy  margins.  More 
or  less  lachrymation,  in  general,  exists.  The  eyelashes  are  stunted,  oi 
deficient ;  the  tarsal  margin  becomes  tliickened,  the  cartilage  of  the  li 
is  modified  in  its  nutrition,  and  incurvation  of  it  may  be  the  consequence 
Itching,  heat,  and  intolerance  of  hght,  are  usually  present  ;  and 
general  expression  is  bleared  and  unpleasant. 

The  disease  will  usually  be  found  co-existent  with  some  vitiated 
"  Lancet,  No.  lOGl,  p.  435.    One  among  many. 
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dition  of  the  general  system  ;  and  to  tluit  the  treatment  mnst  be  mainly 
directed.  Not  imfrequently,  the  constitutional  vice  will  be  found  of  the 
scrofulous  character.  If  pain,  heat,  i-edness,  and  other  ordinary  charac- 
teristics of  the  inflammatory  process  exist  at  all  prominently,  blood  is  to 
be  taken  sparingly  from  the  part,  by  scarification  of  the  conjunctiva,  or 
by  leeches  at  the  inner  canthus.  Tor  a  few  days  afterwards,  fomenta- 
tions, medicated  or  not,  are  to  be  applied.  Then  stimulants  are  used ; 
such  as  solutions  of  zinc,  or  nitrate  of  silver ;  the  ung  :  nitratis  hydrar- 
cryri  diluted;  or  an  ointment  containing  the  iodide  of  mercury.  In 
obstinate  cases,  counter-irritation  is  sometimes  useful ;  and  this  is  best 
effected  by  the  application  of  blisters  beliind  the  ears.  In  children,  the 
state  of  the  gums  and  teeth  must  be  looked  to.  In  most  cases,  the  ap- 
plication of  nitrate  of  silver  to  the  external  surface  of  the  margin  of  the 
lids,  and  the  smearing  on  of  oxide  of  zinc  ointment  within  the  line  of 
the  eyelashes,  with  cleanliness  and  good  food,  is  all  that  is  required  to 
iirrest  the  affection  at  its  commencement. 

An  advanced  form  of  tliis  chronic  affection  of  the  eyelids  is  some- 
times termed  Lippitudo.  The  ciliary  margins  are  red,  tliickened,  everted, 
and  denuded  of  hair ;  and  the  eye  seems  to  be  surrounded  by  an  angry 
red  circle.  The  general  expression  is  consequently  very  unpleasing ; 
and  the  patient's  discomfort  is  also  great.  Local  and  general  alteratives 
are  pre-eminently  required  ;  but  they  often  fail  to  prove  quite  satisfac- 
tory. Stimulants  applied  to  the  parts  are  useful ;  such  as  pencilling  the 
lids  with  a  solution  of  nitrate  of  silver,  and  the  like. 

In  such  cases,  where  the  puncta  are  everted,  and  Stillicidiiim  lachry- 
marum  exists,  the  slitting  up  of  the  lachrymal  canaliculus,  in  the  lower 
hd,  as  far  as  the  sac,  should  be  had  recourse  to ;  after  which  the  parts 
!  become  gradually  restored  to  their  normal  condition,  and  require  no 
i  apphcation  of  any  kind. 

Not  unfrequently,  ophthalmia  tarsi  is  but  a  part  of  a  more  general 
I  affection  of  the  eye,  of  a  strumous  or  gouty  character. 


Hordeolurn,  mid  other  Swellings. 

By  Hordeolum,  or  Stye,  is  meant  a  circumscribed  inflammatory  swel- 
ling, which  may  either  remain  of  an  indolent  and  indm-ated  character, 
•n-  advance  to  suppuration.    In  the  latter  case,  discharge  of  matter  takes 
place,  and  discussion  slowly  follows.    Very  frequently  the  affection  ori- 
^.^inates  in  a  Meibomian  follicle,  and  resembles  an  ordinary  pimple.  The 
follicle  is  obstructed,  and  its  contents  accumulate  ;  an  inflammatory  pro- 
is  then  kindled  in  the  perverted  part,  suppuration  takes  place,  and 
0  enlarged  follicle  becomes  the  seat  of  a  small  acute  abscess.  This 
■  ly  be  recognised  to  be  the  course  of  the  affection,  by  everting  the  lid 
'luring  the  early  stage,  when  on  the  inner  side  of  the  cartilage  the  yellow 
line  of  the  distended  foUicle  will  be  seen.    By  puncturing  this,  a  single 
'irop  of  matter  escapes,  the  irritation  subsides,  and  all  the  tardy  progress 
and  pam  of  the  stye,  when  left  to  itself,  will  be  averted. 

Here,  too,  the  general  health  will  be  found  amiss ;  and  pm-gatives, 
alteratives,  with  regulation  of  diet,  will  probably  be  required.  Wliilo 
e  swelling  is  nascent,  fomentation  and  water-dressing  are  suitable. 
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ENCYSTED  TUMOURS. 


Wlion  matter  has  formed,  and  bulges  tlie  margin  of  the  hd,  a  puncturi' 
should  be  made  at  the  apex  of  tlie  swelling,  Ibr  efficient  discharge  ;  ajid 
then  water-dressing  is  again  applied.  If  a  chronic  hardness  shoulii 
threaten  to  remain,  discussion  of  this  will  be  promoted  by  peucilhng  th(; 
part  lightly  over  with  a  solution  of  iodine,  or  of  nitrate  of  silver ;  oi 
the  offending  accumulation  of  the  follicle  may  be  evacuated  by  puncture- 
on  either  the  inner  or  outer  side  of  the  cartilage,  according  to  the  aspect 
on  which  the  affected  follicle  is  situated. 

An  inflammatory  swelling,  similar  to  the  true  hordeolum,  may  form 
in  the  ordinary  areolar  tissue  of  the  eyelid. ;  resembling  a  small  furun- 
culus.    It  is  amenable  to  ordinary  treatment. 

Small,  hard  swellings,  of  a  whitish  colour,  very  superficial,  painless, 
and  almost  stationary,  occasionally  form  beneath  the  integument  of  th 
eyelid.  According  to  their  size,  they  are  termed  either  Grando  oi 
Milium ;  according  as  they  most  resemble  a  hail-stone  or  a  millet-seed. 
Cau.sing  deformity,  they  require  removal.  A  scratch  is  made  through 
the  thin  cuticle  stretched  over  them,  and  the  white  pearly-looking  sub- 
stance is  squeezed  out.  They  are  in  fact  encysted  tumours  on  a  very 
small  scale.  No  escharotic  is  necessary.  The  wound  is  painless,  scarcely 
bleeds,  and  heals  simply. 

"Warts  sometimes  form  on  the  eyelids.    They  should  be  taken  awa" 
by  scissors.    Ligature  and  caustic  cause  pain,  and  the  latter  may  produ 
deformity, 

tlncysted  Tumours  of  tlie  Eyelids. 

Encysted  tumours  are  of  frequent  occurrence  in  this  situation ;  mo" 
especially  in  the  upper  lid.    They  are  usually  of  small  size ;  the  conten 

are  clear  and  glairy  ;  the  cyst  is  extreme! 
delicate.  Their  original  site  is  subcutaneous,  o 
the  external  aspect  of  the  tarsal  cartilage  ;  bu 
as  they  enlarge,  the  cartilage  becomes  thinne 
and  the  cyst  bulges  the  mucous  membran 
inwards.  The  majority  of  the  patients  are  o 
the  female  sex.  The  tumours  are  rarely  single 
and  this  serves  to  explain  the  supposed  repro 
duction  of  the  cyst  in  some  cases  where  th 
operation  has  been  effectually  performed 
Eemoval  by  regular  dissection  is  impossible  ;  and  though  it  may  b( 
tempting  to  one  who  is  inexperienced,  need  not  be  attempted  ;  the  cyst  m 
too  delicate,  and  always  adheres  to  the  tarsal  cartUage.  For  the  sam' 
reason,  incision,  with  evulsion  of  the  cyst,  is  inapplicable.  It  is  sufficienl 
to  incise  the  part  from  the  inner  aspect  of  the  lid,  to  squeeze  out  the  eoa 
tents,  and  with  the  point  of  a  probe  to  disturb  and  break  up  the  tende 
cyst  from  day  to  day,  so  as  to  prevent  too  speedy  healing  of  the  opening 
and  recollection  of  the  fluid.  In  some  cases  it  has  been  recommende 
to  apply  nitrate  of  silver  on  the  end  of  a  probe,  after  the  bleeding  h 
ceased,  so  as  to  ensure  the  cyst's  destruction,  and  consequent  non-repr 

Fig.  238.  Encysted  tumour  of  the  lower  eyelid.  Tlie  lid  everted,  the  projectioi 
resembles  the  condition  described  in  the  text,  when  the  sac  has  spontaneously  givei 
way. 


CANCER  OF  THE  EYELIDS. 
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tluction  of  the  tumour  ;  but  there  is  no  occasion  for  any  such  interference. 
The  incision  is  effected  by  everting  the  lid,  and  tlicn  cutting  through 
the  stretclied  and  prouiinent  bit  of  tarsal  cartilage,  in  a  horizontal  or 
crucial  tlii-ection ;  or,  when  the  tumour  is  large,  by  passing  a  sharp  hook 
throui;h  the  translucent-looking  part  of  the  sac's  wall,  tlie  bit  is  cut  out  by 
two  eUiptical  incisions,  so  as  to  leave  a  free  opening.  Wlien  left  to  itself, 
an  encysted  tumour  of  the  lid  sometimes  gives  way  internally  ;  a  fleshy- 
looking  granulating  surface  then  projects,  and  by  rubbing  against  tlie  globe 
causes  great  u-ritation.  In  such  cases  the  lid  should  be  everted,  and  the 
prominence  cHpped  off  with  small  curved  scissors  ;  after  which  nitrate  of 
silver  solution  may  be  dropped  upon  the  surface  occasionally,  till  all  con- 
"•estion  is  removed. 

o 

Hypertrophy  of  the  Upper  Eyelid. 

The  upper  eyehd  is  occasionally  affected  by  hypertrophy  of  both  its 
integument  and  mucous  membrane.  The  swelling  is  considerable,  and 
causes  deformity ;  it  also  obstructs  vision ;  and  there  is  an  unpleasant 
piu-iform  discharge. 

By  two  elliptical  incisions,  a  sufficiency  of  the  diseased  integumental 
texture  is  removed  j  and  the  wound  is  approximated  by  suture.  The 
conjunctival  change  is  subsequently  remedied  by  scarification,  followed 
by  the  use  of  sorbefacients.  Or  should  the  conjunctiva  resist  this  gentler 
means,  partial  ablation  of  it  may  be  practised  by  clipping  it  away  with 


scissors.* 


Cancer  of  the  Eyelids. 


MaUgnant  ulceration  is  usually  preceded,  in  the  eyelids,  by  warty 
formation.  The  only  cure  is  by  excision  ;  early  and  free.  K  the  disease 
be  limited,  sufficient  removal  may  be  effected,  yet  without  deformity  or 
exposure  of  the  eyeball ;  the  wound  being  so  shaped  as  either  to  come 
well  together  by  suture,  or  to  admit  of  the  transplantation  of  a  cuta- 
neous flap  to  occupy  the  gap.  But  when  the  disease  is  extensive,  and 
an  operation  warrantable,  the  prevention  of  deformity  need  not  enter 
into  our  thoughts.  One  paramount  indication  is  present — removal  of 
all  the  diseased  part.  That  must  be  effected,  at  whatever  sacrifice  of 
texture. 

i  When  it  is  found  necessary  to  remove  the  whole  or  greater  part  of  the 
jeyehds,  more  especially  the  upper,  on  account  of  malignant  nicer,  it 
comes  to  be  a  question  whether  or  not  it  be  politic  to  spare  the  eyeball 
— supposing  it  to  be  sound.  Some  writers  recommend  its  removal  at 
once  ;  considering  that  the  organ,  being  deprived  of  its  natural  protection, 
■wall  be  destroyed  by  inflammatory  change.  Although  this  is  not  always 
the  case,  yet,  when  satisfactory  restoration  of  the  eyelid  by  a  plastic 
operation  cannot  be  effected,  there  is  no  advantage  to  be  gained  by  sub- 
jectmg  the  patient  to  all  the  pain  of  a  gradual  destruction  of  the  globe  by 
inflammatory  change  before  we  remove  the  eyeball.  This  is  rendered  all 
the  more  decided  as  a  rule,  as  the  operation  of  excision  of  the  eyeball 
jhas  been  rendered  almost  free  from  danger  by  recent  improvements. 

110^*0^''''^°^'^'  ^^^"cet,  No.  1089,  p.  489;  Ilaynea  Walton,  Op.  Ophth.  Surg.,  pp. 
«'^'-8 ;  Syme's  Clinical  Surgeiy,  2d  Edit.,  p.  175. 
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ANCIIYLOBLEPIIARON  AND  SYMBLEniAIlON, 


Intractable  ulcers  of  the  eyelids — not  malignant — of  tlie  nature  oi 
lupus,  are  best  treated  by  regard  to  the  state  of  the  system,  more  espe- 
cially of  the  digestive  organs  ;  and  by  occasionally  touching  the  parts 
with  the  fluid  nitrate  of  mercury,  or  nitric  acid.  Sometimes  they  are  of 
a  syphilitic  character  ;  obviously  rlcpuudent  mainly,  for  cure,  on  consti- 
tutional treatniont.  In  children,  secondary  syphilitic  ulceration  of  tho 
lids  is  frequently  extensive,  though  not  deep,  and  requires  careful  dress- 
ing with  black  or  blue  wash.  In  adults,  the  ulcers  are  usually  rodent, 
and  depend  upon  a  more  advanced  stage  of  the  disease.  In  such  cii'- 
ciunstances,  imless  checked,  hideous  deformity,  or  even  complete  destruc- 
tion of  the  lids  and  globe,  may  result. 


AnchylohUpharon  and  Symhlepharon. 

By  the  term  Anch.yloUex>haron  is  understood,  union  of  the  eyehds  at 
their  tarsal  margins  ;  congenital ;  or  accidental,  the  result  of  cicatrization 
after  burn  or  scald.    When  congenital,  the  cohesion  is  seldom  to  a  great 
extent ;  occupying  only  the  angles.    No  interference  may  be  deemed 
necessary.   Wlien  more  extensive,  causing  not  only  an  unseemly  deformity, 
but  lilcewise  interfering  with  vision,  separation  of  the  pretematm'allyi 
united  parts  may  be  readily  effected  by  incision.    Afterwards,  all  neces- 
sary means  should  be  taken  to  prevent  reunion  ;  each  lip  of  the  wot 
being  made  to  cicatrize  separately,  by  granulation.    AVben  the  closure 
complete — a  circumstance  of  rare  occurrence — a  fold  of  the  parts  sho" 
be  first  raised  from  the  ball,  and  cut  through  in  a  horizontal  direction  ^ 
through  this  aperture  a  director  is  carefully  introduced  ;  and  on  it  t 
subsequent  division  to  the  angles  is  safely  effected.    The  accidental  fo~ 
is  amenable  to  similar  treatment.    But  greater  care  is  necessary,  in  th 
after  management,  to  avoid  reimion.    This  is  prevented  by  the  inter 
position  of  dressing,  frequent  movement  of  the  parts — and,  if  necessa 
by  forcible  separation  of  the  lids  by  plaster,  and  the  application  of  som 
gently  astringent  lotion. 

By  Symblepharon  is  meant  adhesion  of  the  eyelids  to  the  eyeball 
seldom  congenital ;  usually  the  result  of  cicatrization  after  injury, 
some  cases,  the  cicatrix  is  dense  and  contracted  ;  admitting  of  no  attemp 
at  cure.  In  others,  the  adhesions  are  comparatively  slight,  and  there  i» 
sufficient  laxity  of  texture.  In  these  latter,  the  lids  are  to  be  Hberate" 
by  careful  dissection  ;  and  all  traces  of  cicatricial  tissue  are  to  be  carefuU; 
dissected  off  the  surface  of  the  cornea.  The  after  treatment  is,  in  sue}, 
cases,  the  matter  of  greatest  difficulty  ;  and  reunion  is  much  more  liab 
to  take  place  than  in  anchyloblepharon.  It  is  best  prevented  by 
quent  motion  of  the  eye,  by  proper  dressing,  and  by  the  occasional  intrc 
duction  of  a  probe  to  separate  the  new  adhesions.  The  tcmpora" 
insertion  of  an  artificial  eye  has  been  suggested,  and  the  use  of  t 
flattened  ring  of  silver  has  also  been  recommended,  to  maintain  tl 
separation  of  the  lid  and  globe  at  their  cii-cumference,  until  cicatria 
tion  is  complete  ;  but  even  the  most  persevering  exertions  have  oftd 
proved  unsuccessful. 


PTOSIS. 
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Lagoph  tha  Imos. 

Lagoplitlialmos,  or  ITaro-cye,  means  an  inability  to  close  the  eyelids 
from  diminution  of  their  perpendicular  diameter  ;  and  the  eye,  being 
deprived  of  its  natural  protection,  is  exposed  to  the  action  of  the  air 
and  other  external  irritants,  which  may  cause  an  inflammatory  affection 
of  tlio  conjunctiva,  eventually  terminating  in  opacity  of  the  cornea.  The 
disease  affecting  the  lower  lid  often  results  from  paralysis  of  the  orbicu- 
laris muscle,  caused  by  exposui-e  to  cold ;  more  frequently  it  is  caused 
by  retraction  or  shortening  of  one  or  both  lids,  arising  from  cicatricial 
contraction  follomng  abscess,  or  caries  of  the  orbital  walls,  or  burns  and 
other  injuries.  Sometimes  it  proceeds  from  cold,  or  other  causes  acting 
upon  the  facial  nerve  in  its  transit  or  distribution. 

The  treatment  varies  according  to  the  cause.  When  the  affection 
arises  from  reflex  paralysis,  blisters,  friction,  electricity,  and  strychnine 
are  appropriate  ;  when  from  retraction  of  the  lid,  subcutaneous  division 
or  excision  of  the  cicatrix,  where  attached  to  the  bone,  may  be  of  use  ; 
or  a  flap,  by  plastic  operation,  may  be  turned  in  to  occupy  the  gap  left 
by  free  incision  made  to  liberate  the  lid.  When  the  cause  is  affection 
of  the  facial  nerve,  leeches,  blisters,  and  stimulants  in  the  course  of  the 
nerve  are  to  be  employed.  When  it  is  caused  by  cerebral  congestion, 
antiphlogistic  remedies  are  to  be  had  recourse  to. 

When  the  paralytic  gaping  of  the  lower  lid  is  great,  excision  of  a  V 
shaped  portion  of  its  whole  thickness,  with  accurate  apposition  of  the 
cut  margins,  will  sometimes  be  required  to  protect  the  eyeballs  ;  and 
when  the  upper  lid  is  permanently  elevated,  Dieffenbach  recommends 
the  subcutaneous  division  of  the  levator  palpebrse. 

Ptosis. 

Ptosis  is  a  falling  downwards  of  the  upper  eyelid  ;  producing  no 
inconsiderable  deformity,  and  seriously  interfering  with  vision.  It  may 
constitute  a  disease  of  itself ;  or  it  may  be  bxit  a  symptom  of  serious 
affection  of  the  brain,  or  of  the  third  nerve — and  is  then  accompanied 
Avith  Luscitas  and  dilated  pupil.  When  original,  it  may  depend  on 
debility  of  the  elevating  muscle,  or  on  superfluity  or  thickening  of  the 
integument ;  or  it  may  be  connected  with  both  of  these  circumstances. 

Redundancy  of  integument  is  easily  got  rid  of,  by  removing  a  suffi- 
cient portion,  either  by  knife  or  by  scissors.  Atony  of  the  muscle  may 
be  overcome  by  stimulant  frictions,  the  passing  of  electricity,  or  the 
endermic  use  of  strychnine.  Ordinary  means  having  failed,  an  operation 
may  be  had  recourse  to.  A  large  portion  of  integument  is  removed 
from  the  eyelid,  and  also  from  a  corresponding  portion  of  the  eyebrow  ; 
the  two  raw  surfaces  are  then  brought  into  apposition  by  suture  j  and 
when  union  has  taken  place,  the  lid  will  be  elevated  by  the  action  of  the 
occipito-frontalis  muscle,  to  such  an  extent  as  to  admit  of  useful  vision. 
In  the  secondary  form,  dependent  on  affection  of  the  brain,  or  of  the 
^V'^'^^'  ^^^s*  of  course  be  directed  to  the  part  afl'octed,  of 

Which  the  ptosis  is  a  more  symptom.  In  by  far  the  greater  number  of 
such  cases  the  disease  will  be  found  to  be  traceable  to  syphilis,  from 

2  u 
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TKICIIIASIS. 


wliicli  the  patient  has  antecedently  suffered.  Mercury  and  iodide  ol 
potassium  will,  in  such  cases,  prove  of  great  service,  and  a  satisfactory 
ro8ult  may  be  anticipated — though  a  considerable  interval  may  be  ex- 
pected to  elapse  before  the  muscles  regain  their  power. 


Trichiasis,  and  Distichiasis. 

Trichiasis  denotes  inversion  of  the  eyelashes,  whereby  much  irrita- 
tion is  induced  on  the  surface  of  the  eyeball.  The  inversion  may  impli- 
cate the  whole  cilia,  or  only  a  few.  It  may  occur  in  either  lid ;  but  is 
most  frequent  in  the  upper.  The  position  of  the  eyelid  itself  Ls  not 
altered.  At  first  there  is  merely  inconvenience ;  but,  sooner  or  latei, 
an  inflammatory  process  is  established  on  the  surface  of  the  eyeball,  and 
consequent  danger  to  vision  may  prove  great. 

Treatment  is  either  palliative  or  radical.  The  former  consists  in 
evulsion,  from  time  to  time,  of  the  erring  cilia,  and  mitigation  of  tlii; 
irritation  and  inflammatory  process  which  they  may  have  occasioned. 
For  evulsion,  a  pair  of  broad-pointed  forceps,  with  their  opposing  sur- 
faces in  accui'ate  contact,  are  required  ;  for  the  hairs  are  usually 
slender  and  light  coloured  ;  and,  besides,  the  assistance  of  a  lens  is  o 
necessary.  This  method  is  on  the  whole  unsatisfactory ;  and  is  o 
applicable  to  those  cases  in  whicb  but  a  few  of  the  cilia  are  in  fault. 

To  efifect  a  radical  cure,  it  is  essential  that  the  lashes  be  not  onl 
removed,  but  that  their  non-reproduction  shall  be  insured.  One  of 
methods  may  be  followed.  The  errant  ciKa  may  be  plucked  out, 
their  bulbs  destroyed.  Or  the  bulbs  and  cilia  both  may  be  removed  '' 
cutting  instruments.  The  former  method  is  apphcable  to  the  pa 
trichiasis ;  the  latter  to  the  complete.  If  the  former  be  chosen,  an  inc' 
sion  is  made  with  the  point  of  a  lancet,  on  the  free  margin  of  the  H 
down  to  the  roots  of  the  inverted  ciHa  ;  into  this  little  opening  a  nee 
or  another  lancet,  coated  with  powdered  tartrate  of  antimony,  is  iuserte 
— allomng  it  to  remain  so  that  its  coating  may  dissolve  there ;  and 
hairs  are  then  pulled  out.  A  small  pustule  forms,  and  the  bulbs  a~ 
destroyed.* 

When  it  is  our  object  to  remove  not  only  the  cilia  but  their  bulbs,  ! 
horn  sj)atula  is  introduced  beneath  the  lid,  and  an  incision  is  made  do 
to  the  tarsus  along  the  whole  length  of  the  iuverted  portion,  parallel 
and  about  a  line  from  the  ciliary  marghi,  to  which  it  is  to  be  connect 
at  each  extremity ;  the  ciliary  edge  is  then  to  be  laid  hold  of  with  for' 
ceps,  and  the  integuments  carefully  dissected  from  the  cartilage,  so  as 
include  the  bulbs  without  interfering  with  the  mucous  edge  of  the  U 
When  the  part  cicatrizes,  little  deformity  will  result.    Or,  the  margin 
the  lid  is  laid  hold  of  and  stretched,  by  the  fingers  of  the  left  hand,  o 
by  forcejis  ;  and  by  the  stroke  of  scissors,  or  the  sweep  of  a  fine  biston 
the  requisite  amount  is  taken  away.    By  operating  in  this  way,  mor 
deformity  will  be  produced  than  by  the  former  plan;  but  by  eithei 
the  eyeball  Avill  be  freed  from  a  continual  source  of  irritation.  Th 
objection  to  any  of  these  methods,  whicli  have  for  their  object  th 
destruction  of  the  cilia,  is  that  the  eye  is  loft  unprotected,  particles  c- 
*  Edinlmrgli  Monthly  Jnuriial,  April  ISJl,  p.  250. 
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dust,  etc.,  gain  free  access  within  the  lids,  and  constant  inJlamniatory 
iiTitation  is  kept  up  till  the  result  is  nearly  as  disastrous  as  if  the  in- 
verted cilia  had  been  left  alone. 

By  Disticliiasis  is  understood  a  row  of  supernumerary  cilia,  growing 
iuwards,  and  causing  the  same  unpleasant  and  untoward  results  as  the 
foregoing  affection.  They  are  not  in  reality  any  new  development,  but 
displaced  and  atrophied  eyelashes,  which  have  undergone  this  deviation 
in  consequence  of  long  continued  irritation  of  the  glandular  textures  in 
the  margin  of  the  lids.  The  same  treatment  is  required  as  for  trichiasis. 
But  more  careful  examination  is  expedient ;  inasmuch  as  tlie  observer 
is  apt  to  be  deceived  by  seeing  the  ordinary  eyelashes  of  their  normal 
character ;  and,  even  when  the  lid  is  raised  and  scrutinised,  the  paucity, 
shumess,  and  paleness  of  the  stray  lashes,  or  the  glutinous  mucus  wliich 
adheres  to  them,  may  often  cause  their  presence  to  be  overlooked  ; — a 
serious  matter ;  for  unless  they  be  noticed  and  removed,  the  inflamma- 
tory process  will  not  only  become  established,  but  will  prove  uncon- 
trollable. To  detect  them  readily,  the  lid  should  be  inspected  laterally, 
as  Avell  as  in  front ;  and  the  patient  should  be  desired  to  turn  his  eye 
in  different  directions,  so  as  to  form  a  dark  back-ground  of  the  iris  and 
pupil. 

Entropion. 

This  is  a  turning  in,  not  only  of  the  eyelashes,  but  of  the  margin  of 
the  eyelid  itself,  attended  with  all  the  unpleasant  consequences  of  trichi- 
asis, in  an  aggravated  form.    It  may  be  temporary  or  permanent.  In 
the  former  case,  it  is  the  result  of  inflammatory  sAvelling  of  the  eyelid ; 
"the  timiefied  conjunctiva  pressing  out  the  orbital  edge  of  the  tarsus, 
[while  its  ciliary  margin  is  turned  inwards  by  the  action  of  the  orbicu- 
laris." *    In  other  instances,  when  there  is  no  swelHng,  the  irritability 
which  is  present  produces  such  extreme  spasmodic  contraction  of  the 
orbicularis,  that  the  tarsal  margin  of  the  lower,  and  sometimes  even  of 
upper  lid  becomes  inverted.    When  it  occurs  in  elderly  persons, 
it  -wdll  generally  be  found  to  depend  on  relaxation  of  the  integument 
pf  the  lid,  flaccidity  of  the  tarsus,  and  spasm  of  the  marginal  muscu- 
lar fibres  of  the  orbicularis,  whereby  displacement  inwards  of  the  ciliary 
jaargin  is  produced.    In  the  permanent  form, 
fhe  deformity  may  be  due  to  contraction  of 
ji  cicatrix  on  the  conjunctival  aspect  of  the 
I'l,  whereby  the  ciliary  margin  is  directly 
'ulled  inwards ;  or,  worst  of  all,  it  may  de- 
'cnd  on  incuiTation  of  the  tarsal  cartilage 
jtself,  in  consequence  of  opJithalmia  tarsi, 
'  yophthahnia,   or  other   chronic  disease. 
Either  eyeUd,  or  both,  may  be  affected.    In  ^'S-  239- 

'Jme  cases  a  cicatrix  of  the  cheek,  or  of  the  temporal,  or  of  the  frontal 
egion,  may  pi-oduce  ectropion  of  one  lid  and  entropion  of  its  fellow. 
At  IS  evident  that  treatment  must  l)c  both  early  and  suitable,  if  wc 

*  Lri"ri.;i,i-  on  Diseases  of  tlie  Eye,  p.  95. 
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wish  to  save  the  oyehall  from  serious  injury.    In  the  temporary  form,  it 
will  be  sufficient  to  oppose  inversion  by  the  application  of  contractile 
collodion,  or  retracting  plasters,  frequently  renewed,  until  the  cause  oi 
displacement  has  been  removed  by  treatment  directed  towards  subjug- 
tion  of  the  inflammatory  process  and  dispersion  of  its  swelling, 
other  instances,  subcutaneous  tenotomy  of  the  orbicularis  may  be  p 
tised  with  success.    If  the  integument  be  redundant,  a  portion  may  V 
pinched  up  and  retained  by  being  drawn  through  an  elongated  loop  o 
elastic  steel  wire,  or  held  by  a  minute  pair  of  spring  wire  forceps ;  or 
more  permanent  effect  may  be  produced  by  the  removal  of  an  ellipti 
portion  of  the  integument,  together  with  the  subjacent  portion  of  m' 
lar  fibres.    Care  is  necessary  in  determining  how  much  is  to  be  t 
away,  so  as  to  insure  rectification  of  the  position  of  the  eyehd  ;  while 
we  avoid  removing  an  unnecessary  amount,  and  so  causing  an  opposi 
condition  of  the  parts — ectro2non.    A  horizontal  fold  is  pinched  up  b 
suitable  forceps,  or  by  the  fingers,  and  is  removed  by  curved  scisso 
This  wound,  to  be  effectual,  should  usually  include  all  the  skin 
about  a  line  above  the  tarsal  margin,  to  within  the  same  distance  of  t" 
margin  of  the  eyebrow.    The  gaping  raw  surface  appears  nearly  circt 
After  bleeding  has  ceased,  the  edges  are  united  by  sutures,  and  adhesio" 
follows.    Escharotics  may  be  employed  for  the  same  purpose  ;  but  the 
are  inferior  to  cutting  instruments,  being  possessed  of  no  exactitude 
to  the  amount  of  texture  to  be  destroyed.    Sulphuric  acid  is  usuf 
recommended  for  this  purpose ;  when  used,  it  is  applied  to  the  exte" 
surface  of  the  lid,  above  the  margin  of  the  tarsal  cartilage,  by  m" 
of  a  wooden  lucifer  match  soaked  in  the  monohydrated  acid.    The  ap 
cation  is  momentary,  but  very  painful.     A  slough  forms  of  a  bl 
charred  aspect ;  and  the  contraction  which  follows  its  separation  e 
a  cure.    The  eye,  however,  must  be  carefully  guarded  from  the 
during  its  application  to  the  lid.    It  should  only  be  preferred  in 
where  the  patient  will  not  submit  to  an  operation  by  sharp  instrumen' 

When  the  disease  is  dependent  on  a  perverted  state  of  the  ci 
margin  and  tarsal  cartilage,  various  methods  may  be  adopted.  The 
and  their  bulbs  may  be  removed,  as  for  trichiasis  ;  care  being  taken . 
leave  the  puncta  lachrymalia  intact.    Or,  by  operations  such  as  t. 
following,  an  attempt  may  be  made,  retaining  the  eyelashes,  to  hbera 
and  restore  them  to  their  normal  position.     The  iii-st  expedient  w 
proposed  by  Mr,  Streatfield.    "  A  horn  spatula  is  introduced  below  t 
lid,  thus  rendering  its  surface  tense.    An  incision  is  made  parallel 
the  ciliary  margin,  over  the  convex  aspect  of  the  cartilage,  so  as  to  ads 
of  the  removal  by  two  incisions  of  a  narrow  wedge-shaped  slice  of  f 
tarsal  cartilage,  leaving  a  groove  extending  longitudinally  from  one  e 
to  the  other  of  the  cartilage.    The  incurvation  of  the  cartilage  is  tl 
compensated  for,  the  free  margin  of  the  lid  everted,  and,  by  the  introd- 
tion  of  a  few  points  of  fine  silver  wire  suture,  the  womid  unites  by  i 
first  intension  ;  or,  the  inverted  lid  is  separated  from  the  globe  of  ? 
eye  by  means  of  the  finger  or  a  sharp  hook  ;  and  then  with  a  pair; 
strong  scissors,  two  perpendicular  incisions  are  made  through  the 
cartilage,  each  about  a  quarter  of  an  inch  in  length,  the  one  upon 
temporal,  tho  other  upon  tho  nasal  side,  avoiding  the  punctum,  and 
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jluding  tlio  whole  inverted  portion  of  the  lid.  This  part  being  now 
Averted,  and  held  in  that  position,  the  two  perpendicnlar  incisions  are 
jouuected  by  a  horizontal  incision  upon  the  conjunctival  surface,  close 
to  the  cihary  margin,  by  means  of  a  scalpel ;  cutting  through  the  con- 
junctiva and  tarsal  cartilage,  and  leaving  the  inverted  portion  of  the 
margin  united  to  the  rest  of  the  lid  merely  by  the  integument.  And 
jspecial  care  is  taken  that  the  knife  does  not  penetrate  through  the  skin." 
VVater-di'essing  is  applied.  And  "  the  success  of  this  operation  depends 
in  a  great  measure  on  the  edges  of  the  incision  being  prevented  from 
imiting  by  the  first  intention,  particularly  the  horizontal  incision  upon 
the  conjunctival  surface.  This  is  effected  by  everting  the  lid  occasionally 
iming  the  first  few  days,  and  by  touching  the  edges  immediately  after 
the  operation  with  the  sulphate  of  copper,  so  as  to  cause  them  to  sup- 
purate and  heal  by  granulation."*  Another  operation  for  entropion 
consists  in  making  a  perpendicular  section  of  the  lid,  with  scissors,  at  the 
3xternal  commissure  alone  or  at  each  canthus,  from  a  quarter  to  half  an 
inch  long ;  taking  care  not  to  wound  the  punctum.  An  elliptical  por- 
tion of  skin  is  then  removed  from  the  outer  surface  of  the  lid.  Two  or 
three  ligatures  having  been  introduced  through  the  skin  at  the  tarsal 
margin,  the  eyelid  is  everted  by  means  of  them,  and  drawn  up  towards 
the  eyebrow ;  in  which  position  it  is  retained  for  a  few  days,  by  the 
hgatures  being  fixed  to  the  forehead  with  a  strip  of  adhesive  plaster.  In 
the  meantime,  the  exposed  mucous  membrane  is  covered  with  a  piece  of 
wetted  lint ;  and  as  the  perpendicular  incisions  heal  by  granulation,  a 
sufficient  degree  of  eversion  will  be  produced. 

Mr.  Tyrrell  recommended  that  the  lid  should  be  merely  divided  at 
its  centre  by  a  single  perpendicular  incision.  The  pressure  caused  by 
the  contracted  cartilage  was  thus  relieved ;  and  as  the  wound,  shaped 
like  an  inverted  A,  healed  by  granulation,  the  margin  of  the  lid  was 
permitted  to  resume  its  normal  position,  and  very  little  deformity  re- 
sulted. These  operations  are  only  applicable  to  cases  where  the  disease 
prises  from  a  contracted  state  of  the  cartilage ;  and  the  first  mentioned 
^hould  be  preferred  in  all  cases  where  practicable. 


Ectropion. 

Ectropion  denotes  an  opposite  condition  of  the  eyelid  ;  its  eversion  ; 
nd  is  more  frequently  met  with  in  the  lower  than  in  the  upper  lid. 
rhe  conjunctival  lining  is  exposed,  the  eyeball  is  partially  denuded,  and 
i^iuch  deformity  is  produced.  After  a  time,  the  exposed  palpebral 
fjonjunctiva  loses  much  of  its  membranous  character  ;  the  surface  of  the 
fyeball  becomes  irritable  and  inflames,  and  the  cornea  undergoes  change 
p  structre— probably  fatal  to  vision ;  while,  if  the  lower  lid  is  the  one 
pected,  a  degree  of  epiphora  invariably  exists,  in  consequence  of  the 
pitural  course  of  the  lachrymal  secretion  towards  the  puncta  being  inter- 
rupted. The  mal-position  most  frequently  results  from  contraction  of 
jiicatnces  of  the  integument ;  and  these  may  exist  in  the  eyelid  or  its 
inmediate  vicinity,  in  the  corresponding  cheek,  or  extensively  on  the 
face  or  neck,  as  after  severe  burns.  The  cicatrix  may  foUow  a  burn, 
•  Dublin  Medical  Press,  July  27,  1812,  p.  54. 
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wound,  slougliing  abscess,  or  exfoliation  ;  the  first  and  last  are  the  moBt 
unfavouraLlo. 

Ectropion,  however,  arises  from  other  causes  than  tlie  conti-action  of 
sores.  Simple  relaxation  of  the  lower  lid  will  produce  it ;  and  this  may 
depend  on  llahhiness  and  redundancy  of  all  the  component  textures  or 
on  atony  only  of  tlie  fibres  of  the  orbicularis.  The  last  circumstance  igi 
no  uncommon  occurrence  in  ohl  people.  Frequently,  also,  ectropion  igi 
caused  by  a  faulty  condition  of  the  conjunctival  lining  of  tlie  lid  ;  whichi 
is  the  seat  of  swelling  either  of  an  acute  or  of  a  chronic  kind.  Andi 


'I 


Fig.  240. 


Fig.  241. 


it  is  well  to  remember  how  general  inflammatory  swelling  of  the  lid, 
with  contraction  of  the  orbicularis,  is  able  to  cause  either  inversion  o: 
eversion,  according  to  the  accident  of  displacement ;  just  as  a  si 
condition  of  the  prepuce  may  be  the  cause  either  of  phjonosis  or  of  p 
phymosis.  Eversion  is  no  uncommon  attendant  on  purulent  ophtha 
from  the  acute  and  great  swelling  of  the  lid,  more  especially  of  its 
junctival  lining.  It  also  results  from  an  indolent  enlargement 
thickening  of  that  membrane,  as  in  extreme  cases  of  granidar  Hds.  Ihl 
accidental  division  of  either  canthus,  too,  may  cause  it ;  the  lid  becomini 
loose  and  pendulous.  Or  it  may  arise  from  an  elongated  and  in-ej 
state  of  the  tarsal  cartilage. 

Treatment  necessarily  varies  according  to  the  nature  of  the  caui 
Acute  swelling  of  the  eyehd  and  its  lining  is  subdued  by  the  usual  nieaiuj 
Chronic  enlargement  of  the  membrane  is  first  treated  by  scarification,  amj 
astringents.  If  the  punctum  is  displaced,  and  epiphora  present,  slitti: 
up  the  canaliculus  will  often  relieve  the  watering  of  the  eye,  and  mitigalr: 
the  inflammatory  condition  of  the  conjunctiva  which  produces  the  evei 
sion.  If  these  means  be  resisted,  the  redundancy  may  be  removed  b 
curved  scissors  ;  great  care  being  taken  lest,  by  the  removal  of  too  mucl 
entropion  be  produced.  Atony  or  paralysis  of  the  fibres  of  the  orbici 
laris  may  be  combated  by  the  usual  means  ;  but,  generally,  this  form  • 
the  affection,  occurring  in  those  of  advanced  years,  may  be  regardc 
simply  as  one  of  the  many  signs  of  decay — ii-remediable.  AVIien  there 
elongation  of  the  tarsal  cartilage,  or  redundancy  of  the  whole  lid,  al1l1rc^^ 
tion,  sufficient  to  restore  normal  position,  is  effected  by  a  simple  oporatifi 
Towards  the  centre  of  the  lid,  a  triangular  portion  of  its  whole  tliickuo 
is  to  be  removed  in  the  form  of  the  letter  V ;  the  margins  of  the  woui 

Fig.  240.  Ectropion,  aflfccting  tlie  upper  eyelid  ;  the  result  of  exfoliation. 
Fig.  241.  Ectropion,  nffecting  the  lower  eyeli<l. 
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le  brought  together  by  suture,  a  proper  compress  is  applied,  and  when 
!io  parts  heal  the  lid  will  be  in  close  apposition  to  the  globe.    In  the 
;se  of  fuilty  cicatrices,  the  procedure  is  more  diilicult  and  less  promising, 
iccasionally,  the  simple  diA'ision  of  a  tight  adliesion  may  suflice  for  libo- 
I  ;ition  and  replaceuient.    Eut  generally,  there  is  loss  of  substance  con- 
nected with  the  cicatrix,  and  consequently  simple  incision  proves  inade- 
iiuite.    In  the  case  of  a  moderate  cicatrix,  at  some 
stance  from  the  ciliary  margin,  amendment,  if  not 
mplete  restoration,  may  be  accomplished  as  fol- 
ws :  Supposing  tlie  lower  eyelid  to  be  effected,  a  V 
uipeil  incision  is  made,  through  the  integument  \  ,■' 

ily,  the  apex  pointing  to  the  cheek.  By  means 
i  a  knife's  point,  the  included  skin  is  freed  a  little 

.  .  Fig.  242, 

iin  its  areolar  connections  ;  and  resilience  upwards 
~  favoured  by  the  necessary  manipulation.    Displacement  upwards  is 
en  definitely  secured,  by  bringing  together  laterally  the  wound  that 
mains  beneath,  by  means  of  sutures.    In  not  a  few  cases,  there  is  not 
ifficient  laxity  of  parts  to  admit  of  tliis.    Under  such  circumstances, 
•mething  may  be  done  by  incising  the  eyelid,  and  replacing  its  ciliary 
uargin ;  then  filling  up  the  chasm  beneath,  which  necessarily  results, 
py  a  flap  of  integument  borrow^ed  from  the  adjoining  cheek,  temple, 
K  frontal  region.     When  ectropion  has  resulted  from  accidental  wound 
Lt  the  canthus,  rectification  is  easily  obtained  by  reunion  of  the  divided 
larts ;  the  margins  of  the  cicatrized  wound  being  made  raw  by  paring, 
in  harelip,  and  retained  in  accurate  apposition  by  suture.    In  cases 
^here  ectropion  is  produced  by  cicatricial  puckering  in  connection  with 
lisease  of  the  osseous  walls  of  the  orbit,  the  cicatricial  contraction  may 
divided  subcutaneously  in  many  instances  with  good  results. 

Blepharojplastics. 

When  either  eyelid  has  been  partially  or  totally  destroyed,  by  injury, 
sease,  or  operation,  an  attempt  may  be  made,  not  without  good  prospect 
If  success,  to  supply  the  deficiency  by  a  suitable  flap  brought  from  the 
pmediate  vicinity.  ]S"o  precise  rules  can  be  given  for  such  an  opera- 
Ion  ;  the  details  must  necessarily  vary  in  each  case.* 

IIL  Affections  of  the  Lacheymal  Apparatus. 

Epiphora.    Stillicidium  Laclirymarum. 

Epiphora,  or  watery  eye,  is  in  the  strict  use  of  the  term  due  to  an 
mascd  secretion  of  tears,  which  stand  in  the  inner  canthus,  or  flow  over 
ie  cheek;  while  stillicidium  lachrymarum  depends  on  some  affection  of 
'6  excreting  lachrymatory  apparatus,  which  prevents  them  from  taking 

*  Loiidon  and  Edinburgh  Monthly  Journal,  1843,  p.  359.    Cyclopajdia  of  Prac- 
t;™;gery.  ^iubvocc. 

Fig.  242,  Plan  of  thi.s  operation  ;  tlie  dotted  line  marking  the  original  wound  ;  the 
V  in  line  representing  the  flap  of  skin  in  its  new  and  elevated  positioii. 
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up  the  tears  as  they  are  sccretecL    E'pipltora  is,  however,  at  the  present 
day  usually  employed  to  designate  both  conditions,  without  consideration  i 
of  tlieir  cause. 

The  watery  eye  may  be  either  congenital,  or  the  result  of  injury  or 
disease.  It  is  best  treated  when  due  to  lachrymal  or  conjunctival  irritar 
tion  by  means  of  sedative  and  astringent  coUyria  ;  by  weak  solutions  of: 
nitrate  of  silver,  or  of  wine  of  opium  or  of  atropine,  dropped  upon  tlie  eye 
once  a  day  ;  or  by  exposing  the  eye  to  the  vapour  of  laudanum,  or  bath- 
ing it  with  a  weak  belladonna  lotion  ;  using,  at  the  same  time,  some 
oxide  of  zinc  or  weak  red  precipitate  ointment  to  the  edges  of  the  lids 
night,  when  there  is  any  derangement  of  the  Meibomian  seci-etion. 

In  all  cases,  not  prominently  connected  with  some  more  importai 
affection  of  the  eye,  the  state  of  the  general  system  must  be  carefull- 
looked  to  ;  for  it  is  extremely  probable  that  no  slight  declension  fcoi 
health  will  be  found  ;  and,  unless  tliis  be  remedied,  all  local  treatmeni 
will  prove  of  comparatively  little  avail.  Sometimes  the  affection  if 
caused  by  a  detached  eyelash  getting  into  one  of  the  canal  iculi,  and  block- 
ing up  the  punctum,  while  its  protruding  end  irritates  the  conjunctivi 
Often  the  watery  eye  is  but  a  symptom  of  general  ophthalmia,  and  onl' 
to  be  cured  by  its  subjugation.  When  it  results  ft-om.  a  contracted  o 
displaced  condition  of  the  puncta,  or  obstruction  in  the  canaliculi,  thesi 
conditions  are  to  be  treated  by  passing  a  iine  grooved  probe  director  L 
the  inferior  punctum  along  the  canaliculus  into  the  sac,  and  shtting  n]i||| 
the  conjunctival  aspect  of  the  lid  by  nmning  a  suitable  knife  along  tli 
groove.  This  plan  of  treatment  was  first  introduced  by  IMr.  Bo-mnan  i 
1851,  and  has  completely  superseded  every  other  method  previous) 
employed,  in  the  treatment  of  affections  of  the  lachrymal  excretory  aj 
paratus.  When  there  is  relaxation  or  atony  of  the  lachrymal  sac,  the 
stimulating  collyiia  are  to  be  used.  Occasionally,  a  small  blister  apphe 
over  the  sac  is  of  use.  When  the  nasal  duct  is  obstructed,  measures  mu 
be  taken  to  effect  its  clearance.  By  passing  probes  of  graduated  sizdj 
along  the  sUt-up  canaliculus  into  the  sac,  and  then  tui'ning  their  directia 
downwards,  inwards,  and  backwards,  the  probe  glides  through  the 
down  the  duct,  and  into  the  floor  of  the  nostril. 

Xeroma  denotes  an  opposite  condition ;  a  dryness  of  the  eye,  d' 
pendent  on  deficiency,  or  entire  absence,  of  the  lachrymal  secretioi 
Frequently  it  is  a  temporary  prelude  to  graver  affections  of  the  eye, 
an  inflammatory  nature.    When  it  occurs  singly,  and  persists — as  is  b' 
seldom — restoration  of  the  secretion  is  to  be  coui-ted  by  ordinary  stim 
lant  means  ;  or  glycerine  diluted  with  water  may  be  employed  to  suppi 
the  want.    Li  congenital  cases,  the  surface  of  the  eye  becomes  a  part 
the  general  cutaneous  surface,  and  is  covered  with  a  vascular  structu 
resembling  in  appearance  the  membraiia  niditans  of  the  bird. 


Ivfiammatory  Ajfections  of  the  Lachrymal  Sac. 

The  areolar  tissue  over  the  lachrymal  sac  sometimes  is  the  seat  of 
inflammatory  process ;  while,  in  the  first  instance,  the  sac  itself  is  fr 
A  red,  itchy,  painful  swelling  exists  at  the  corner  of  the  eye ;  and  t 
system  sympathises  slightly.     The  cause  usually  is  exposure  to  co 
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rurL,nng,  with  low  diet,  and  hot  fomontation,  followed  np  by  the  supor- 
icial  application  of  nitrate  of  silver,  or  tinctui-e  of  iodine,  will  ordinarily 
iitlice  to  obtain  resolution.  If  the  symptoms  are  more  acute,  then 
leeching  must  be  had  recourse  to  ;  the  leeches  being  applied  over  the 
part  itself  If  suppuration  should  occur,  a  very  early  incision  should  be 
pmctised  at  the  most  prominent  point  of  the  swelling.  Not  unfrequently 
the  sac  is  involved,  and  suppurates  acutely. 

The  Lachrymal  Sac  may  itself  be  tlie  primary  scat  of  an  acute  inflam- 
matory process.  Tliis  may  occur  idiopathically  in  those  of  weak  system ; 
or  in  any  one,  after  exposure  to  cold ;  or  it  may  be  superinduced  upon 
rlu-ouic  affection  of  the  sac  and  nasal  duct.  A  small,  hard,  circum- 
-cribed,  and  very  painful  swelling  is  formed  below  the  tendon  of  the  orbi- 
cularis muscle  j  the  superimposed  integuments  soon  become  red ;  the 
ovelids  are  more  or  less  oedematous  :  the  corresponding  side  of  the  nos- 
tril is  dry ;  and  the  system  sympathises  considerably.  The  swelling 
increases,  often  almost  obscuruag  the  eye ;  and  severe  headach  usually 
is  complained  of.  The  coui'se  of  the  tears  is  obstructed,  by  the  tumid 
4ate  of  the  duct's  lining  membrane — the  inflammatory  condition  having 
•xtended  to  it — and  they  find  their  way  over  the  cheek.  Suppuration 
iccurs  j  and,  sooner  or  later,  the  matter  is  discharged  externally.  Then 
d  slow  recovery  may  ensue  ;  the  nasal  duct  becomes  again  open,  the  tears 
resume  their  proper  course,  the  suppurated  aperture  granulates  and  heals. 
Or  the  obstruction  in  the  nasal  duct  remains,  the  tears  do  not  reach  their 
wonted  outlet,  the  aperture  contracts  but  does  not  heal ;  and  the  condi- 
tion of  fistula  lachrymalis  is  established.  In  some  cases  the  disease  ob- 
'ously  commences  in  the  periosteum  or  bone. 

Leeches  over  the  inflamed  sac,  warm  anodyne  fomentations,  and 
water-dressing — with  a  full  dose  of  morphia  at  night,  to  allay  pain  and 
rocure  rest — ought  to  be  used  early,  to  avert  suppuration  if  possible, 
le  occurrence  of  this  is  known  not  merely  from  the  fluctuation  of  the 
elling,  but  from  the  escape  of  a  mucopurulent  fluid  from  one  or  both 
uncta,  when  firm  pressure  is  made  over  the  swoln  sac.  When  matter 
as  formed,  it  must  be  evacuated.  This  is  usually  done  by  introducing 
bistoury  into  the  sac,  below  the  tendon  of  the  orbicularis,  which  ought, 
f  possible,  to  be  rendered  prominent  by  drawing  the  lids  outwards  ;  but 
he  edematous  swelhng  of  the  lids  and  inner  canthus  usually  prevents 
Ws  being  successfully  effected.  The  opening  is  then  made  where  the 
welling  is  greatest,  and  tends  to  point.  A  very  much  better  plan,  how- 
ver,  is  to  open  the  sac,  by  slitting  up  the  punctum  and  canaliculus  of 
he  lower  lid  upon  the  grooved  probe ;  and  if  the  swelling  makes  the 
troduction  of  this  instrument  impossible,  the  lower  lid  should  be 
orcibly  everted  and  the  sac  opened  by  an  incision  on  the  inner  side  of 
he  lid,  beneath  the  caruncle —  carrying  the  knife  in  a  direction  down- 
ards  and  inwards.  After  evacuation,  light  water-dressing  is  applied  ; 
nd  the  sac,  after  a  time,  may  be  occasionally  syringed  with  warm  water, 
r  an  astringent  lotion,  or  a  few  drops  of  nitrate  of  silver  solution,  may 
e  instilled  into  the  eye  every  second  or  third  day.  The  remedial  agent 
ds  it  way  to  the  sac  through  the  canaliculus,  and  acts  quite  as  efli- 
lently  as  the  more  troublesome  and  formidable  use  of  the  sjainge.  Wo 
ope  that  the  membrane  of  the  duct  will  duly  recover  from  its  tumid 
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state,  that  the  natural  course  of  the  lachrymal  fluids  will  be  restored, 
and  that  the  outward  opening  (listula  lachrymalis)  in  the  sac  will  close. 

Mucocele,  a  chronic  inflammatory  alfcction  of  the  lachrymal  sac,  is  not 
luicommon ;  the  process  reaching  no  higher  than  congestion,  with  hyper- 
secretion, and  limited  almost  entirely  to  the  lining  membrane.  An 
indolent  swelling  occurs  beneath  the  tendon  of  the  orbicularis,  soft, 
fluctuating,  comparatively  painless,  and  capable  of  being  emptied  by 
pressure  ;  for  the  puncta  remain  open,  and  through  them  the  mucous, 
milky,  or  puriform  secretion  escapes  upwards.  The  passage  downAvards 
is  usually  obstructed  ;  and,  indeed,  this  circumstance  seems  in  most  cases 
to  be  the  origin  of  the  malady. 

Sometimes  this  chronic  distension  of  the  sac  is  the  result  of  an  acute 
or  subacute  inflammatiory  attack  of  its  mucous  membrane.  In  otlier 
cases,  it  is  chronic  from  the  first,  and  due  to  disease  of  the  bone,  of  the 
periosteum,  or  of  the  mucous  lining  of  the  sac  itself;  and  in  these,  the 
state  of  the  general  system  is  usually  unsatisfactory.  There  is  a  con- 
stant liability  to  acute  accession,  from  but  slight  causes  ;  and  when  such 
an  aggravation  does  occur,  the  progress  is  likely  to  be  rapid  and.  untoward. 
Suppuration  and  outward  discharge  take  place ;  and  fistula  lachrymalis 
is  established,  comph'cated  perhaps  with  necrosis  of  the  os  unguis. 

Treatment  consists  in  prophylactic  care,  so  as  to  avert  such  unto- 
ward events  ;  in  attention  to  the  general  health  ;  in  maintaining  a  com- 
paratively empty  state  of  the  sac,  by  occasional  pressure ;  and  in  the 
use  of  stimulant  collyria,  or  ointments.  Sometimes  vesication  over  the 
sac,  by  nitrate  of  silver  or  tincture  of  iodine,  is  of  use ;  at  other  times, 
the  application  of  a  few  leeches  will  prove  serviceable. 

It  is  in  such  cases  that  slitting  up  the  canaliculus  into  the  sac,  so  as 
to  provide  a  free  regurgitant  escape  for  the  collected  fluid,  and  a  suitable 
opening  for  the  passage  of  probes  from  above  downwards  through  the 
contracted  nasal  duct,  is  found  to  afi'ord  immediate  and  permanent  relief  t 
For  overcoming  structural  obstruction  in  the  nasal  duct,  any  injection  of 
the  sac  through  the  punctum  is  qiute  ineffective. 


Fistula  Lachrymalis. 

How  this  condition  is  produced,  has  already  been  explained.  Ob- 
struction takes  place  in  the  nasal  duct ;  the  lachrymal  sac  inflames, 

suppurates,  and  ulcerates — the  ulcerated 
aperture  discharging  externally;  and  the 
wound,  oidy  contracting,  does  not  heal 
This  train  of  events  may  originate  in  the 
laclixymal  passages,  and  usually  does  s 
But  the  origin  may  be  in  the  subcutane- 
ous areolar  tissue,  as  already  stated  ;  or  ui 
the  bone  and  periosteum,  in  connection 
with  a  syphihtic  taint  of  system.  The 
greater  number  of  cases,  however,  are  of  a  simple  nature  ;  originatmg  m 
the  lachrymal  passages  ;  and  seldom  involving  the  deeper  parts. 

rig.  243.  Fistula  lachrymalis.  The  chronic  stage  pstablishcil ;  and  the  aperture 
small. 
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Tlio  essential  parts  of  tlio  disease  are,  obstruction  in  the  nasal  dnct, 
xnd  an  external  opening  overlying  and  communicating  with  the  lachrymal 
sac.  In  trcatnaont  it  is  our  object  to  close  the  opening  ;  and  tliat  can 
be  done  only  by  removing  the  cause  of  obstruction.  To  this  end,  an 
operation  is  necessary.  And  till  very  lately  the  following  was  always 
portbrmod  :— The  patient  having  been  seated  on  a  chair,  with  the  head 
supported,  a  nai-row  sharp-pointed  straight  bistoury  Avas  inserted  into 
the  fistulous  opening  beneath  the  orbicularis  tendon ;  and  not  only 
lodged  in  the  sac,  but  pushed  into  the  osseous  nasal  canal  as  well.  To 
accomplish  this  dexterously,  reference  to  the  anatomy  of  the  parts  was 
necessary,  in  order  that  the  penetrating  instrument  might  receive  the 
requisite  direction ;  downwards,  a  Kttle  backwards,  and  a  very  little  in- 
wards. By  the  side  of  the  bistoury  a  stout  probe  was  passed  down ;  and 
IS  the  former  was  sloAvly  withdrawn,  the  latter  was  pushed  steadily 
nwards,  imtil  it  had  overcome  the  obstruction,  and  was  felt  to  touch  the 
loor  of  the  nasal  fossa.  To  effect  this  perforation,  a  little  force  was 
H)metimes  necessary.  A  few  drops  of  blood,  escaped  by  the  nostril, 
and  proved  re-estabhshment  of  the  duct  complete ;  also,  if  the  patient 
was  made  to  expire  forcibly,  while  the  nostrils  were  shut,  air  and  bloody 
luucus  would  be  forced  upwards  through  the  duct,  if  the  j)robe  had 
Iteen  withdi-awn. 

But  it  was  not  enough  that  the  knife  and  probe  procured  a  temporary 
le-establishment  of  the  canal.    This  had  to  be  kept  permanently  open. 
And  to  accomplish  this,  styles — or  small  bougies — were  em- 
ployed ;  of  various  sizes,  and  made  of  silver.    One  about  the 
thickness  of  an  ordinary  probe,  and  sufficiently  long  to  reach 
from  the  upper  wound  to  the  nasal  aperture  of  the  duct,  but  not 
so  long  as  to  rest  on  the  floor  of  .the  nostril,  was  lodged  in  the 
canal;  its  flattened  head  resting  on  the  integument.    No  fixed 
size  could  be  defined  as  generally  suitable  for  the  commencement 
of  the  treatment.    The  style  had  to  pass  easily,  after  with- 
drawal of  the  ordinary  probe.    Having  been  lodged,  it  was  left 
there.    After  some  hours,  the  part  usually  became  hot,  painful, 
"  '  and  swoln  ;  stiU,  the  style  was  left  untouched.    Fomentation,  or 
water-dressing  was  appHed,  and  the  minor  general  antiphlogistics  em- 
loyed ;  and  after  a  day  or  two,  when  the  inflammatory  signs  had  subsided, 
he  style  became  loosened,  and  pus  escaped  by  its  side.    After  a  few  days 
f  quietude,  the  original  style  was  withdrawn,  a  size  larger  was  substituted. 

s,  in  its  turn,  was  replaced  by  a  third ;  and  so  on ;  until  one  was 
odged  of  sufficient  bulk  completely  to  occupy  the  canal ;  the  passage 
eing  syringed  once  a  day  with  tepid  water,  to  keep  it  clean.    This  last 
le  was  worn  for  some  considerable  time,  until  it  was  presumed  that  the 
ormal  calibre  of  the  passage  was  fully  restored,  and  that  its  lining  mem- 
rane  had  returned  to  a  tolerably  sound  condition.    Then  the  instrument 
which  had  only  been  taken  out  occasionally,  for  the  purpose  of  being 
leaned  and  replaced— was  withdrawn,  and  a  smaller  substituted.  This, 
fter  having  been  worn  for  some  days,  was  replaced  by  a  less  ;  and  by 
"18  gradual  abstraction  of  the  stimulus,  relapse  was  prevented  as  far  as 
oasible.    Then,  if  the  tears  continued  to  flow  naturally,  and  all  else 
Fig.  244.  Style  for  tlie  lachrymal  duct. 
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soomed  favourable,  the  use  of  tlie  instraiiicut  was  wliolly  aLandoned;  and 
the  external  aperture,  now  much  contracted,  was  permitted  and  encouraged 
to  close  entirely.  Frequently  no  aid  was  required  to  secure  this  kttoi 
event.  But  if  the  fistula  threatened  to  prove  obstinate,  the  touch  of  a 
heated  wire,  or  point  of  caustic,  usually  effected  its  contraction  and 
closure. 

At  one  time,  tubes  were  employed  instead  of  styles.  Experience 
however,  proved  them  to  be  inferior.  They  created  the  same  disturhauce 
in  the  jiart,  were  apt  to  become  obstructed,  equally  required  occasional 
removal,  and,  in  some  cases,  their  attempted  removal  was  attended  Avitli 
the  utmost  difficulty. 

But  now-a-days  all  these  tedious  and  painful  proceedings  have  Ijeen 
superseded  by  the  simple  and  efficient  procedure  of  Mr.  Bowman,  to 
which  we  have  abeady  so  frequently  in  this  chapter  had  occasion  to 
allude.    In  performing  it,  the  operator  must  bear  in  mind  the  rela- 
tive position  and  direction  of  the  puncta,  canalicuH,  sac,  and  nasal  duct. 
The  patient  to  be  operated  upon  may  either  sit  or  lie,  the  operator 
may  either  be  seated  in  front  or  stand  behind,  and  the  patient's  head 
should  be  steadied ;  the  operator  everts  the  angular  edge  of  the  lower  lid," 
close  to  the  inner  canthus ;  recognising  the  little  punctum  on  its  apex,  h 
passes  the  point  of  the  grooved  j)robe  (made  for  this  purpose)  pei-pen- 
dicularly  into  the  canaliculus  ;  then,  stretching  the  margin  of  the  hd  outi 
wards,  by  the  fingers  of  his  own  or  of  an  assistant's  hand,  he  directs  th 
point  of  the  probe  inwards  towards  the  sac,  gliding  it  smoothly  onwards 
If  it  is  obstructed  at  the  entrance  into  the  sac,  it  drags  upon  the  lid,  anc 
puckers  the  integument  along  the  Line  of  the  tendo  oculi.    Passed  inl 
the  sac,  it  impinges  against  the  os  unguis,  which  is  recognised  by  the  sea 
sation  of  firm  resistance,  and  by  the  depth  to  which  the  probe-director' 
point  has  sunk  in  the  canal.    The  groove  should  now  be  turned  tow; 
the  conjunctival  aspect  of  the  lid  ;  and  by  running  a  sharp -pointed,  t" 
bladed  knife  along  the  groove,  the  canaliculus  is  converted  into  a  slit, 
the  sac  is  fi-eely  opened.    Should  the  obstruction  be  due  to  the  conditio: 
of  the  punctum,  canal,  or  sac,  this  incision  must  be  prevented  from  h 
ing ;  and  there  is  no  further  operation  needed,  the  lachrymal  fis; 
healing  spontaneously;  but  should  an  obstruction  exist  in  the 
duct,  further  treatment  of  that  condition  will  be  required.  When 
constriction  exists  in  the  canaliculus  close  to  the  sac,  it  has  been 
commended  that  a  canula  with  a  sliding  lancet  blade  should  be  employee 
for  the  division  of  the  constriction.    But  this  is  quite  unnecessary 
grooved  probe,  if  fine  enough  in  the  point,  will  readily  permeate  the  strii 
ture,  by  a  little  careful  manipulation ;  and  if  the  knife  employed  is 
enough  to  slide  easily  in  the  groove,  the  constriction  can  be  more 
tainly  divided  by  means  of  it  than  by  any  ingenious  arrangement  c 
mechanical  device. 

At  one  time  it  was  a  common  practice  to  seek  a  more  direct  road 
the  nasal  fossa,  than  through  the  obstructed  laclirymal  duct,  by  perfoK: 
tion  of  the  os  unguis.    This  destruction  of  unimplicated  textm'e,  ho^fc 
ever,  is  in  the  present  day  very  properly  deemed  unwarrantable,  excef 
in  cases  of  congenital  absence,  or  osseous  occlusion,  of  the  nasal  duct 

If  necrosis  accompany  the  condition  of  fistula  lachrymalis,  exfoliatia 
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must  bo  patiently  awaited ;  for  not  until  the  dead  portion  of  bone  has 
been  thrown  off,  can  the  soft  parts  be  expected  to  heal.  At  the  same 
time,  constitutional  treatment  will  certainly  be  necessary.  The  bone  is 
ofteu,  however,  felt  to  be  denuded  without  any  dead  portion  separating. 

It  is  well  to  remember  that  affections  of  the  lachrymal  sac  may  be 
hnulated,  tolerably  closely,  by  malignant  disease.  A  medullary  tumour, 
ji'  a  malignant  polypus,  formed  in  connection  with  the  nasal  passages,  may 
project  towards  the  surface  at  the  inner  angle  of  the  eye  ;  and  its  first 
prominence,  yet  covered  by  the  stretched  and  attenuated  integument,  may 
occupy  the  exact  locality  of  the  lachrymal  sac.  Eut  a  touch  of  the  part 
will  evince  elasticity  instead  of  fluctuation  ;  a  glance  at  the  nostrils  will 
shew  the  true  seat  of  the  disease ;  and  the  cachectic  face  and  general 
appearance  will  sufiiciently  testify  to  the  malignant  character.  Both  con- 
ilitions,  however,  may  coexist. 

Obstruction  of  the  Nasal  Duct. 

We  can  readily  understand  how  this  should  be  a  not  unfrequent 
result  of  an  inflammatory  process  in  the  lining  membrane.  The  mem- 
brane is  at  first  turgid  by  soft  swelling ;  and  this  narrows,  and  may 
obstruct,  the  canal.  Such  obstruction  is  temporary  in  its  nature,  and 
capable  of  yielding  to  ordinary  treatment,  whereby  absorption  of  extra- 
neous product  may  be  obtained.  But  if  the  process  continue,  the  in- 
flammatory change  becomes  more  and  more  dense,  and  more  enduring ; 
partly  mucous  in  its  site,  but  chiefly  submucous ;  and  by  continuance 
or  aggravation  of  such  structural  alteration,  diminution  and  obstruction 
of  the  canal  are  rendered  plainly  inevitable. 

For  the  minor  form  of  obstruction,  rectification  of  the  general  health, 
counter-irritation  applied  over  the  part,  and  the  use  of  sorbefacient  col- 
lyria  or  injections,  may  sufiice.  In  the  more  advanced  form,  the  stimulus 
of  the  lodgment  of  a  foreign  substance  in  the  part  is  essential  to  efficient 
restoration  by  absorption.  Formerly  this  indication  was  fulfilled,  by 
passing  a  probe  upwards,  from  the  nasal  orifice  of  the  duct.  The  probe, 
GemoiiVs,  bent  nearly  to  a  right  angle,  at  about  three-fourths  of  an  inch 
from  its  point,  was  passed  carefully  along  the  inferior  meatus  of  the 
nostril,  until  it  arrived  below  the  anterior  extremity  of  the  inferior  tur- 
binated bone  ;  then  its  point  was  directed  upwards,  into  the  canal.  This 
manipulation,  always  doubtful  in  the  first  instance,  on  account  of  the 
valvular  protection  by  which  the  nasal  orifice  of  the  duct  is  guarded,  and 
which  must  be  forcibly  broken  iip — and  which  often  proved  most  difiicult 
to  the  surgeon,  and  both  teazing  and  painful  to  the  patient — not  unfre- 
quently  failed  altogether.  Now-a-days  it  need  never  be  attempted  :  in 
all  ca.ses  of  obstruction  in  the  nasal  duct,  it  being  better  at  once  to  have 
recourse  to  the  same  treatment  as  for  fistula  lachrymalis — viz.,  to  open 
the  sac  by  Mr.  Bowman's  method,  and  then  to  proceed  with  gi-adual 
dilatation  of  the  nasal  duct  ;  passing  probes  of  different  sizes  along  tho 
sht  formed  by  cutting  up  the  canaliculus  into  the  sac.  When  the  probe 
13  felt  to  impinge  upon  the  os  unguis,  by  carrying  the  hand  upwards  so 
as  to  bring  the  instrument  into  tho  axis  of  tho  duct,  its  point  will  glide 
own  mto  the  nostril,  with  tho  employment  of  gentle  pressure  and  a 


070  AFFECTIONS  OF  THE  LACHRYMAL  GLAND. 

slight  rotatory  motion.  TJie  passage  of  tlic  instrument  is  rendered  more  ■■ 
easy,  if  its  extremity  is  slightly  twisted  so  as  to  make  it  spiral.  ThasQ . 
probes,  or  bougies  as  they  may  be  called,  are  of  different  thicknesses,  and 
six  different  sizes  are  usually  sup])lied  in  a  set.  Two  sizes,  however,  ai( 
all  that  is  essential  in  addition  to  the  grooved  steel  probe,  in  most  cases. 
The  passing  of  the  instrument  is  usually  attended  with  the  escape  of  a 
few  drops  of  blood  from  the  nostril,  which  is  unimportant,  and  ceasL> 
to  be  observed  when  dilatation  has  become  permanently  established 

Obliteration  and  Absence  of  the  Nasal  Duct. 

1.  The  nasal  duct  may  be  obliterated  by  change  of  structure  in  thei 
membrane.  Eestoration  by  perforation  may  be  attempted.  2.  It  raayJ 
be  shut  up  entirely  by  change  of  structure  in  the  tone.  Then  restoratiou  ] 
in  the  original  site  is  hopeless  ;  and  if  anything  remedial  is  undertaken,?! 
it  can  only  be  by  perforating  the  os  unguis,  and  rendering  the  mmatural i 
aperture  permanent. 

A  case  is  related  by  M.  Berard,  of  congenital  absence  of  tlie  nasal; 
duct ;  from  wliich  there  had  resulted  a  congenital  fistula,  which  continued 
open  and  discharging  at  the  age  of  twenty-one.    An  artificial  outlet  wai^ 
formed  for  the  secretion,  by  perforation  of  the  os  unguis.* 

Dacryolitlies. 

Concretions  are  sometimes  found  in  the  lachrymal  passages ;  main]; 
lodged  in  the  sac  ;  and  consisting  chiefly  of  carbonate  of  lime,  cementec 
together  by  mucous  and  albuminous  matter.    The  foreign  substance  pro  ^ 
duces  swelling  and  lachrymation,  and  may  ultimately  cause  fistula. 
presence  is  easily  detected  by  manipulation,  and  by  the  introduction  of 
probe  through  one  of  the  puncta.    The  remedy  is  simple ;  incision  Oj 
the  canaliculus  and  sac,  and  removal  of  the  mass.    Sometimes  they  ha^v 
been  met  with  attaining  a  very  large  size,  occupiying  the  lachrymal  sa^ 
and  duct,  producing  absorption  of  the  bone  and  ulceration  of  the  soi 
parts,  attended  by  a  dense  diffuse  swelling  of  the  cheek,  and  simulat 
malignant  disease. 

Affections  of  the  Lachrymal  Gland. 

Dacry adenitis. — The  lachrymal  gland  may  be  the  seat  of  an  i: 
matory  process,  chronic  or  acute ;  but  either  form  of  attack  is  rare 
painful  swelling  forms  in  the  region  of  the  organ  ;  the  eyeball  is  dif 
placed,  and  inconvenienced  in  function  and  movements.  The  eyehds  ai 
cedematous  ;  and  the  conjunctiva  is  apt  to  sympathise  and  take  part  \\ 
the  morbid  process.  In  the  acute  form,  the  system  suffers  severely ;  tl: 
pain  grows  intense  and  shoots  through  the  head ;  and  suppuration  ma 
take  place.  When  the  matter  is  discharged  spontaneously  through  tl 
eyelid  a  fistulous  aperture  sometimes  remains. 

The  treatment  is  according  to  general  antiphlogistic  principles.  Who 
matter  forms,  an  early  and  free  opening  is  to  be  made  from  the  inside 
the  lid  if  possible. 

*  British  and  Foreign  Eeview,  No.  21,  p.  511. 
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Atrophy  of  the  Laclmjmal  Gland  may  take  place,  but  this  is  very 
Irare  ;  the  organ  ultimately  becoming  almost  eiraced.  Then  either  xeroma 
results  ;  or  the  conjimctival  secretion  is  augmented,  to  atone  for  the 
lalandular  deficiency. 

Tumours  of  various  kinds  may  form  in  the  substance  of  the  gland, 
lit  is  liable  to  simple  hypertropliy  ;  amenable  to  discutients.  Sometimes 
it  is  tlie  seat  of  cystic  formation ;  remediable  by  simple  puncture — or, 
if  that  fails,  by  injection  or  excision.  The  secretion  of  some  portion  of 
the  lachrymal  gland  may  cause  obstruction  of  one  of  the  ducts  ;  becoming 
jollected  in  quantity,  dilating  the  duct,  and  giving  rise  to  the  formation 
jf  a  cystic  tumour  called  Dmrxjops,  which  j)rojects  through  the  upper 
lid.  By  ^ndely  opening  the  eye,  or,  still  better,  by  everting  the  lid,  the 
largin  of  the  cyst  may  be  seen  to  project  from  beneath  it.  All  that 
[s  needed  seems  to  be  to  seize  this  with  catch-forceps,  and  clip  away 
much  of  the  cyst-wall  as  can  be  easily  removed ;  the  after- employment 
jf  a  stimulating  coUyrium,  or  solution  of  nitrate  of  silver,  will  very 
Ipeedily  restore  the  parts  to  their  normal  condition.  Carcinoma  may 
Ittack  the  gland.    There  is  obviously  no  hope  but  from  early  removal. 

le  extirpation  should  be  effected  by  an  incision  beneath  the  eyebrow, 
[long  the  margin  of  the  outer  part  of  the  frontal  portion  of  the  orbit. 

le  fascia  of  the  orbit  having  been  divided  along  the  whole  extent 
[f  the  incision,  the  gland  should  be  separated  by  the  finger  or  the  handle 
the  knife,  from  the  roof  of  the  orbit.    A  sharp  hook,  or  volsella,  should 
len  be  fixed  in  its  substance ;  and  as  it  is  drawn  out  through  the 
round,  the  adhesions  it  has  formed  to  the  surrounding  contents  of  the 
rbit  should  be  divided  as  they  are  brought  into  view.    In  doing  this, 
16  levatoi'  palpehrce  muscle  must  be  avoided.    When  the  bleeding  has 
jased,  the  incision  should  be  closed  with,  points  of  suture,  and  a  pad 
iced  over  the  closed  lids.    This  is  secured  by  means  of  a  bandage,  to 
laintain  the  globe  repressed,  and  the  contents  of  the  orbit  in  contact 
ith  its  upper  wall — a  vacant  space  else  existing  where  the  tumour  was 
lated.    If  suppuration  occur,  the  sutures  should  be  removed  at  the 
iter  angle  ;  and,  if  the  matter  collects  in  the  deep  part  of  the  wound, 
per  the  incision  should  be  extended  outwards  and  downwards,  or  the 
itter  should  be  afforded  a  free  vent  by  a  fresh  puncture  from  the  con- 
ictival  aspect  of  the  upper  Hd. 


Encanthis. 

By  this  term  is  meant  an  enlargement  of  the  caruncula  lachrymalis  ; 
maybe  a  simple  and  somewhat  acute  en-  -  - 

Jrgemcnt  of  the  part,  the  result  of  an  in- 
jmmatory  process  resident  therein.  This 
jU  readily  give  way  to  ordinary  treatment 
tscarification,  or  leeching,  fomentation,  and 
fhefacioDts. 

A  chronic  swclHng,  of  the  nature  of  hyper- 
lp%  or  simple  tumour,  or  polypoid  excres- 

|ce,  may  occur  j  loss  amenable  to  discussion,  and  often  resisting  it. 

Fig.  2i:>.  Kiicaiitliis. 


Fig.  245. 


G72 


OPHTHALMIA. 


It  slowly  increases ;  producing  deformity  by  its  prominence  and  bulk  jt 
displacing  and  obstructing  tlio  puncta  and  lachrymal  canals,  \vheuce< 
troublesome  laclirymation  results  ;  preventing  due  closure  of  the  eye-^ 
lids  ;  and  ftivouring  tlie  occurrence  of  ophthalmia.  This  idiopathio 
affection  is  closely  simulated  by  the  warty  outgrowth  of  weak  granulal 
tions  from  the  incision  practised  in  the  conjunctiva,  in  the  operation  fo< 
strabismus.  In  either  affection,  if  discutients  fail,  excision  is  to  be  pi 
tised,  by  means  of  curved  scissors,  the  growth  being  drawn  outward 
by  artery  forceps. 

Sometimes  the  caruncle  is  the  seat  of  tumour  of  a  malignant,  or  a  j 
least  suspicious  character.  Then  it  usually  presents  the  appearance  cj 
epithelial  cancer.  In  such  a  case  only  by  early  as  well  as  free  removfi 
can  immunity  from  return  be  hoped  for.  Should  the  disease  unforh^ 
nately  retui-n  after  removal,  and  the  ocular  conjunctiva  be  implicat 
the  globe  as  well  as  the  diseased  structure  should  be  removed  together.! 


IV.  Affections  op  the  Eyeball.* 


Ophthalmia. 


Ophthalmia  is  the  general  term,  in  which  aU  affections  of  the  eyel 

of  an  inflammatory  nature  are  cojj 
prehended  ;   and,  according  as  i  j 
suiDerficial  or   more  deeply-se 
textures  are  involved,  the  opi 
almia  is  said  to  be  External  or  | 
\  ternal. 


Fig.  246. 


/        Affections  of  the  Conjuvctiva 

The  inflammatory  process,  i 
its  grades,  is  very  frequently  fm 
established  in  the  conjunctiva ; 
the  affection  varies  materially, 
only  according  to  the  intensitjlj 
the  process  itself,  but  also  accor 
to  the  cause  which  induced  it,  and  the  state  of  the  system  in  whic 
has  occurred.    Different  varieties  of  the  disease  may  in  consequencil 
enumerated.    Tlie  most  prominent  of  these  are  the  Simple  or  Catart^ 
the  Purulent,  and  the  Phlyctenular. 

*  In  such  a  work  as  this,  it  is  not  to  be  expected  that  so  wide  a  subject  as  the .. 
tions  of  the  eyeball— so  important,  varied,  and  numerous— should  be  fully  disc&j 
in  all  its  details.    The  leading  points  only  can  be  overtaken  ;  the  student  if 
refen-ed  for  further  information  to  the  many  excellent  monographs  in  tliis  d(.j 
ment  of  Sm-gerj'. 


Fig.  246.  Diagram  showing  the  chai-acteristic  vasculaiity  of  external  aud  inij 
ophthalmia,    a,  external;  h,  internal.— W.  Jones. 
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Si)n2)le  or  Catarrhal  Con/janctivitis, 

The  eyo  becomes  tlie  seat  of  pain,  heat,  and  lachryniation ;  there  is 
intolerance  of  light,  and  consequent  closure  of  the  eyelids— more  or  less 
spasmodic ;  frequently  there  is  a  sensation  as  if  sand  or  other  foreign 
matter  Avere  lodged  in  the  part.    On  separating  the  eyelids,  the  mem- 
brane is  seen  to  present  an  appearance  of  unusual  vascularity  ;  not  from 
formation  of  new  vessels,  but  from  enlargement  of  those  already  there. 
It  is  important  to  remember  that  these  vessels  have  a  peculiar  character, 
whereby  affection  of  this  membrane  may  be  distinguished  from  the  affec- 
tions of  more  deeply  seated  parts.    The  vessels  are  of  considerable  size, 
they  seem  to  advance  from  the  peri- 
phery of  the  globe,  where  the  membrane 
is  reflected  from  off  the  palpebrae,  are 
tortuous  in  their  course,  freely  inosculate 
ivith  each  other,  and  terminate  gradually 
t  the  margin  of  the  cornea  ;  they  are 
^-Q  observed  to  follow  the  movements 
f  the  membrane  ;  sometimes  they  are 
'"tinct  and  separate,  because  not  very 
umerous  ;  sometimes  they  are  number- 
ess,  constituting  one  mass  of  angry  red  ; 

d  the  redness  is  usually  of  a  bright 
cadet  hue,  most  intense  on  the  inside 
f  the  Hds  at  the  reflection  of  the  conjunc- 
iva  upon  the  globe.  Whereas,  in  scle- 
otitis,  the  vessels  are  small,  straight,  not  affected  by  the  movements  of 
e  eyeball,  appear  first  near  the  margin  of  the  cornea,  become  paler 
wards  the  periphery  of  the  globe,  do  not  inosculate,  plainly  occupy 
deeper  plane,  and  cause  a  redness  of  a  pink  or  purplish  hue  (Fig.  246). 

In  what  is  strictly  termed  Simple  or  Catarrhal  Conjunctivitis,  the 
nge  of  the  inflammatory  process  does  not  reach  higher  than  that  cha- 
cterised  by  active  congestion,  attended  with  sero-fibrinous  accumulation 
the  subconjunctival  tissue,  swelling  of  the  lids,  and  profuse  mucous 
d  lachrymal  secretion.    Still,  in  characteristic  specimens  of  the  affec- 
on,  the  existence  of  numerous  small  red  blotches  of  extravasation  may 
•  observed ;  these  blotches  varying  in  size  from  a  pin  head  up  to  a 
ntinuous  patch,  covering,  it  may  be,  a  quarter  or  even  the  whole  of 
e  white  of  the  eye — produced  by  the  giving  way  of  one  or  more  dis- 
nded  vessels.    In  some  cases,  usually  called  catarrho-rheumatic,  the 
lerotic  is  involved  at  the  same  time  ;  and  then  the  tortuous  conjunc- 
al  vessels  are  combined  with,  and  tend  to  obscure,  the  pink  zone 
rrounding  the  cornea.    In  these  cases,  there  is  more  pain,  in  the  eye 
1  around  the  orbit,  more  intolerance  of  light,  and  a  more  copious 
liTymation. 

The  system  may  be  sympathetically  involved ;  but,  in  general,  its 
turbance  is  neither  prominent  nor  severe,  and  is  confined  to  disorder 
the  stomach  and  bowels. 

T'ig.  247.  E.xternal  ophthalmia  ;  catarrhal  conjunctivitis. 

2  X 


Pig.  247. 
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The  discaso  may  occur  j?;er  sg;  or  be  but  a  part  of  a  more  general 
inflammatory  attack ;  as  in  measles  and  coryza. 

The  predisposing  causes  are  numerous:  over  exertion  of  the  organ 
in  many  ways  ;  derangement  of  the  general  health  ;  a  glaring,  sunny,  oi 
dusty  season.    The  exciting  causes  are  equally  numerous :  exposure 
cold,  heat,  wind,  light,  or  moisture ;  the  application  of  chemical  an 
nxechanical  irritants,  directly  ;  and  the  indirect  influence  of  irritant  cause;^ 
more  remotely.    The  most  obstinate  forms  of  the  disease  are  to  b( 
expected,  when  the  exciting  cause  is  by  a  direct  irritant  which  remaiii 
in  constant  operation;  as  when  a  particle  of  sand,  dust,  or  glass,  lodg( 
in  the  membrane,  or  when  it  is  constantly  rubbed  or  fretted  by  stra 
eyelashes,  or  by  a  foreign  body  lodged  in  a  punctum,  or  by  a  Meibomia; 
follicle. 

In  the  treatment,  our  first  care  is  to  remove  the  cause.    Then  anti 
phlogistics  are  to  be  used ;  but  these  need  be  only  of  the  mildest  clas. 
If  the  cause — as  a  foreign  substance  lodged  in  the  membrane — hav 
been  removed  at  once,  nothing  may  be  required  in  addition  to  rest  f 
both  body  and  part,  low  diet,  abstraction  of  light,  and  continuous  appl 
cation  of  cold  over  the  shut  eyelids  by  means  of  wetted  lint.  Th 
inflammatory  process  may  be  entirely  averted ;  or,  if  just  begun,  it  ma 
very  speedily  resolve.    If  not,  then,  when  the  symptoms  are  very  acut 
blood  may  be  abstracted  locally,  by  the  application  of  two  or  tlu-e 
leeches  at  most,  in  the  neighboiu'hood  of  the  eye  itself.    Care  should  l 
taken  that  all  the  animals  fasten  near  the  inner  angle  only,  immediately 
beneath  the  tendon  of  the  orbicularis ;  for  there  less  pain  will  1 
occasioned,  more  blood  will  be  drawn,  and  less  risk  both  of  ecchymoi 
and  of  oedema  wiU  be  incurred,  than  when  they  are  applied  along  tl 
eyelids.    Leeching  is,  however,  rarely  required,  and  warm  fomentati 
of  the  lids  with  a  weak  belladonna  lotion,  mixed  with  an  equal  quantii 
of  boiling  water  so  as  to  make  it  of  the  required  temperatui'e, 
usually  sufiice  to  allay  the  painful  symptoms.    When  copious  mucc 
secretion  agglutinates  the  lids,  any  simple  ointment  applied  along 
margins  wiU.  prevent  adhesion,  and  save  both  pain  and  trouble  in  rema 
ing  the  crusts. 

The  process  may  simply  and  steadily  resolve  ;  or  may  pass  from  tl 
acute  to  the  chronic  condition,  and  there  tend  to  remain.  It  is  to  1 
borne  in  mind,  that  in  all  cases  of  this  aff"ection,  especially  in  young 
feeble  individuals,  the  chronic  state,  differing  little  from  that  of  m&j 
passive  congestion,  is  very  apt  to  be  assumed  at  an  early  period — i 
the  lapse  of  but  a  few  days.  Then,  continuance  of  antiphlogistics  wo' 
but  aggravate  the  morbid  condition.  A  change  has  to  be  made.  Gen' 
stimulating  collyria  are  employed,  to  restore  tone  to  the  vessels.  So. 
tions  of  lead,  alum,  or  of  tannin,  may  be  employed;  but  usually  t 
occasional  introduction  of  a  few  drops  of  a  solution  of  nitrate  of  sil"V 
(of  the  strength  of  two  grains  of  the  salt  to  the  ounce  of  distilled  watel 
within  the  lids,  will  be  found  best  suited  to  check  the  continual 
of  the  disease.  In  some  cases  the  vinum  opii  wiU  be  foimd  to  ans'SPj 
better.  During  recovery,  air  and  light  should  not  be  excluded  ;  a: 
while  all  glare  is  avoided,  coverings  to  the  eyes,  preserves,  etc.,  shou 
be  forbidden.    This  stimulating  plan  of  treatment,  however,  is  q«i 
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unsuitable  wlieii  the  sclerotic  and  cornea  are  involved;  and  it  is  from 
inattention  to  tliis  that  much  harm  is  sometimes  done  by  the  careless 
use  of  such  appliances.  In  those  cases  in  which  amendment  is  tardy 
\-  fluctuating,  it  is  well  to  adopt  the  aid  of  counter-irritation ;  which 
IS  best  applied  by  bHstering,  behind  the  ear. 

Constitutional  treatment  is  not  to  be  neglected  during  any  period  of 
the  case ;  first  moderately  antiphlogistic,  then  alterative,  and  ultimately 
luic. 

^Vhen  one  eye  only  is  affected,  it  is  well  to  remember  the  close 
vmpathy  which  exists  between  the  two  organs.    The  unaffected  eye, 
iierefore,  should,  during  the  acute  stage,  be  kept  equally  quiet  and 
shaded  from  the  light,  and  otherwise  treated  with  prophylactic  care. 
\  Confinement  to  a  dark  room  is  not  generally  necessary  however ;  and 
iwhen  the  case  is  chronic,  free  exposure  of  the  organ  to  the  open  air 
■  will  often  prove  beneficial. 


Pumlent  Conjunctivitis. 

Purulent  ophthalmia  seems  to  be  merely  an  aggravated  form  of 
-ycatarrhal  conjunctivitis ;  running  its  course,  however,  much  more  rapidly ; 
«and  mainly  distinguished  from  the  latter,  in  its  mild  form,  by  the  discharge 
-•jbeing  pm-ulent  instead  of  muco-purulent,  and  from  the  fact  that  the 
eomea  is  more  liable  to  become  involved.  When  purulent  discharge  occurs 
in  the  simple  form,  an  aggravation  of  the  inflammatory  process  having  been 
omehow  induced,  such  a  circumstance  is  to  be  regarded  as  an  accidental 
.tensity  in  acute  simple  conjunctivitis,  rather  than  as  an  example  of 
e  pumlent  ophthalmia.  Usually,  the  inflammatory  process  is  from 
ihe  first  intense,  and  suppuration  is  very  speedily  attained.  The  first 
lymptoms  are  pain  and  itching  in  the  palpebral  conjunctiva,  and  often 
ihere  is  a  sensation  as  if  foreign  matter  were  lodged  there.  Then  the 
irdinary  characters  of  conjunctivitis  appear,  in  an  aggravated  form.  The 
aiu  is  not  confined  to  the  eye,  but  shoots  through  the  head,  and  not 
'equently  extends  to  the  face  also.  The  eyeball  becomes  quickly 
overed  with  meshes  of  enlarged  conjimctival  vessels ;  the  membrane 
self  is  infiltrated  and  tumid ;  a  profuse  purulent  secretion  is  poured 
jut ;  the  eyehds  are  swoln,  and  oedematous,  often  to  a  great  extent ; 
dinarily,  the  eyeball  is  concealed  by  the  tumid  lids ;  on  opening  them 
rcihly,  purulent  matter  escapes  in  increased  quantity,  and  eversion  is 
't  to  ensue — the  engorged  and  red  conjunctiva  becoming  exposed. 

As  the  disease  advances,  the  conjunctival  lining  of  the  eyelids,  more 
ipecially  of  the  upper,  changes  from  the  uniform,  vascular,  and  villous 
pearance,  to  one  of  more  irregularity,  as  if  granulating.     The  con- 
uctiva  is  then  said  to  be  granular.    Tliis  term,  however,  does  not 
ply  that  the  membrane  becomes  actually  studded  with  true  granula- 
;  the  fleshy  elevations  being  developments  of  the  natural  papillte 
d  foUicles.    These  continue  to  furnish  a  profuse  discharge ;  and  the 
ction  of  them  over  the  ocular  conjunctiva  doubtless  maintains  the 
'neral  morbid  condition. 
The  ocular  conjunctiva,  it  has  been  already  said,  undergoes  change 
structure.    Sero-fibrinous  product  and  extravasation  collect  both  in 
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aiid  beneath  it  ;  when  considerahlo  causing  it  to  bulge  over  the  mar^r! 
of  the  cornea,  and  leaving  that  texture  in  the  relative  position  oi 
depression  or  dimple.    This  tumid  state  of  the  conjunctiva  is  termc 
Ghemosis.    When  the  affection  is  acute,  and  the  chemosis  great,  thi 
cornea  is  in  danger  of  sloughing;  partly  from  its  participation  in  1! 
inflamniatory  change,  and  partly  by  the  circumferential  ulceration  of  ii 
structures,  where  it  is  concealed  by  the  surrounding  chemosis,  thimibi- 
the  margins  through  which  its  nutrition  is  maintained. 

The  system  sympathises  to  a  great  extent.  At  first  inllammatoi' 
fever  is  developed.  Afterwards,  the  form  of  Constitutional  Irritation  i 
often  assumed;  and  in  many  cases  the  pale  face,  trembling  hand 
deranged  digestion,  and  feeble  pulse,  indicate  a  degree  of  prostratioi 
which,  though  constantly  present  when  the  disease  is  seen  in  an  advancf 
stage,  may  manifest  itself  from  the  very  commencement.  Vision  is  i 
imminent  danger,  by  change  of  structure  in  the  cornea,  and  also  by  di 
organization  of  the  entire  globe ;  for  to  the  latter  result  this  affectio 
may  advance,  under  circumstances  of  either  neglect  or  severity. 

In  Egypt  the  disease  prevails  as  an  epidemic,  and  has  done  so  f 
ages;  of  the  most  virulent  and  intractable  form;  very  fatal  to  sight 
originally  induced  by  sun  and  sand  ;  and  propagated,  also,  by  direct  coi 
tagion.    In  effecting  reproduction  by  the  latter  mode,  the  flies  are  sai 
to  be  active  agents — passing  from  one  eye  to  another,  tainted  with  tl 
contagious  matter.    In  this  country,  it  is  happily  both  less  frequent  au 
less  severe.    It  may  follow  injury  ;  and  then  the  purulent  discharge 
to  be  looked  on  as  the  mere  consequence  of  a  high  amount  of  inflan 
matory  progress,  induced  by  a  powerful  exciting  cause.    AVant  of  cleai 
liness,  of  good  drainage,  and  of  ventilation,  and  the  over-crowding 
inmates — as  in  schools  and  barracks,  and  on  board  of  ship — predispo 
to  the  production  of  this  form  of  disease,  under  the  influence  of  a  cor 
paratively  slight  exciting  cause.    Thus  occasioned,  it  is  undoubted 
contagious  ;  the  matter  of  one  patient  applied  to  the  sound  conjuncti 
of  another  being  capable  of  inducing  a  similar  affection.    And  whi 
many  patients  happen  to  be  crowded  together,  without  due  cleanhne 
and  ventilation,  there  is  good  reason  to  believe  that  the  infectious  eh 
racter  is  also  acquired. 

Treatment,  in  energy  and  promptitude  unequalled  in  any  other  affc 
tion,  used  to  be  employed  in  these  cases.  Tor  this  disease,  or  t 
mere  suspicion  of  it,  blood-letting  was  practised  without  regard  to  conf 
quences.  "  Bleed  so  long  as  blood  can  be  drami.  The  lancet  must  ne% 
be  out  of  reach  if  you  would  save  your  patient's  sight."  Such  were  t 
dicta  of  our  immediate  predecessors.  "  The  only  case  of  gonorrlio 
ophthalmia,"  says  a  distinguished  writer,  "  which  I  have  seen  in  whi 
the  eye  was  saved,  was  that  of  a  young  woman  in  whom  venesection  ^^ 
repeated  as  often  as  blood  could  be  got  from  the  arm.  She  lost  1 
ounces  in  a  few  days,  and  looked  as  if  every  drop  of  blood  had  b 
drained  from  her  body,  the  skin  having  nearly  the  hue  of  a  wax  candl'. 
Purgatives,  emetics,  salivation,  and  starvation  were  strenuously  advoca 
too,  as  essential  if  we  would  save  the  eye. 

Now-a-days  things  are  very  different,  and  results  are  more  satisfacto 
Leeches  even  are  rarely  needed  ;  of  use  only  at  tlie  very  outset,  and 
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circmnorbital  pain  indicates  the  complication  of  inflammatory  progress  in 
the  deeper  textures  of  tlie  eyeball.    Usually  local  applications  are  alone 
requii-ed ;  and  of  these  nitrate  of  silver  is  nnequallcd  in  efficacy.  By 
some  this  is  applied  by  everting  the  lids,  and  pencilling  the  solid  caustic 
over  the  villous  congested  surflice ;  using  a  stream  of  tepid  water  to 
wash  a^vay  the  purulent  matter  before  the  application,  and  to  remove  the 
redundaut  caustic  after  it  has  been  employed.    This,  however,  except 
in  experienced  hands,  is  apt  to  do  more  than  is  desired.    Instead,  a 
solution  of  two,  three,  or  four  grains  to  the  ounce  of  distilled  water 
should  be  dropped  upon  the  surface  of  the  globe,  after  the  purulent 
secretion  has  been  carefully  removed  by  washing.    This  application,  when 
the  secretion  is  very  copious,  may  be  made  every  three  or  four  hours 
during  the  day  ;  but  as  it  requires  the  assistance  of  some  one  accustomed 
to  open  the  Hds  and  apply  it,  some  astringent  lotion  may  be  used  instead. 
This  should  be  applied  with  a  bit  of  rag,  or  even  syringed  within  the 
lids — if  the  swelKug  renders  this  necessary.    The  astringents  best  suited 
for  the  purpose  are  alum  or  tannin,  of  the  strength  of  two  or  three 
grains  to  the  ounce,  combined  with  belladonna,  atropine,  or  morphia  in 
olution,  as  the  sensations  of  the  patient  may  direct.    In  addition  to 
his,  opiates  at  night,  good  wholesome  food,  quinine  and  iron,  and  ulti- 
ately  even  stimulants,  will  often  be  found  necessar3^    In  cases  where 
he  chemosis  is  well  marked,  Mr.  Tyrell  recommended  the  use  of  incisions 
n  the  ocular  conjunctiva,  made  in  a  direction  radiating  from  the  cornea, 
IS  a  centre ;  his  object  l^eing  to  relieve  tension  and  the  strangulation 
f  the  cornea,  which  he  presumed  was  occasioned  by  the  overlapping 
onjunctiva.    The  tension  will  be  very  much  more  satisfactorily  relieved 
y  chpping  off  a  few  of  the  most  prominent  elevations  of  the  tumid  mem- 
rane ;  thus  affording  a  free  escape  for  the  serum  collected  in  the  meshes 
f  the  submucous  tissue,  and  hkewise  enabling  the  surgeon  to  recognise 
e  line  of  ulceration  corresponding  to  the  margin  of  the  cornea.    To  this, 
hether  the  chemosed  conjunctiva  is  divided  or  not,  nitrate  of  silver 
ould  be  applied  by  means  of  a  fine  probe,  coated  at  the  point,  which 
ay  be  rapidly  run  round  the  line  of  ulceration,  while  the  lids  are 
ept  open  by  the  fingers,  or  by  a  spring  speculum.    Again,  when  the 
iction  of  the  lids  against  the  cornea  tends  still  more  to  increase  its 
k  of  destruction,  very  great  relief  will  be  afforded  by  puncturing  the 
rnea  in  the  line  of  ulceration,  so  as  to  evacuate  the  aqueous  humour, 
liis  should  always  be  done,  when  the  ulcer  is  ready  to  perforate,  and  the 
inned  inner  layer  of  its  structure  bulges  outwards ;  for  if  it  is  not  done 
en,  prolapse  of  the  iris,  engagement  of  it  in  the  ulcer,  and  adhesion  of 
there  with  displacement  of  the  pupil,  are  almost  certain  to  ensue  when 
opening  spontaneously  forms.    Another  fact,  too,  should  be  borne  in 
nd,  as  indicating  the  propriety  of  such  operative  puncture  j  that,  when 
e  ulcer  penetrates,  the  escape  of  the  aqueous  humour  is  generally  at- 
nded  by  a  complete  relief  from  pain,  and  speedy  amendment  in  all 
e  symptoms.    Uniformly  has  the  same  favourable  residt  been  found 
follow  the  employment  of  operative  puncture  in  these  cases,  especially 
en  employed  early,  before  the  cornea  has  shewn  any  trace  of  haze  ; 
d  it  may  .l)c  practised,  therefore,  with  every  confidence — all  the  more 
It  checks  the  spread  of  ulceration,  if  commencing,  and  favours  the 


678 


GONOKRHGEAL  OPHTHALMIA. 


occurrence  and  completion  of  cicatrization.  When  the  case  is  not  m: 
until  the  swelling  of  the  lids  has  become  extreme,  and  it  is  difficult  t< 
separate  them  so  as  to  catch  a  glimpse  of  the  cornea  within,  the  externa 
commissure  should  be  divided  by  means  of  a  curved  sharp-pointed  knife 
the  point  of  the  finger  being  employed  as  a  guide  to  its  point  beneall 
the  free  margin  of  the  lid.  When  the  acute  stage  is  past,  astringent 
especially  the  drops  of  nitrate  of  silver,  should  be  continued  till  t]i( 
vasciilar  structures  regain  their  normal  tone. 

Throughout  the  whole  treatment,  it  is  essential  that  matter  be  no 
allowed  to  accumulate  beneath  the  swobi  and  shut  lids ;  these  are 
be  gently  opened  from  time  to  time,  and  the  pus  washed  away  by  warn 
water. 

It  ought  always  to  be  borne  in  mind,  also,  that  the  discharge  is  of 
contagious  nature ;  and  the  patient,  practitioner,  and  attendants,  shou! 
guard  accordingly  against  direct  propagation  of  the  disease. 

Such  is  the  nature  of  the  ordinary  Purulent  Ophthalmia.  Tw 
varieties  of  the  disease  require  a  separate  though  brief  notice. 

Ophthalmia  Neonatorum. — By  this  term  is  understood  Purule: 
Conjunctivitis  occurring  in  the  recently  born  child.    It  may  be  induci 
by  mere  want  of  cleanliness,  by  imprudent  exposure  of  the  delii 
organs  of  sight  to  intense  hght,  or  by  the  direct  application  of  o' 
stimuli.    But  in  most  cases  it  owes  its  origin  to  contamination  of  til 
conjunctiva  by  vaginal  secretion — during  parturition.    The  disease  p 
sents  its  ordinary  characters ;  and  there  is  much  risk  of  permanent  1 
of  sight  by  pearly  opacity  of  the  cornea,  or  the  formation  of  staphylo: 

The  treatment  is  founded  on  the  same  principles  as  already  en 
elated.  It  is  usually  enough  to  employ  simj)le  ablution,  frequent; 
repeated — perhaps  every  second  hour ;  and  a  weak  solution  of  nitrate 
silver  is  dropped  into  the  eye,  once  a  day,  or  oftener,  as  the  copious  fl( 
of  the  secretion  requires.  Great  attention  to  cleanliness  is  to  be  alwai 
maintained,  and  the  eyelids  should  be  prevented  from  adhering  togethi 
by  applying  a  little  simple  ointment  to  their  edges  at  night.  Attentii 
is  at  the  same  time  paid  to  the  primse  vias,  and  general  system  ;  irtj 
tonics  being  invaluable  in  such  cases. 

As  children  have  been  born  with  opaque  comea3,  it  has  been  infe: 
that  this  disease  may  occur  in  utero.  Such  opacity,  however,  may 
the  result  of  mere  arrest  in  development,  or  due  to  congenital  syphilis. 

Gonorrhceal  Ophthalmia. — The  application  of  recent  gonorrhai 
matter,  from  the  urethra  to  the  conjunctiva,  produces  the  most  inte: 
form  of  purulent  conjunctivitis.    One  eye  ordinarily  is  affected ;  a: 
though  it  is  seldom  that  both  are  inoculated  at  one  time,  double  gonorrh 
ophthalmia  is  common  enough ;  in  this  respect,  therefore,  we  can: 
establish  a  difference  from  the  common  purulent  conjunctivitis.  T 
dusky  colour  of  the  conjunctiva,  the  swelling  of  a  pre-auricular  lympha: 
gland,  and  the  primary  implication  of  the  ocular  conjunctiva,  have 
been  spoken  of  as  pathognomonic  of  the  gonorrheal  form  of  purule 
ophthalmia ;  but  there  are  no  sufficient  facts  in  support  of  any  of  th( 
differential  characters,  and  a  considerable  experience  of  such  cases  lea- 
me  to  the  conviction  that  fallacy  and  fancy  have  had  to  do  with  thi 
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assertiou.  Wlnle,  then,  I  do  not  know  of  any  symptom  by  wliicli  we 
can  distinguish  the  ordinary  purulent  from  the  gonorrhooal  ophthalmia, 
it  is  well  to  remember  that  gonorrhoea!  ophthalmia  is  rarely  seen  in 
females,  and  principally  occurs  in  young  males  who  are  debilitated.  In 
some  cases  the  superficial  conjunctivitis  is  apparently  combined  with  a 
rheumatic  affection  of  the  Sclerotic  and  Iris. 

Treatment  is  in  no  way  peculiar ;  proportioned  in  activity  to  that  of 
the  disorder,  it  is  similar,  in  all  respects,  to  that  already  recommended. 
Nitrate  of  silver  in  solution,  with  careful  attention  to  cleanliness,  and  to 
the  state  of  the  cornea,  constitute  its  essential  indications. 

Strumous,  Scrofulous,  Phlyctenular  Ophthalmia. 

This  affection  is  essentially  a  disease  of  the  cornea,  of  which  the  con- 
jimctival  congestion  is  only  symptomatic.    In  addition  to  the  ordinary 
traits  of  the  strumous  cachexy,  it  is  characterised  by  remarkable  photo- 
phobia, or  intolerance  of  light — often  quite  disproportioned  to  any  ob- 
vious symptom  ;  by  enlarged  vessels  collected  into  fasciculi,  which  stretch 
from  the  corneal  margin,  and  terminate  in  one  or  more  small  whitish 
elevations  (pustules  or  phlyctenulae)  or  in  an  ulcer ;  by  exacerbations 
occurring  in  the  morning,  while  there  are  remissions  at  night — the  opposite 
of  what  obtains  in  other  ophthalmice.    This  leash  of  vessels  is  of  all  the 
other  signs  most  characteristic  of  the  disease.   Sometimes  the  rest  of  the 
cornea  is  quite  clear  ;  but  when  there  are  several  spots  or  ulcers,  a  general 
corneal  change  of  structure  is  extremely  apt  to  ensue  ;  and  in  such  cases 
more  or  less  sclerotic  congestion  surrounds  the  cornea.   The  conjunctival 
congestion  is  confined  for  the  most  part  to  the  larger  venous  trunks. 
The  affection  seldom  occurs  after  puberty ;  and  prevails  chiefly  during 
childhood.     At  that  age,  the  intolerance  of  light,  with  spasmodic 
closure  of  the  eyelids  and  copious  lachrymatioii,  is  certainly  the  most 
rominent  symptom.    The  child  keeps  its  hands  pressed  on  the  shut 
eyelids,  and  turns  its  face  on  the  nurse's  shoulder,  or,  if  in  bed,  on  the 
illow,  even  in  comparative  darkness.    In  cases  of  long  continuance,  the 
;es  of  the  lids  become  raw  and  excoriated ;  and  from  the  spasm  of  the 
rbicularis  palpebrarum,  are  kept  in  an  almost  inverted  condition,  so  that 
•he  eyelashes  get  under,  and  are  there  retained,  augmenting  the  distress. 

e  cheeks  are  scalded  by  the  discharge  which  almost  constantly  w^ets 
lihem,  and  become  covered  with  an  angry  eruption.    The  featiu-es  are 
contorted ;  and  a  confirmed  expression  of  pain  and  discontent  is  assumed, 
n  attempting  to  open  the  lids,  much  suffering  is  occasioned ;  the  lachry- 
ation  increases,  the  lids  become  more  inverted,  and  the  eyeball  is 
otated  upwards  and  outwards  so  as  to  conceal  the  cornea.    In  sucb  cir- 
'umstances  it  will  often  be  necessary,  in  order  to  obtain  a  good  view  of 
he  eye,  to  separate  the  lids  by  means  of  the  wire  speculum. 

The  treatment  consists  in  constitutional  management,  suited  to  this 
particular  cachexy,  conjoined  with  measures  calculated  to  soothe  the 
•ocal  irritation.    This  latter  indication  will  best  be  fulfilled  by  bathing 
'he  eyes  with  warm  water,  medicated,  if  need  be,  with  belladonna  or 
^jpmm.    In  some  cases,  smearing  the  lids  with  belladonna,  or  dropping 
solution  of  atropine  into  the  eye,  answers  even  better.  Counter-irrita- 
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tion  to  the  temples  or  eyelids,  by  means  of  strong  tincture  of  iodine 
solution  of  nitrate  of  silver,  should  be  employed  and  repeated  from  time  tfj 
time,  as  the  skin  will  bear  it.  Actual  blistering  of  the  temples,  or  behind 
the  ear,  is  apt  to  do  too  much,  and  irritate  the  cervical  glands,  Leechin". 
purgation,  or  the  use  of  nitrate  of  silver,  dropped  into  the  eye,  shouLi 
never  be  employed.  Simple  ointment  smeared  upon  the  lids  and  cheek  - 
Avill  relieve  the  excoriation.  The  constitutional  treatment  is  most  es.seij 
tial.  Alterative  laxatives,  followed  by  henbane,  to  allay  irritabilit\'. 
Cod-liver  oil,  or  glycerine,  as  circumstances  direct.  But  no  medicin< 
seems  to  act  so  beneficially  as  quinine,  which  often  displays  a  decided 
influence  in  allaying  the  morbid  sensibility,  relieving  the  intolerance  oi 
light,  and  removing  the  inflammatory  process.  Preparations  of  iron,  too. 
especially  the  tincture  of  the  muriate,  will  be  found  invaluable  ;  but  tli- 
dose  must  be  such  as  to  produce  no  irritation,  and  should  be  given  alon- 
with  a  copious  draught  of  water  after  meals.  The  child  should  have  n 
solid,  nutritious,  but  easily  digested  diet ;  and  should  not  be  confine: 
to  the  house,  unless  during  cold  and  wet  weather.  In  going  out,  tli( 
eyes  should  not  be  tied  up,  but  freely  exposed  to  air  and  light ;  th 
glare  being  relieved  by  a  prominent,  light,  ventilating  shade.  A  resi 
dence  on  the  sea  coast,  with  warm  exposure,  but  without  bathing  in  th 
sea,  is  also  useful.  In  slight  cases,  a  weak  astringent  lotion,  contain 
tannin  or  lead,  is  all  the  treatment  which  is  requisite.  But  lead  sho 
never  be  emj)loyed  where  an  ulcer  of  the  cornea  exists. 

Exanthematous  Ojplithalmia . 

Accompanying  or  following  measles,  scarlatina,  small-pox,  eczei 
erysipelas,  various  affections  of  the  eye  may  occur.  But  in  all  of  then 
when  the  inflammatory  symptoms  assume  any  grave  importance,  this 
due  to  ulceration  of  the  cornea.  It  is  in  scarlatina  and  small-pox 
the  most  disastrous  results  are  met  with  ;  sloughing  of  the  entire  come 
with  disorganization  of  the  eyeball  sometimes  talcing  place.  This  is  du^ 
not  to  any  sj)ecialty  in  the  inflammatory  process,  but  to  the  debihty  til 
constitution  which  accompanies  and  succeeds  the  attack.  It  was  at  on* 
time  supposed  that  the  specks  upon  the  cornea  which  resulted  in  thesa 
cases  were  due  to  the  occurrence  of  the  eruption  upon  the  cornea. 
Marson,  in  1839,  satisfactorily  shewed  that  in  the  case  of  smaU-pox,  aj 
all  events,  no  pustules  formed  in  this  situation.  The  treatment  of  thesa 
cases  should  be  that  of  acute  ulceration  of  the  cornea. 

Granular  Conjunctiva. 

The  granular  condition,  dependent  on  a  hypertrophied  state  of  thi 
papillae  and  mucous  follicles  of  the  palpebral  conjunctiva,  has  beK 
already  noticed — as  constituting  an  important  integral  part  of  badl 
treated  or  neglected  purulent  conjunctivitis.  But  a  similar  change  c 
structure  may  occur,  quite  independently  of  this  latter  disease.  It  ma 
be  the  result  of  a  chronic  inflammatory  process  resident  in  the  palpobrf 
membrane  ;  and  this  will  frequently  be  found  to  have  been  produce 
by  the  use  of  irritating  applications,  either  by  ignorant  practitioners,  f 
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ibtaiueJ  in  tlio  form  of  ointment  as  a  quack  remedy.  At  first,  doubtless, 
I  iiero  is  mere  eulargomcnt  of  tlie  normal  stucture  ;  but,  after  a  time,  this 
is  more  or  less  altered  by  continuance  of  plastic  product ;  the  surface 
becoming  dense  as  well  as  prominent,  rough,  irregular,  and  sometimes 
lissured.    The  upper  eyelid  is  more  prone  to  suffer  than  the  lower. 

It  can  be  readily  understood  how  such  a  structure,  at  each  move- 
ment of  the  nd,  must  greatly  fret  the  ocular  conjunctiva ;  causing  an 
rritation  there  sufficient  to  Light  up  the  inflammatory  process,  and  more 
han  sufficient  to  maintain  an  affection  which  has  been  already  established, 
lo  remove  the  alteration  of  structure,  therefore,  becomes  a  most  impor- 
ant  therapeutic  indication.    It  used  to  be  the  recognised  jjlan  of  treat- 
ment to  cut  away  these  hypertrophied  elevations,  or  to  attempt  to  destroy 
heir  undue  vitality  by  the  application  of  nitrate  of  silver,  or  sulphate  of 
copper,  in  the  solid  form.     Such  measures  never  did  any  permanent 
good,  and  often  made  matters  worse  than  before,  producing  incurvation 
of  the  Hds,  and  opacities  of  the  cornea  of  a  most  obstinate  kind,  IsTow- 
a-days  the  following  applications  are  all  that  are  employed  : — 1st. 
)nsting  on  acetate  of  lead,  in  fine 
owder,  into  the  interstices  of  the 
mlations  ;  2d,  Painting  on  the  sur- 
ace  of  the  everted  lid  a  solution  of 
•he  acetate  of  lead  ;  and,  3d,  Applying 
he  tmdiluted  liquor  potassse,  in  the 
ame  manner,  to  the  granular  surface ; 
th,  Inoculating  the  conjunctival  sur- 
ace  with  gonorrhoeal  matter,  so  as  to 
pet  up  an  attack  of  gonorrhoeal  ophth- 
almia, by  which  it  is  hoped  the  opaline 
ascular  structure  of  the  superficial 
ayers  of  the  cornea  may  become  re- 
eved, leaving  the  cornea  so  far  clear 
to  enable  the  patient  to  possess  some 
egree  of  vision.    The  fourth  plan  of  treatment,  as  can  be  readily  under- 
tood,  is  reserved  for  otherwise  desperate  circumstances.    The  general 
ealth  ought  in  all  cases  to  be  attended  to ;  as  the  disease  frequently 
ccurs  in  lymphatic  or  strumous  individuals.    Eepose  of  the  eye  ought 
0  be  enjoined,  with  due  attention  to  diet,  exercise,  and  change  of  airr 


Pterygium. 

Pterygium  denotes  a  vascular  and  fleshy  tliickening  of  the  ocular  con- 
'mctiva,  invading  the  superficial  layers  of  the  cornea.  The  formation  is 
t  a  triangular  form  ;  the  base  resting  on  the  internal  or  external  canthus 
nd  the  apex  stretching  towards  the  cornea.  When  of  moderate  size,  and 
0  advanced  further  than  the  corneal  margin,  vision  is  not  interfered 
;  but  when  it  encroaches  on  the  cornea,  the  afi-ection  then  ceases  to 
a  mere  defornnty  or  inconvenience  ;  sight  is  in  danger ;  and  remedial 

oSf.  T-  '^^T^-  •  tl^e         is  thin  and  membranous ; 

onsistmg. chiefly  of  varicose  vessels  hold  together  by  fine  areolar  tissue! 
Fig.  248.  Granular  Conjunctiva.    The  eyelid  everted. 
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Sometimes  the  structure  Is  dense,  firm,  and  fleshy ;  sometimes  it  contaiiis 
a  large  i)roportion  of  adipose  suLstance. 

The  terra  P minus  is  applied  by  some  to  the  fleshy  form  of  Ptery-', 
gium,  by  others  only  to  those  cases  in  which  the  cornea  is  completely 
covered  with  red  vessels,  presenting  the  appearance  of  a  piece  of  red' 
cloth  ;  and,  in  either  instance,  the  term  is  limited  to  a  degree  of  chang( 
of  structure  which  very  materially  interferes  with  vision. 

In  the  slighter  cases  of  Pterygium,  constituting  a  mere  deformity, 
no  treatment  is  required,  and  stimulating  applications  only  make  it  deve 
lope  more  quickly ;  where,  however,  the  cornea  is  encroached  upon,  divi 
sion  of  the  thickened  conjunctiva,  and  the  vessels  ramifying  in  it,  shou! 
be  effected  midway  between  the  semilunar  fold  and  the  margin  of  t] 
cornea.  When  the  affection  resists  this,  or  when  the  web  is  thick  and  fleshy, 
excision  of  the  portion  extending  towards  the  cornea,  and  involving 
surface,  is  to  be  had  recourse  to.  The  membrane  is  elevated  by  a 
hook,  or  pinched  up  in  the  teeth  of  a  pair  of  artery  forceps,  and  carefi 
removed  by  knife  or  scissors.  The  portion  next  the  semilunar  f 
should  not  be  removed,  lest,  retraction  of  the  caruncle  occurring, 

unseemly  appearance  of  protrusion  sho 
be  produced.  When  the  whole  co: 
is  covered,  a  cure  is  said  to  have 
effected  by  the  application  of  gonorrb 
matter  to  the  conjunctiva;  the  inflai 
niatory  process  which  thence  resuli 
having  the  effect  of  breaking  up  tl 
morbid  tissue,  and  rendering  it  amenah 
to  removal  by  absorption.  This,  how 
ever,  is  a  hazardous  mode  of  treatmeni 
as  the  eye  may  be  destroyed  in  con; 
quence  of  the  violent  inflammatory  attack  which  is  induced.  Such  p: 
cedure,  therefore,  should  only  be  resorted  to  in  those  extreme  cases  ii 
which  the  cornea  presents  no  sound  part,  but  is  completely  and  thickl; 
covered ;  and  in  which,  consequently,  the  condition  of  the  eye,  so  far  a 
vision  is  concerned,  cannot  be  made  worse. 


Afections  of  the  Cornea. 
Corneitis  or  Keratitis. 

The  inflammatory  process,  affecting  the  cornea,  may  be  cither  ai 
original  affection,  depending  upon  some  alteration  in  the  nutrition  of  it 
intimate  structure,  or  merely  an  extension  from  previously  existing  con 
junctivitis.  We  have  already  seen,  that  it  constitutes  the  all-importan- 
condition  in  cases  of  scrofulous  ophthalmia,  and  we  shall  have  to  allm 
to  its  occurrence  as  a  consequence  of  several  of  the  deeper  seated  affection 
of  the  eyeball.  It  may  originate  either  from  injury  done  directly  to  tb' 
part  itself,  or  from  an  exciting  cause  applied  to  some  other  part  of  tin 
surface  of  the  eye.  It  may  be  cither  superficial  or  interstitial ;  nebulous 
suppurative,  or  ulcerative ;  or  productive  of  slougliing.    And  when  ther. 

Fig.  249.  Pterygium,  double. 
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is  no  mecliauical  imtatiou  to  account  for  its  recession,  tlio  cause  will 
c^enorally  be  found  in  debility  of  constitution,  scrofula,  syphilis,  or  the 
exanthemata.  Eoth  eyes  are  seldom  attacked  at  one  time,  but  botJi 
frequently  suffer  in  succession. 

A  zone  of  dilated  sclerotic  vessels  encircles  the  corneal  margin,  gene- 
rally at  the  upper  part ;  but  always  corresponding  to  the  site  of  the 
iiiMammatory  attack ;  and  between  the  two  there  is  no  intervening  clear 
space  of  white  sclerotic,  as  in  affections  of  the  deeper  parts  of  the  eye. 
Small  hair-like  vessels  are  seen  ramifying,  in  greater  or  less  number, 
ontinuous  with  those  constituting  the  outer  zone,  giving  it  the  appear- 
auce  of  a  thin  smear  of  blood.  Wlien  the  inflammatory  change  is  inter- 
stitial, the  haze  of  the  corneal  structure  renders  these  vessels  less  obvious. 
Besides  the  sclerotic  vascular  crescent,  a  few  of  the  larger  venous  trunks 
ia  the  conjunctiva  are  turgid — those  in  the  line  of  the  recti  muscles 
most  commonly.  The  characteristic  symptoms  are,  besides  those  anato- 
mical changes  just  described — pain  in  the  eye  and  in  the  orbit  generally  ; 
lachrymation  and  intolerance  of  light ;  loss  of  transparency,  brilliancy, 
and  polish  in  the  cornea — a  more  or  less  extensive  haze  occupying  its 
structure,  and  giving  it  the  appearance  of  stained,  ground,  or  roughened 
glass.  The  various  results  of  the  inflammatory  process  may  then  ensue — 
varying  according  to  its  intensity — viz.,  interstitial  hyperplasy,  producing 
thickening  and  opacity ;  formation  of 
matter  between  the  corneal  layers — 
which  puriform  fluid  may  either  become 
absorbed,  or  make  its  way  eitlier  exter- 
nally, leaving  an  excavated  ulcer,  or 
into  the  anterior  chamber,  producing 
hypopion ;  chronic  ulceration,  commenc- 
ing superficially  ;  or  there  may  be  a  large 
ulcer,  originating  in  a  so-called  pustule 
or  phlyctenula ;  lastly,  sloughing,  either 
f  the  whole  or  of  a  part,  may  occur — 
eldom,  however,  in  the  case  of  simple 
eratitis  alone,  but  only  when  this  is  part  of  an  extensive  and  severe 
phthalmia.  If  a  foreign  body  be  left  imbedded  in  the  cornea,  it  is 
ery  evident  that  suppuration  and  ulceration  must  ensue ;  in  obedience 
the  general  law,  whereby  natural  extrusion  of  foreign  matter  is  effected 
all  living  textures. 

In  the  treatment,  general  depletion  is  injuiious ;  for  the  disease  is 
ways  due  to  some  debilitating  cause ;  and  local  abstraction  of  blood  by 
eeches,  although  it  may  afford  temporary  relief,  is  of  no  real  service, 
ounter-irritants,  as  by  applying  ethereal  tincture  of  iodine,  or  blister- 
ng  tissue,  to  the  temples,  are  of  the  greatest  importance  ;  but  if  care  is 
ot  exercised,  the  cervical  glands  are  liable  to  become  irritated.  Paint- 
g  the  lids  with  the  common  tincture  of  iodine,  making  sure  that  none 
ets  withm  the  eye,  is  often  of  signal  service.    Steaming  the  eyes,  the 
arm  eye-douche,  and  the  belladonna  lotion,  with  hyoscyamus  internally, 
Ji  alleviate  the  painful  symptoms.    Stimulating  ointments,  and  lotions, 
a  nitrate  of  silver  solution  more  especially,  are  very  injurious.  0 

Fig.  250.  Corneitis. 
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principal  depcudeuce  should  be  placed  upon  constitutional  treatment 
Good  nom-isliing  food  and  frcsli  air  constitute  the  great  essentiaLs" 
while  iron  and  quinine,  with  occasional  doses  of  some  suitable  alterati^'( 
cholagogue,  will  generally  be  found  necessary  in  removing  the  debili 
tated  condition  of  the  system  which  maintains  or  protracts  the  disease. 
Cod-liver  oil  will  also  be  found  of  great  service,  where  suitable  dietetii 
treatment  cannot  be  obtained.  The  disease,  it  must  be  remembered 
is  always  tedious  ;  and  restoration  of  the  structural  condition  of  the 
cornea  will  not  usually  become  complete,  for  long  after  the  inflamma- 
tory symptoms  have  been  subdued ;  while  a  cornea  which  has  once 
suffered  from  the  attack  is  extremely  liable  to  be  again  affected,  froju 
trifling  and  almost  inappreciable  causes. 

Scrofulous  or  Strumous  Keratitis  has  been  already  described  undei 
the  name  of  Scrofulous  Ophthalmia.     A  form  of  chronic  comeiti.s. 
attended  with  interstitial  inflammatory  product,  has  very  generally  been 
attributed  to  the  scrofulous  diathesis  ;  but  Mr.  Hutchison  has  satisfac- 
torily shown  that  this  form  of  the  disease  is  in  reaUty  due  to  the 
existence  of  an  hereditary  syphilitic  taint.    To  it  therefore  the  name 
of  syphilitic,  or  the  chronic  interstitial  keratitis,  may  more  appropriate! 
be  given.    It  occurs  most  commonly  in  children  and  adolescents,  rarel 
commencing  after  the  age  of  eighteen.    Mr.  Hutchison  has  observed 
more  commonly  in  females  than  in  males,  and  in  the  eldest  child  of  a 
family  than  in  the  younger  members.    It  commences  usually  in  on" 
eye,  by  the  appearance  of  one  or  more  dots  of  a  grey,  brown,  or  h 
appearance,  in  the  texture  of  the  cornea ;  hence  the  name  of  "  dot 
keratitis  "  which  has  sometimes  been  applied.    These  separate  opaciti 
usually  occupy  the  centre,  or  upper  half  of  the  cornea ;  they  tend 
coalesce,  and  thus  produce  a  more  or  less  dense  central  nebula ;  the 
rarely  ulcerate.    At  the  commencement,  there  is  little  in  the  vasculari 
of  the  sclerotic  or  conjunctiva  to  attract  attention,  and  no  great  uneasi 
ness  or  lachrymation  to  indicate  evil.    The  dimness  of  vision  which  it 
produces  is  its  most  characteristic  symptom ;  but  as  the  disease  pro- 
gresses, the  peripheral  vessels  become  congested,  and  a  fine  vascular  ne 
work  permeates  the  textm-es  of  the  cornea,  ultimately  pervading  th 
whole  of  the  opaque  portion.    The  vessels  are  small  and  deeply  seate" 
and  the  surface  of  the  cornea  remains  smooth  ;  thus  differing  from  th 
vascular  opacity  which  obtains  in  cases  of  granular  lids.     The  physi 
ognomy  of  the  patient,  the  marks  of  old  syhpHitic  affections,  the  presenc 
of  a  small,  ill-coloured,  pegged,  vertically-notched  condition  of  the  can 
tral  incisor  teeth,  will  serve  to  make  good  the  diagnosis  of  this  form  ol 
the  afPection,  and  point  to  its  dependence  upon  syphilis  as  its  cause ;  a 
conclusion  which  traces  of  a  previous  or  coincident  attack  of  iritis,  with 
posterior  synechia,  will  still  further  justify  in  some  cases.    The  treat- 
ment should  be  essentially  tonic,  as  in  common  keratitis ;  but  added  tc 
this,  mercurials  and  iodine,  especially  iodide  of  mercury  and  iodide  ol 
iron,  will  be  found  essential,  if  we  hope  to  check  the  disease,  restore 
texture,  and  prevent  relapse. 
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Abscess  of  the  Cornea. 

Matter,  as  vro  have  seen,  may  form  'between  tlie  layers  of  the  cornea  ; 
;i  result  of  comeitis.  If  it  collect  at  the  lower  part,  the  accumulation 
usually  assumes  a  crescentic  form ;  resembling  the  white  semilunar  mark 
at  the  root  of  the  nail ;  and  hence  such  an  appearance  has  been  termed 
Oni/.r.  But  it  may  be  produced  elsewhere ;  in  the  form  of  dots  or 
points,  which  either  may  remain  separate,  or  may  unite  with  each  other 
hv  increase  and  extension  until  the  whole  cornea  becomes  involved,  and 
yellow  creamy  opacity  obscures  the  view  of  the  iris.  The  fluid  seems 
,1  be  pm-ulent.  It  may,  however,  be  a  less  advanced  inflammatory  de- 
velopment of  the  corneal  structures. 

Antiphlogistics,  if  inadvisable  in  the  acutely-progressive  keratitis, 
-re  still  more  injurious  now  that  it  has  terminated  in  suppuration.  Iron 
.ouics,  good  food,  belladonna  lotion,  and  atropine  to  dilate  the  pupils, 
should  be  employed,  while  counter-irritation  should  be  repeated  so  as 
)  keep  up  a  decided  effect.    In  many  cases,  absorption  of  the  inflam- 
matory product  and  partial  restoration  of  the  cornea  will  occur.  Mer- 
curials do  no  good.    Opiates,  especially  hyoscyamus  internally,  with 
elladonna  or  chloroform  liniment  applied  to  the  temple,  will  usually  be 
quired  to  soothe  pain.    Failing  absorption,  one  of  tliree  events  may 
ccur.    The  small  collection  may  spontaneously  discharge  itself  inter- 
aUy,  through  the  posterior  elastic  lamina,  into  the  aqueous  humour, 
ormiag  an  hyjjopion  ;  or  it  may  escape  externally,  when  an  ulcer  will  be 
reduced ;  or  first  the  one  and  then  the  other  of  these  results  may  ensue. 

en  such  a  perforation  occurs,  the  aqueous  humour  of  course  escapes, 
e  iris  prolapses  ;  and  when  the  aperture  cicatrizes,  the  iiis  is  retained  in 
he  cicatrix.  An  artificial  opening  may  be  made  for  its  external  evacua- 
on ;  but  in  the  greater  number  of  cases,  the  artificial  opening  is  with- 
eld,  in  the  hope  that  disappearance  by  absorption  may  take  place  ; 
d  the  frequency  with  which  this  result  does  occur,  has  led  to  a 
uspicion  that  the  fluid  is  not  truly  purulent.  If,  however,  the  fluid 
e  of  considerable  quantity,  causing  tension  in  the  part,  and  painful 
ptoms  of  an  aggravated  character,  the  abscess  may  be  benefic- 
ly  opened  with  the  point  of  an  extraction  knife.  The  matter  is  dis- 
harged,  and  an  ulcer  remains,  which  heals  readily.  In  some  cases  when 
he  pain  is  excruciating,  and  uninfluenced  by  treatment,  and  the  puru- 
ent  collection  marginal  and  extending,  not  only  may  the  collection  of 
atter  be  advantageously  evacuated  by  puncture,  but  the  aqueous  humour 
ay  also  be  permitted  to  escape,  the  puncture  being  carried  more  deeply. 
(VTiere  perforation  spontaneously  occurs,  the  pain  and  acute  symptoms 
uhside ;  and  a  like  result  generally  follows  this  safe  imitation  of  the 
atural  process.  "When  the  abscess  is  central,  however,  such  puncture 
ould  he  avoided. 

Ulcer  of  the  Cornea. 

Ulcers  may  be  caused  by  paralysis  of  the  fifth  nerve,  by  inanition,  or 
y  exhausting  disease  elsewliere  ;  but  are  commonly  the  result  of  keratitis. 

eir  origin  may  be  from  without,  when  the  superficial  layers  of  the 
oraea  are  chiefly  affected ;  and  then  the  commencement  is  with  super- 
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ficial  abrasion,  somotiiues  extensive ;  or  a  phlyctenula  forms,  and  super 
ficial  ulceration  follows.  In  some  cases  the  ulcer,  commencing  at  one  spoi 
at  the  edge  of  the  cornea,  gradually  extends  in  a  crescentic  form  round 
the  cornea  ;  the  central  portion,  remaiiiing  attached  only  by  the  poste- 
rior elastic  lamina,  and  having  become  opaque,  either  separates  in  the  forrii 
of  a  slough,  or,  evacuation  of  the  aqueous  humour  occurring  at  one  or  more 
points  along  the  line  of  ulceration,  it  recovers  its  vitality,  but  remains 
more  or  less  permanently  opaque.  The  origin  of  the  ulcer  may  be  from 
within  ;  matter  collects  between  the  true  corneal  layers,  and  is  discharged 
externally,  leaving  an  ulcerated  aperture ;  or  foreign  matter  has  lodged 
in  the  cornea,  and  is  extruded  by  suppuration  and  ulceration.  In  either 
of  these  latter  cases,  the  ulcer  is  deeply  seated,  and  more  serious,  because 
more  likely  to  perforate,  than  when  superficial  and  limited. 

The  ulcer  here,  as  elsewhere,  presents  different  characters,  under  diffe- 
rent cii-cumstances.  Sometimes  it  is  acute;  the  inflammatory  attack  is 
still  in  progress,  loss  of  substance  is  advancing,  and  there  is  no  attempt 
at  repair.  In  this  state,  the  ulcer  looks  as  if  a  portion  of  the  comeaL 
substance  had  been  chipped  out  mechanically  ;  the  edges  are  abrupt,  on 
they  may  be  thickened  and  swolu.  Yery  frequently,  a  delicate  plexus; 
of  vessels  is  found  leading  to  the  ulcer.  The  pain,  lachrymation,  andu 
photophobia,  are  most  distressing.  Or  the  ulcer  degenerates  into  thei 
irntable  form ;  the  loss  of  substance  growing  neither  larger  nor  less 
the  margins  and  surface  shewing  an  angry  and  vascular  appearaa 
often  pulpy,  as  if  covered  with  a  layer  of  wetted  chalk ;  and  the  syni' 
toms  all  undergoing  intense  aggravation.  Or  the  sore  may  be  of 
liealthy  and  healing  disposition.  Then  the  edges  are  less  abrupt,  and 
if  bevelled  off ;  the  chasm  is  diminishing ;  a  white  haziness  sirrrouni 
the  margins,  and  invests  the  surface ;  and  the  painful  symptoms  are 
very  much  diminished.  In  a  patient  whose  vigour  though  temporaril; 
depressed  is  unabated,  or  whose  health  and  strength  are  maintained  b; 
appropriate  treatment,  this  healing  process  is  followed  by  a  very  slighi 
depression,  corresponding  to  the  amount  of  corneal  textiu-e  destroyed 
but  in  all  cases  where  the  ulcer  has  been  both  deep  and  wide,  the  cicai 
remains  white  and  more  or  less  deeply  and  permanently  excavated.  Tin 
ulcer,  however,  may  stop  short  in  the  progress  towards  cicatrization,  am 
assume  the  indolent  character ;  becoming  stationary,  and  causing  com' 
paratively  little  inconvenience.  This  last  phase,  however,  is  certainl; 
not  the  one  of  most  frequent  occurrence. 

In  the  case  of  the  acute  ulcer,  it  is  obvious  that  the  only  suitable  treal 
ment  is  to  put  the  organ  at  rest,  and  to  employ  soothing  measiu-es  such  a£ 
we  have  already  described  in  speaking  of  keratitis ;  with  at  the  sann 
time  the  use  of  a  diet  suited  to  support  the  system,  and  to  remove  th( 
debility  which  is  always  present  in  such  cases.  And  this  is  to  be  con- 
tinued until  the  inflammatory  process  is  subdued,  and  symptoms  of  repaii 
succeed  those  of  destruction  of  texture.  When  the  ulceration  is  very  acut( 
— spreading  rapidly  and  deeply,  attended  with  great  pain,  wliich  is  aug 
mented  at  night,  and  occupies  the  frontal,  temporal,  and  nasal  regions- 
puncturing  the  corneal  margin,  either  through  the  ulcer,  or  elsewhere,  a- 
may  be  most  convenient,  will  put  the  parts  at  rest,  and  tend  to  restore  r 
more  healthy  action  to  the  ulcerating  tissue.    In  many  cases  the  apph 
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ration  of  a  pad  of  cotton  wadding,  by  supporting  tlio  lids  and  keeping 
liiom  at  rest,  saves  the  tender  cornea  from  irritation.    In  the  healing  sore, 
we  must  content  ourselves  with  watching  the  natural  process  of  cure, 
lud  carefully  guarding  against  rcaccession  of  the  inllammatory  attack; 
i,v  exclusion  of  light  and  other  stimuli,  by  regulation  of  diet,  and  by 
'lo  continued  use  of  soothing  applications.    In  the  irritable  and  deeply- 
vcavated  sore,  nothing  is  so  useful  as  the  nitrate  of  silver  ;  applied 
lightly  and  carefully  to  the  ulcer,  in  powder,  by  means  of  a  moist  hair 
'"ucil.    The  application  is  repeated  every  second  or  third  day,  until  the 
.  itabihty  ceases ;  or  the  interval  is  shortened  or  increased,  as  circum- 
inces  may  seem  to  require.    When  either  the  irritable  or  inflamed 
iudition  threatens  to  prove  obstinate,  great  benefit  often  is  derived  from 
unter-irritation  by  blistering  the  temple  or  behind  the  ear.    For  the 
ulolent  sore,  the  various  stimulant  collyria  are  suitable,  and  constitu- 
.  Loual  treatment  indispensable. 

As  a  general  rule,  the  preparations  of  lead  should  never  be  employed 
,  collyi'ia,  in  the  case  of  ulcer  of  the  cornea.    An  insoluble  chloride  of 
ad  wiU  be  formed ;  and  this,  becoming  entangled  in  the  cicatrix,  wiU 
t  uder  it  more  irremediably  opaque  than  it  otherwise  would  have  been. 
The  sustained  use  of  nitrate  of  silver,  also,  should  be  conducted  with 
lution  ;  lest  an  ohve-coloured  stain  ensue. 

When  the  ulcer  is  deep,  acute,  and  situate  near  the  centre  of  the  cornea, 
phere  is  great  risk  of  perforation  of  the  inner  layer,  escape  of  the  aqueous 
mnour,  and  protrusion  of  the  free  margin  of  the  iris,  to  a  greater  or  less 
ixtent.  To  obviate  this  last  accident,  as  much  as  possible,  belladonna  or 
.tropine  solution  is  employed  to  maintain  a  dilated  state  of  the  pupil ;  so 
hat  the  margin  of  the  iris  may  be  retracted,  out  of  harm's  way,  ere  the 
erforation  occurs.  If,  however,  the  site  of  ulcer  be  towards  the  circum- 
srence,  the  use  of  belladonna  would  probably  be  prejudicial.  In  all 
uch  cases,  by  puncturing  the  cornea,  at  its  outer  margin,  the  perfora- 
,on  of  the  sore  may  be  prevented ;  or  should  it  occur,  the  absence  of 
e  sudden  gush  of  aqueous  humour  will  avoid  the  implication  of  the 
'is  in  the  opening. 

Previously  to  completion  of  the  ulcerated  aperture,  the  posterior 
[lastic  layer  of  the  cornea  sometimes  protrudes,  in  the  form  of  a  small 
sparent  vesicle ;  this  condition  is  termed  Hernia  of  the  Cornea.  It 
recognised  by  its  transparency,  and  the  absence  of  collapse  of  the 
pmea.    It  should  be  treated  on  the  same  principles  as  the  ulcer  about 
perforate  ;  and  if  the  patient  will  not  permit  paracentesis  to  be  em- 
iloyed,  the  pad  of  cotton  wadding  retained  by  a  strip  of  plaster,  or  a 
'et,  should  be  used  to  support  the  cornea  and  protect  it  from  friction. 

Sometimes  the  perforating  ulcer  heals  only  in  part ;  contracts,  but 
^les  not  close ;  becoming  a  fistulous  aperture,  through  which  the  aqueous 
imour  continues  to  escape.    This  is  remedied  by  the  occasional  appli- 
tion  of  nitrate  of  silver,  in  powder,  by  means  of  a  moistened  and 
minted  hair  pencil ;  and  by  a  tonic  system  of  treatment  constitutionally. 

The  iris,  protruding  through  the  perforated  cornea,  forms  a  black 
mour,  usually  of  no  great  size ;  bearing  a  slight  resemblance  to  the 
ead  of  a  fly ;  and  therefore  termed  Myocephalon.    Sometimes  the  iris 
loes  not  protrude,  but  simply  rests  upon  the  aperture,  and  closes  it  up  ; 
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and  in  tliis  abnormal  position  it  may  become  adherent.    In  either  ca^i. 

the  pupil  will  be  deformed ;  and  vision  may  be  seriously  impaired  na\ 

may  bo  completely  intercepted,  by  the  wliole  margin  of  the  pupil  beii/ 
implicated  in  tlie  prolapse  of  the  iris.  The  indications  of  cure  are,  t 
restore  the  iris  to  its  normal  position,  and  to  hasten  cicatrization  of  tlj. 

aperture.  In  recent  cases,  we  may  attempt  to  oli 
tain  recession  of  the  protrusion  ;  not  by  mechanic; 
efforts  to  push  it  in  at  the  opening,  but  by  yln, 
ing  the  patient  on  his  back,  and  applying  atii 
pine,  while  support  is  afforded  by  means  of  tli 
pad  of  cotton.  When  the  protrusion  remains,  tli 
displaced  portion  of  the  iris  contracts  permanej) 
adliesions  with  the  cornea.  Sometimes,  howevt-i 
cicatrization  goes  on  but  slowly,  the  iris  retaiij 
its  normal  colour  and  fibrous  aspect,  and  admits  of  a  constant  drainiu: 
away  of  the  aqueous  humour;  then  cicatrization  of  the  sore  will  1, 
much  expedited  by  touching  the  black  elevation,  from  time  to  time,  witi 
nitrate  of  silver,  till  an  opaque  white  cicatrix,  and  a  normal  anterio. 
chamber,  indicate  that  the  ulcer  is  completely  healed. 

Opacities  of  the  Cornea. 

These  may  be  interstitial  or  superficial — due  to  changes  in  structur 
produced  by  inflammatory  product,  abscess,  or  ulceration  of  the  corn 
According  to  their  intensity  they  have  received  the  names  of  Ne^ 
Albugo,  and  Leucoma.  By  some,  however,  these  terms  have  b 
employed  to  indicate  the  degree  of  the  process  producing,  or  the  dep 
of  tissue  implicated  in,  the  disease ; — Nebula  occurring  when  the 
flammatory  change  has  affected  only  the  superficial  structure ;  Albug 
and  Leucoma  resulting  from  the  cicatrization  of  ulcers,  which  penet 
more  or  less  deeply  through  its  textures.  The  superficial  form  of  opaci 
is  gradually  shaded  off  into  the  surrounding  healthy  corneal  tissue, 
is  easily  distinguished  from  a  deep  cicatrix,  which  has  a  sharp  out' 
and  weU-defined  margin.  In  some  of  the  deeper  cicatrices  a  black  sp 
exists  in  the  otherwise  white  opacity ; — in  such  cases  the  ulcer  has  pe 
forated,  2^'>'olapsus  iridis  has  occurred,  and  that  part  of  the  iris  whi 
protruded  is  now  imj)licated  in  the  cicatrix.  In  j)ractice,  it  is  of 
importance  to  distinguish  these  permanent  opacities,  wliich  are  due  t 
deterioration  of  tissue,  from  the  hazy  conditions  which  give  to  the  com 
the  appearance  of  steamed  glass,  and  are  characteristic  of  progressi 
keratitis.  In  the  former,  all  remedies,  except  in  very  young  childrer 
are  useless  ;  in  the  latter,  approjDriate  treatment  may  check  the  diseas 
and  admit  of  the  cornea  regaining  its  normal  transparency.  The  recen 
occurrence  of  the  symptoms,  the  presence  of  the  vascular  zone  of  th 
sclerotic,  and  more  or  less  pain  or  irritability,  characteristic  of  the  M 
should  serve  to  indicate  that  the  inflammatory  process  is  still  in  progres 
and  lead  the  practitioner  to  delay  his  prognosis  as  to  how  much  of  th 
opacity  will  be  permanent,  and  how  much  is  amenable  to  treatment,  uut 
he  lias  subdued  the  inflammatory  process  which  has  produced  tlies 

Fig.  251.  Myocephalon. 
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changes.    Cases,  too,  of  Vcascular  iiobula,  like  ground  glass  on  the  surface, 
occupying  the  upper  half  of  the  cornea,  should  always  direct  the  atten- 
tion of  the  surgeon  to  the  state  of  the  conjunctiva  of  the  upper  lid  ;  as 
there  the  source  of  the  change  will  probably  be  found  in  a  granular 
condition,  the  appropriate  treatment  of  which  will  in  most  instances 
admit  of  the  cornea  regaining  in  a  very  great  measure  its  healthy  state. 
Those  cases,  also,  in  which  the  changes  in  the  cornea  are  a  mere  result 
of  deeper  seated  mischief,  as  in  glaucoma,  must  be  recognised  ;  else  the 
time  when  treatment  of  the  disease  could  be  employed  with  satisfactory 
results  may  be  allowed  to  pass,  and  complete  blindness  be  the  result. 
In  examining  recruits,  or  soldiers  for  discharge  as  unfit  for  service,  it 
should  be  remembered  that  there  are  forms  of  nebula,  where  the  degree 
of  opacity  is  slight,  but  where  its  general  diffusion  throughout  the  whole 
comea  renders  vision  quite  indistinct,  from  the  amount  of  irregular  re- 
ction  which  it  produces. 
In  treating  opacities  of  the  cornea,  it  is  well  to  recollect  that  after 
the  age  of  puberty  any  interference  with  an  opacity  which  is  unattended 
ith  inflammatory  symptoms  is  quite  unnecessary.     Washes,  drops, 
30wders,  are  unavailing  ;  and  all  that  can  be  done  is  to  prevent  matters 
Decoming  worse,  by  warding  off  inflammatory  attacks,  or  checking  these 
kvhen  they  occur.    Even  in  adult  life,  the  degree  of  opacity  will  always 
liminish  to  some  extent  spontaneously,  leaving  only  the  denser  alterations 
|)f  tissues  as  a  permanent  spot.    And  in  early  life,  time  and  tonic  treatment 
11  do  wonders  in  restoring  an  eye  to  some  degree  of  usefulness,  in 
s^hich  the  cornea  has  apparently  undergone  a  well  nigh  hopeless  amount 
deterioration  from  recent  ulceration.    If  one  eye  is  blind,  while  in 
le  other  the  opacity  is  central  and  small,  vision  will  be  greatly  improved 
|y  habitual  dilatation  of  the  pupil  by  means  of  atropine  ;  if  the  opa- 
Ity  be  both  central  and  large,  the  only  hope  of  amendment  is  by  the 
prmation  of  an  artificial  pupil.    If  the  other  eye,  however,  is  sound, 
ich  interference  will  only  create  a  distressing  confusion.    Where  vas- 
lar  nebulae  of  both  cornese  deprive  the  patient  of  all  sight,  and  when 
ler  and  milder  plans  of  treatment  have  failed,  it  has  been  proposed  to 
^t  up  acute  gonorrhoeal  ophthalmia,  as  in  the  case  of  pterygium,  or 
lus,  in  the  hope  that  as  the  inflammatory  process  subsides,  the  cornea 
lay  be  restored  in  some  measure  to  a  useful  condition.    This  desperate 
|d  apparently  doubtful  remedy  has,  on  trial  in  several  cases,  been 
lowed  by  such  results  as  fully  to  justify  its  employment ;  enabling 
|.tients  who  had  been  virtually  blind,  to  go  about  unassisted,  to  recog- 
se  their  friends,  and  even  to  read.    It  has  been  proposed  to  dissect  off 
|acities  of  the  cornea;  but  obviously  success  can  never  follow  any  such 
icedure ;  inasmuch  as  the  loss  of  substance,  caused  by  the  dissection, 
1st  heal  in  the  ordinary  way,  and,  so  healing,  must  produce  at  least 
equally  opaque  and  extensive  cicatrix.    It  is  quite  reasonable,  how- 
-r,  to  operate  in  one  class  of  cases ;  with  a  fair  prospect  of  ultimate 
iiefit    The  opacity  which  follows  injury  of  the  cornea  by  sulphuric 
[d  would  seem,  occasionally  at  least,  to  be  a  chemical  incrustation  on 
>  cornea,  rather  than  a  vital  change  of  and  in  its  structure  ;  sulpho- 
^teic  acid  is  said  to  be  produced,  and  adheres  to  the  external  layer  of 
cornea ;  and  this  may  be  scraped  away,  ininiediatcly  after  receipt  of 
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the  injury,  Ly  the  edge  of  a  knife,  leaving  the  rest  of  tlie  part  clear  and 
free.*  ^  When  the  opacity  consists  of  a  deposit  of  lead,  as  a  chalk-like 
layer  in  the  site  of  an  ulcer,  this  may  easily  enough  he  removed  with 
satisfactory  results  by  means  of  a  minute  steel  spatula,  or  gouge  ;  and 
the  same  plan  of  treatment  has  been  successfully  employed  by  Messrs. 
Bowman  and  Dixon  in  those  very  rare  cases,  where  calcareous  deposits 
occur  between  the  cornea  proper  and  its  epithelial  coating. 

In  advanced  years,  and  sometimes  oven  in  the  comparatively  young 
adult,  the  corneal  periphery  gradually  becomes  opaque,  and  of  a  grey 
colour.  The  change  has  been  shewn  by  Mr.  Canton  to  depend  on  fatty 
degeneration  of  the  tissue ;  with  a  surmise  that  it  may  sometimes  prove 
to  be  an  important  external  indication  of  similar  lesion  in  more  vital 
parts.t  The  affection  is  termed  Arcus  senilis ;  in  itself  a  mere  defer-, 
mity ;  and  not  amenable  to  remedial  treatment. 


Pig.  252. 


SiajjJiyloma  of  the  Cornea. 

Staphyloma  is  an  opaque  jDrojection  occupying  the  position  of  a  pari^ 
or  of  the  Avhole  of  the  cornea. 

Partial  staphyloma  is  usually  situated  at  the  lower  or  lateral  part 
the  cornea.    The  iris  is  adlierent  to  the  whole  inner  surface  of  the 
jection,  and  consequently  the  anterior  chamber  is  much  dimuiished 

size  ;  generally  the  pupil  itself  is  more  or  1 
involved,  and  vision  rendered  very  imperfect 
The  affection  is  caused  by  an  ulcer  penetrat 
the  cornea,  and  allowing  the  iris  to  become  pr 
lapsed  through  the  opening.    When  a  conside 
able  portion  of  the  iris  has  protruded,  it  does  no 
shrink  when  the  inflammatory  process  suhsid 
but  remains,  and  forms  a  projection  at  that  part 
the  cornea.    After  a  time  the  exposed  projectio 
of  the  iris  is  covered  by  an  opaque  firm  tissue,  of  the  nature  of  cicai 
the  edges  of  which  become  incorporated  at  the  base  with  the  sound  com 
It  is  generally  the  consequence  of  strumous,  catarrhal,  or  purulent  oph 
tlialmia. 

Total  staphyloma  is  formed  exactly  in  the  same  way ;  it  differs  onl; 
in  degree.   When,  as  is  often  the  case  in  purulent  ophthalmia,  the  who! 
or  greater  part  of  the  cornea  is  destroyed,  the  iris  falls  forwards,  th 
pupil  closes,  and  the  aqueous  humour,  accumulating  in  the  posteria 
chamber,  keeps  the  iris  distended  in  the  form  of  a  tumour  in  the  fron. 
of  the  eye.    The  surface  of  this  tumour,  as  in  the  partial  staphylom 
becomes  gradually  covered  with  a  firm  oj)aque  cicatrix-like  tissue,  of  mor 
or  less  thickness  ;  and  a  total  staphyloma  resiilts.    This  pseudo-cornea,  o 
staj^hyloma,  has  the  form  and  appearance  of  a  small  globe  stuck  on  tb 
front  of  the  eye,  with  sometimes  a  ring  of  the  proper  cornea  surroimdm. 
its  base.    It  is  often  so  large  as  to  project  considerably  from  betwce 
the  eyelids,  and  prevent  them  from  closing. 

*  Lancet,  No.  1010,  p.  537.  f  Lancet,  Jan.  11,  1851. 
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When  the  staphj'loma  is  large,  the  iris,  being  iinahlo  to  expand  to 
the  same  extent  as  the  pseudo- cornea,  is  torn  and  separated  from  the 
choroid ;  and  when  the  staphyloma  has  been  removed,  the  iris  is  found 
in  contact  Avith  its  posterior  surface,  broken  up  and  in  shreds.  This 
does  not  occur  in  a  small  or  partial  staphyloma.  Vision  in  total  staphy- 
loma is  completely  destroyed. 

For  the  treatment  of  a  small  partial  staphyloma,  the  less  that  is  done 
the  better ;  except  to  guard  against  any  tendency  to  inflammatory  acces- 
sion.   If  it  be  large  and  implicate  the  pupil,  tlie  projection  may  be 
diminished,  by  touching  it  from  time  to  time  with  some  caustic — as 
the  caustic  potass — in  order  to  produce  condensation  and  contraction ; 
which  the  caustic  does  by  producing  a  slough  ;  this  separates,  leaving  an 
ulcer,  which  cicatrizes  by  contraction.    When  the  patient  is  blind  of  the 
other  eye,  and  the  displacement  of  the  pupil,  or  its  complete  implica- 
tion, renders  the  patient  blind  altogether ;  then  either  the  iris  may  be 
cut  through,  close  to  its  point  of  cohesion  to  the  cicatrix  within  the  par- 
ial  staphyloma,  so  as  to  allow  the  membrane  to  retract ;  or  an  artificial 
upil  may  be  made,  at  a  point  corresponding  to  a  clear  part  of  the 
ornea. 

In  the  total  staphyloma,  relief  is  sometimes  obtained  by  puncturing 
t  from  time  to  time  with  a  large  cataract  needle,  and  allowing  the 
queous  humour  to  escape ;  when  the  projection  collapses.  As  the 
queous  humour,  however,  becomes  almost  invariably  reproduced  in  the 
ame  or  even  greater  quantity ;  and  as  the  staphyloma  is  a  great 
eformity,  besides  keeping  up  a  constant  state  of  irritation  which  is  apt  to 
xtend  to  the  other  eye,  its  removal  shoxild  be  recommended,  so  that  the 
lobe  may  be  allowed  to  collapse  permanentl}',  the  cut  surface  to  heal,  and 
_  artificial  eye  to  be  worn.  In  removing  a  staphyloma,  the  eyelids 
eing  kept  open  by  means  of  a  spring  speculum,  the  base  of  the  tumour 
transfixed  with  a  cataract  knife,  from  its  temporal  to  the  nasal  side,  a 
ttle  below  its  transverse  diameter ;  the  knife  is  then  pushed  on,  and  a 
ap,  of  the  upper  half  of  the  projection,  is  formed  as  it  cuts  itself  out. 
his  flap  is  seized  with  a  pair  of  forceps,  and  that  part  of  the  base  of 
e  staphyloma  which  remains  uncut  is  divided  with  curved  scissors, 
d  the  whole  removed.  The  lens  and  some  of  the  vitreous  humour 
en  escape ;  but  the  stump  which  remains  suits  admirably  for  an 
tificial  eye.  After  the  operation,  a  pledget  of  lint  soaked  in  cold 
ater,  a  pad  of  cotton  wadding,  or  a  wet  sponge,  should  be  kept  applied 
on  the  eyelids,  and  retained  by  means  of  a  bandage  ;  to  prevent  bleed- 
g  into  the  cup-shaped  cavity,  and  to  keep  the  parts  thoroughly  at  rest, 
severe  reaction  supervene,  it  is  to  be  treated  by  active  antiphlogistics. 
ould  the  staphylomatous  eye  have  occasioned  sympathetic  irritation  in 
e  sound  eyeball,  excision  of  the  globe  should  be  practised  as  a  more 
rtain  method  of  securing  relief* 

*  VUe  Wharton  Jones'  Manual,  p.  186,  et  scq,  and  London  Med.  Gazette,  vol. 
1-  p.  847  ;  Bowman,  Lectures  on  the  parts  concerned  in  the  operations  on  the  eye, 
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Conical  Cornea, 

Sometimes  tliG  cornea,  retaining  its  transparency,  gradually  assumes 
a  conical  or  pyramidal  form  ;  and  Avlion  viewed  in  front,  reflects  and 
refracts  the  light  so  as  to  exhibit  a  peculiarly  brilliant  and  sparkling 
appearance  lilce  a  large  dew  drop,  which  is  quite  characteristic  of  the 
disease.    The  very  apex  of  the  cone,  rounded  off  and  usually  faintly 
nebulous,  is  situated  in  most  cases  in  the  centre  of  the  cornea ;  in  some 
instances  it  has  been  observed  to  occupy  a  lateral  position.    Tlie  apex  is  - 
the  thinnest  part  of  the  projection,  and  if  attacked  by  ulceration,  thenr; 
staj)hyloma  may  supervene.    Although  perhaps  accompanied  by  keratitis,  i 
it  is  certainly  not  due  to  it ;  and  whether  increased  intraocular  pressure,' 
or  an  atrophic  thinning  of  the  corneal  structure,  is  the  first  stage  of  the. 
disease  is  still  an  unsettled  point.    It  generally  affects  both  eyes,  though: 
not  in  an  equal  degree  ;  has  been  observed  at  all  periods  of  life,  but 
more  commonly  between  puberty  and  thirty  years  of  age ;  and  is  said 
be  most  prevalent  among  females.    On  the  whole,  it  is  a  rare  affection  :i| 
and  fortunately  it  is  so,  being  but  little  capable  of  amendment. 

In  slighter  cases  of  conical  cornea,  palliation  may  be  obtained  hj 
adapting  deeply  concave  glasses  to  the  eyes,  or  by  employing  a  black- 
plate  pierced  with  a  single  rounded  aperture  the  size  of  the  pupil,  o) 
with  a  narrow  horizontal  slit ;  the  pupil  being  kept  dilated.  It 
been  said,  that  amendment,  if  not  ciu'e,  has  followed  perseverance  ii 
the  use  of  purgatives  and  emetics ;  *  but  how  the  beneficial  result  is  & 
obtained,  it  is  not  easy  to  understand  or  say ;  all  the  more  as  furthi 

experience  has  not  confirmed  tl 
eligibility  of  this  otherwise  inji 
rious  plan  of  treatment.  LatelJ 
iridectomy,  division  of  the  cdia 
ligament,  and  intraocular  myotonuj 
have  been  said  to  produce  satisfa 
tory  effects,  especially  when  oth^ 
signs  of  intraocular  pressure  weitj 
present.    Sir  W.  Adams  sugge 
extraction  of  the  crystalline  lea-j 
Mr.  Tyrrell  advised  displacemeM 
of  the  pupil,  which  is  a  reasonable  enough  procedure  when  the  apex  A 
opaque.    Eut  as  a  rule,  in  uncomphcated  cases  of  conical  cornea,  oper 
tion  is  quite  unnecessary. 


Over-distension  of  the  Cornea. 

Simple  over-distension  of  the  cornea,  by  an  unwonted  accumulatic  i 
of  the  aqueous  humour,  is  a  frequent  concomitant  of  keratitis,  and  rc^idi ' 
yields  to  appropriate  treatment ;  always  being  relieved  by  paracentesis 
the  cornea.    This  little  operation  is  best  performed  by  means  of  eitht 
a  common  extraction  knife,  or  a  double-edged  lance-bladed  artificial  pufJ 
*  Pickford,  Diibliii  Joumal  of  Medical  Science,  Januiuy  1S44,  p.  3.57. 


Fig.  253.  Conical  Cornea, 
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knife.    The  point  of  the  blade  is  introduced  as  for  extraction,  tliroiiyl 
the  true  corneal  structures,  entering  the  aqueous  chamber  parallel  to  the 
ii-is,  when,  turning  the  blade  slightly  on  its  axis,  a  gush  of  ^aqueous 
humour  occurs,  and  the  tense  and  prominent  cornea  flattens.    The  pro- 
lapse of  the  iris,  Avith  due  care,  should  not  come  in  contact  with  the 
i   knife,  or  become  entangled  in  the  puncture  as  the  blade  is  withdrawn, 
u  Sometimes  severe  neuralgic  pain  immediately  follows  the  evacuation  of 
.  the  aqueous  fluid ;  but  this  soon  passes  off,  leaving  the  patient  relieved 
Q  from  all  the  pain  and  uneasiness  produced  by  the  disease.    In  many 
5  cases,  the  large  and  tense  anterior  chamber  is  symptomatic  of  the  com- 

0  mencing  stages  of  a  diffuse  intraocular  inflammatory  affection  called 
p  crlaucoma,  for  which  various  operative  procedures  have  been  recommended 

1  within  the  last  few  years. 

J  Affections  of  the  Sclerotic  Goat. 

''■  Sclerotitis. 

d  This,  in  the  Acute  form,  may  occur  as  part  of  a  general  inflammatory 
jjj  j  process,  however  excited.  We  have  already  described  it  as  symptomatic 
>|  I  of  keratitis ;  we  shall  find  it  occurring  in  every  case  of  iritis.  Not 
unfrequently,  it  exists  j:)e?'  se,  and  then  it  has  very  generally  been  called 
rheumatic  ophthalmia ;  and  that  not  because  it  was  either  a  metastatic 
result  of  a  rheumatic  attack,  or  only  occurred  in  persons  of  a  rheumatic 
idiathesis,  but  because  exposure  to  cold  has  usually  proved  the  exciting 
jcause.  It  is  most  frequent  in  the  adult,  and  about  the  middle  period  of 
B,  and  is  often  limited  to  one  eye.  Vision  is  always  impaired.  Pain 
complained  of,  of  a  dull,  aching  kind ; .  increased  by  pressure,  and  by 
ovement  of  the  globe ;  partly  referred  to  the  eye,  but  mainly  to  the 
brehead  and  temple,  along  the  course  of  the  fifth  nerve  ;  and  marked 
xacerbation  occurs  at  night.  At  the  commencement  of  the  disease,  the 
ye  feels  hot  and  dry,  and  this  condition  may  continue  to  the  termination 
f  the  attack ;  but  in  some  cases,  the  subsidence  of  the  acute  symptoms 
accompanied  by  an  increased  secretion  of  tears  ;  and  when  complicated 
y  the  existence  of  catarrhal  ophthalmia,  the  copious  lachrymation  is 
constant  accompaniment  of  the  sympathetic  pain  and  other  characters 
f  the  sclerotic  inflammatory  process.  There  is,  generally,  however,  in 
ure  cases  of  sclerotitis,  little  lachrymation  or  intolerance  of  light.  The 
derotic  vessels  are  seen  enlarged,  radiating  in  straight  lines  outwards, 
nd  forming  a  vascular  zone  of  a  pink  hue,  around  the  circumference 
f  the  cornea  (Fig.  246,  p.  672).  In  some  cases,  a  narrow  white  lino 
ften  encircles  the  cornea,  leaving  a  space  between  it  and  the  pink 
|one.^  In  other  instances,  the  pink  zone  advances  to  the  very  corneal 
argin,  and  sometimes  even  invades  its  texture.  The  tint,  too,  is  not 
ways  of  the  carmine  pink  colour,  but  has  frequently  a  violet  hue ;  yet 
cannot  be  mistaken  for  the  network,  of  a  vermilion  tint,  Avliich  is  so 
unently  characteristic  of  conjunctival  affection.  There  is  always  a  consid- 
'ible  degree  of  general  febrile  excitement,  accompanied  with  gastro-hepatic 
;rangcment,  indicated  by  thirst,  a  foul  tongue,  and  complete  anorexia, 
ot  unfrequently,  the  pupil  is  contracted,  and  incapable  of  its  wonted 


694 


STAPHYLOMA  OF  THE  SCLEKOTIC. 


activity  of  motion ;  this  denotes  tliat  the  iris  lias  participated  in  the 
morbid  state.  The  conjunctiva,  too,  frequently  sympathizes  more  or  less  • 
and  by  its  large,  florid,  tortuous  vessels,  the  sclerotic  characters  may  he 
in  part  obscured. 

In  the  Chronic  form,  tlic  affection  is  certainly  most  common  in 
persons  subject  to  gout  and  rheumatism.  In  such  cases,  the  symptoms 
come  on  insidiously,  the  whole  sclerotic  seldom  suifering  at  once ;  but, 
commencing  in  one  part,  the  inflammatory  process  remains  there  for  a 
time,  subsiding  to  reappear  elsewhere,  or  in  the  other  eye.  That  portion 
of  the  iris  corresponding  to  the  sclerotic  congestion  is  generally  sluggish, 
or  quite  uninfluenced  by  atropine,  Avhile  the  rest  dilates  readily.  In 
some  cases  the  iris  is  manifestly  implicated  in  the  inflammatory  mischief, 
as  a  change  in  tint  of  the  iris,  adhesions  to  the  capsule  of  the  lens,  and 
a  delicate  filmy  pupillary  formation  of  lympli  will  serve  to  indicate. 
Mr.  Wilde  has  attributed  these  obstinate,  partial,  and  erratic  sclerotic, 
inflammatory  conditions  to  an  affection  of  the  ciliary  body. 

In  the  treatment  of  the  Acute  form,  blood-letting  used  to  be  resorted 
to ;  cupping  the  temple  and  free  leeching  being  recommended.    A  smart 
purgative,  followed  by  the  employment  of  opiates,  especially  at  bed  time, 
will  be  found  productive  of  greater  and  more  permanent  relief.    Li  som 
cases  calomel,  given  in  two  grain  doses  with  half  a  grain  or  a  grain 
opium,  will  be  found  quite  necessary ;  but  colchicum,  Avith  quinine  and; 
salines,  is  more  generally  productive  of  relief.   At  the  same  time  too  rigi 
an  antiphlogistic  diet  must  not  be  employed.     To  relieve  the  seve 
frontal  and  temporal  neuralgia,  belladonna  ointment,  chloroform  and  o" 
tincture  of  aconite  liniment,  and  veratrine  ointment  will,  in  the  order 
given,  be  found  to  afford  satisfactory  results.    BKsters  do  no  good  i 
the  acute  stage.    Hot  fomentations  increase  the  pain,  but  dry  heat  som 
times  relieves  it.     Atropine  solution  dropped  into  the  eye  should -b 
employed  once  or  twice  a  day.    In  the  Chronic  form,  a  careful  and 
unstimulating  but  nutritious  diet  should  be  given.    Quinme  or  cincho: 
and  soda,  colchicum,  iodide  of  potassium,  guaiacum,  will  be  found  ver 
serviceable  in  different  examples  of  this  form  of  the  disease  ;  and  when 
the  iris  is  affected,  and  vision  much  impaired,  mercurials  should  at  on 
be  -  given  ;  to  be  stopped,  however,  so  soon  as  the  breath  is  affected,  an 
quinine  and  chlorate  of  potash  substituted.    Bhstering  over  the  foreheac- 
and  temple  is  a  very  useful  agent ;  and  atropine  solution,  employed  froK 
the  first,  will  prevent  mischief  being  done  by  the  formation  of  adhesions^ 
if  the  iris  becomes  imphcated. 

Staphyloma  of  the  Sclerotic. 

This  is  much  less  frequent  than  staphyloma  of  the  cornea.  Generallyl 
it  is  the  result  of  inflammatory  affection  of  the  choroid,  and  change  o 
structure  so  induced.  The  sclerotic  becomes  attenuated  and  yielding  n 
the  intervals  between  the  recti ;  the  engorged  choroid  coat  shines  tlirougl 
it ;  and  if  the  disease  progresses,  irregidar  bulgings  form,  const itutin; 
several  swellings  of  a  -bluish  or  leaden  hue.  The  external  vessels  ar^ 
usually  enlarged  and  tortuous.  The  prominence  may  become  so  great  a 
to  demand  surgical  interference.    When  protrusion  takes  place  fn"' 
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between  the  lids,  then  diiuinution  by  cither  puncture  or  incision  may  be 
tried,  in  the  hoi^e  that  by  allowing  the  fluid  within  to  drain  ofi:;  atropliy 
of  the  globe  may  occur  ;  but  if  this  be  not  elTectual,  iridectomy,  division 
of  the  ciliary  hgament,  or  intra-ocular  myotomy,  may  be  employed  ;  or 
the  aqueous  humour  ouglit  to  be  discharged  from  time  to  time  through 
an  incision  in  the  cornea ;  or  the  cornea,  with  the  iris  and  lens,  may  be 
alto-'ether  removed,  and  then  tlie  globe  will  collapse,  and  the  eye  shrink 


Fig.  254.  Kg.  255. 


to  a  small  size.  But  in  most  of  the  cases  in  which  operative  interference 
is  required,  the  eye  is  totally  destroyed  in  point  of  function,  and  its 
altered  and  diseased  textures  act  as  a  constant  source  of  irritation  to  the 
sound  eye.  In  such  circumstances,  excision  of  the  globe  is  a  preferable 
operation  to  those  just  mentioned.  In  the  early  stage,  internal  use  of 
the  arsenical  solution  seems  to  exert  a  beneficial  influence  in  preventing 
or  checking  the  bulgings  of  the  sclerotic. 

Affections  of  the  Iris. 
Iritis. 

luflammatory  affection  of  the  iris  may  be  the  result  of  injury,  acci- 
ental  or  operative,  or  it  may  be  of  idiopathic  origin ;  it  may  occm-  pri- 
arily,  itself  constituting  a  disease,  or  it  may  be  but  a  part  of  general 
eep  ophthalmia ;  it  is  often  connected  with  the  syphilitic  taint  of  system  ; 
nd  not  unfrequently  it  is  of  a  rheumatic  character.  The  accidents  which 
re  most  prone  to  excite  the  inflammatory  process,  are  the  lodgment  of 
oreign  bodies  in  contact  with  the  iris,  the  tearing  away  of  some  portion 
f  its  border  from  its  ciliary  attachment,  or  displacement  of  the  lens 
ressing  the  iris  forward  against  the  cornea.  Mere  wounds  of  its  texture, 
s  in  the  operation  for  artificial  pupil,  or  when  its  surface  or  edge  falls 
efore  the  knife  in  extraction  of  a  cataract,  are  not  usually  attended  by 
ny  inflammatory  symptoms  ;  and  now-a-days,  even  Avhen  a  considerable 
ortion  of  its  whole  breadth  is  removed  in  the  operation  of  iridectomy,  no 
nflammatory  mischief  is  found  to  result.  Various  unintelligible  and 
mute  divisions  of  iritis  have  been  resorted  to  by  continental  autlio- 
'ties,  but  without  any  real  practical  advantage.     There  are  c(3rtain 

,  Fig.  254.  Staphyloma  of  the  Sdcrotic  Coat ;  scon  in  iirolil(3. 
^  ig.  255.  The  same  diseiuse  ;  seen  iu  front.    Staplujloma  raccmosmn. 
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symptoms  common  to  all  cases  of  iritis;  certain  modifications  ^vhicll 
are  observed  in  different  forms  of  the  disease.  Tlie  traumatic,  the  rheiir- 
matic  and  gotity,  the  syphilitic,  and  the  so-called  scrofulous — presenting 
the  modifications  of  more  or  less  symptomatic  intensity,  and  thus  requir- 
ing the  further  designation  of  acute  and  chrunic  to  characterize  them — 
are  all  that  need  require  remark.  The  general  characteristics  of  inflamma- 
tory affections  of  the  iris,  whatever  their  cause,  or  whatever  the  state  of 
constitution,  are — 1.  The  presence  of  a  well-marked  sclerotic  vascular  zone, 
with  a  marginal  interspace  void  of  vascular  engorgement  around  the  coi-iiea. 

2.  Change  of  colour  of  the  iris,  and  muddiness  of  the  aqueous  humour. 

3.  Diminished  mohility  of  the  iris,  with  more  or  less  change  in  the  pupil- 
lary outline.  4.  Loss  of  fibrous  marking  of  its  texture,  with  more  or  less 
increased  vascularity,  thickening,  and  inflammatory  product.  5.  Intoler- 
auce  of  light,  and  increased  lachrymal  secretion.  6.  Pain  in  the  globe,  orbit^ 
and  circum-orbital  region.  7.  Impairment  of  vision.  "Were  the  inflam- 
matory affection  of  the  iris  to  implicate  no  other  texture  than  its  own,  the 
disease  would  be  of  comparatively  trifling  moment ;  the  risk,  however, 
all  cases  is  great  that  the  pupil  becomes  more  or  less  involved.  It  may  bei 
occupied  completely  with  lymph,  constituting  closure  of  the  pupil,  or  com- 
plete atresia  iridis.  Its  margin  may  become  adherent  to  the  capsule  of 
the  lens,  constituting  synechia  posterior ;  or  when,  from  thickening  and 
product,  it  has  come  in  contact  with  the  interior  of  the  cornea,  synech 
anterior  may  then  form.  But  this  is  not  all.  Where  recovery  h 
taken  place,  and  we  examine  the  interior  of  such  an  eye  by  means  o 
the  ophthalmoscope,  permanent  changes  in  the  retina  and  choroid  m 
cate  that  they  too  have  suffered  ;  and  that  what  we  see  occupying  th 
visible  iris  must  be  regarded,  only  too  frequently,  as  an  indication  of  sim; 

but  more  seriously  important  changes 
going  on  in  the  deeper-seated  struc- 
tures of  the  eyebaU.  These  changes  in 
the  fundus  of  the  eye  serve  to  explain 
the  variable  degrees  of  diminution  of 
vision  which  are  observed  in  cases  of 
iritis,  frequently  altogether  dispropor- 
tioned  to  any  change  of  structure  to  be? 
seen  in  the  iris  or  pupiL  When  the; 
-"^^  inflammatory  affection  of  the  iiis  is: 

Fig.  256.  acute,   there  is   always  considerable! 

constitutional  sympthetic  derangement ;  when  chronic,  the  disease  isj 
always  very  insidious,  and  may  advance  to  complete  destruction  of  the! 
function  of  the  globe,  with  but  little  local  uneasiuess  and  no  constitu-l 
tional  irritation. 

Traumatic  Iritis. — We  have  already  said  that  mere  wounds  of  the  irisi 
are  little  if  at  all  resented  when  its  textures  are  healthy.  Even  separa-i 
tion  of  it  from  its  ciliary  attachment  by  blows  may  be  followed  by  veryi 
slight  indications  of  mischief.  In  such  instances  the  irritation  which 
folloAvs,  if  not  aggravated  by  carelessness,  exposure,  over-feeding,  or  tb' 
use  of  stimulants,  seems  almost  a  healthy  process.  It  is  very  dilTereni 
Fig.  2.f)6.  Iritis  ;  slicAving  the  clmraotoristic  vfuscultuity  of  the  globe,  (lie  ins  doggw 
with  lymph,  the  pupil  coutiaeted  and  irregular. 
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luiwover,  wlieu  a  foreign  body  either  is  lodged  in  the  iris,  or  lies  in  con- 
ict  with  it  in  the  anterior  or  posterior  chamber ;  or  when  a  partially  or 
aupletely  dislocated  lens  compresses  its  textures  against  the  cornea,  or 
,  veu  rests  against  it,  having  fairly  escaped  into  the  anterior  chamber ;  and 
if  a  wound  exists  in  the  cornea  at  the  same  time,  through  which  the 
ujucous  humour  di-ains  away,  the  evil  is  only  exaggerated.    Not  only  does 
he  iris  inflame,  the  pupil  become  occluded,  the  cornea  hazy,  the  anterior 
'lanibcr  filled  with  pus,  but  the  deeper  structures  are  disorganized,  and 
:iie  rapid  chemosis  of  the  conjunctiva  indicates  the  grave  nature  of  the 
disease.    All  tliis,  however,  should  have  been  anticipated  and  prevented 
\-  the  removal  of  the  foreign  body,  if  it  is  visible,  or  the  extraction  of 
the  lens  as  speedily  as  possible,  if  it  has  been  dislocated.    If  an  open- 
ing exists,  and  is  marginal,  it  should  be  extended  by  scissors — or  by  the 
■econdary  blunt-pointed  cataract  knife,  if  more  room  is  needed — and  then 
lie  foreign  body,  secured  by  canula  forceps,  is  extracted  ;  or  it  may  be 
xed  by  means  of  a  small  spatula  if  it  has  subsided  in  the  aqueous  humour, 
d  an  incision  made  at  a  corresponding  point  to  effect  its  removal  In 
aking  any  new  incision,  care  should  be  taken  to  avoid  isolating  unne- 
essarily  any  portion  of  the  cornea  between  the  wound  and  our  section. 

the  case  of  the  dislocated  lens,  if  entire,  its  extraction  will  be  facili- 
ied  by  means  of  Graafe's  spoon  scoop.  If  much  broken  up,  a  linear  in- 
ision  and  the  introduction  of  a  spoon  scoop  of  smaller  size,  will  afford 
iple  space  for  the  removal  of  the  fragments.  In  all  such  cases,  blood- 
etting,  mercury,  or  other  antiplilogistics,  are  worse  than  useless  while  a 
oreign  body  is  present.  After  its  removal,  however,  mercurials  will 
rove  of  use  in  getting  rid  of  any  inflammatory  products  which  may 
emain. 

Rheumatic  and  Qouty  Iritis. — This  may  be  either  acute  or  cJironic, 
nd  has  always  more  or  less  of  the  characters  of  sclerotitis  mixed  up  with 
It  is  usually,  when  acute,  due  to  imprudent  exposure  to  cold  and 
amp.  The  vascular  zone  merges  in  general  sclerotic  congestion,  and  has 
equently  a  violet  or  purplish  tint.  The  cornea  is  often  more  or  less 
phcated  at  the  same  time.  The  changes  in  the  iris  are  slightly  marked, 
nd  may  easily  be  overlooked,  till  adhesion  has  occurred  to  the  capsule 
f  the  lens.  The  vessels  of  the  iris  may,  however,  be  recognised,  running 
a  radiating  direction  from  the  centre  to  the  circumference.  At  an 
ly  period,  in  most  acute  cases,  the  intolerance  of  light  and  copious 
chrymation  are  well  marked,  and  the  circum-orbital  neuralgic  pain  is 
ery  characteristic.  In  the  chronic  form,  the  risk  of  serious  results  is 
eiater  than  in  the  acute,  from  the  almost  total  absence  of  any  decided 
Tnptom,  except  impairment  of  vision,  to  attract  attention  to  the  real 
ature  of  the  disease  till  disastrous  changes  have  occurred. 

Si/pJnlitic  and  Scrofidojis  Iritis  may  bo  taken  together,  as  struc- 
rally  tliey  very  closely  resemble  each  other ;  nay,  in  many  cases,  the 
-called  scrofulous  taint  has  had  very  just  reason,  from  the  aspect  of  the 
ild  and  the  existence  of  pegged  teeth,  to  be  suspected  as  derived  from 
syphilitic  source,  and  to  require  the  employment  of  remedies  suited  to 
s  stage  of  advanced  secondary  or  tertiary  syphilis.  In  Syi^hilitic  iritis, 
cognised  to  be  such  by  the  coexistence  of  some  form  of  undoubted 
I'liiUtic  eruption  ou  the  skin,  with  an  indolent  mulLii)le  chain  of 
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enlarged  lymphatics  leading  from  the  site  of  the  indurated  chancre  i^ 
the  trunk,  three  forms  of  the  disease  in  tlie  iris  have  been  recogiii8e(  i 
The  fird  or  serous,  implicating  the  surface  of  the  iris  only,  and  accoin 
panying  the  cxanthematous  syphilitic  eruptions,  is  attended  with  con 
siderable  muddiness  of  the  aquooiis  humour,  Avhich  becomes  of  a  pal 
yellow  tint  from  admixture  with  the  colouring  matter  of  the  blood,  an 
tones  the  hue  of  the  discoloured  iris  of  a  more  or  less  buff  or  rusl\ 
tint,  but  admits  of  the  fibrous  structure  of  the  iris  being  recogniscil 
thi-ough  it.    The  cornea  is  usually,  especially  in  its  loAver  half,  dotted 
over  with  minute  pin-point  marking,  of  a  saffron  hue.    In  the  secov  - 
form  of  syphilitic  iiitis,  usually  accompanied  by  the  scaly  eruption  upojj 
the  surface,  the  texture  of  the  iris  seems  as  if  infiltrated  and  thickened, 
and  its  colour  in  the  part  affected  is  of  a  coppery  hue ;  the  thickenin 
often  affecting  principally  that  part  close  to  the  pupil,  and  forming  a 
of  discoloured  texture.    The  fibrinous  product  of  the  inflammatory 
cess  is  sometimes  produced  in  considerable  quantity  ;  commencing  as 
fine  filmy  layer,  but  gradually  increasing  by  fresh  additions  to  its 
The  third  form  of  syphilitic  iritis  is  usually  met  with  during  tlie 
secondary  and  early  tertiary  symptoms,  and  is  associated  with  the  pust 
crustaceous  eruptions.    Here  fibrinous  nodules  of  a  brownish-ruddy 
varying  in  number  and  size,  stud  the  surface  of  the  iris,  or  occupy  t 
pupillary  margin,  sometimes  forming  close  to  the  point  of  junction  o: 
the  iris,  cornea,  and  sclerotic.    As  they  enlarge  they  soften,  the  cen 
becomes  more  and  more  yellow  in  tint,  sometimes  very  closely  rese 
bling  a  pustule  in  appearance,  and,  giving  way,  a  yellow  creamy  fl- 
gravitates  to  the  bottom  of  the  aqueous  humour,  thus  producing  Hi 
pion ;  or,  should  the  pustule  be  situated  at  the  junction  of  the  com 
and  sclerotic  and  iris,  the  pus  may  escape  externally.    In  some  cases  t' 
pus  is  mixed  with  blood  ;  or  blood  may  be  extravasated  from  the  engorg 
vessels  of  the  iris,  at  an  early  period  of  any  of  these  unhealthy  forms  o 
iritis — constituting  inflammatory  Hypooema. 

In  all  cases  of  syphilitic  iritis  the  vascular  zone  in  the  sclerotic 
well  marked,  no  general  sclerotic  congestion  having  occurred. 
intolerance  of  light  is  slightly  developed,  and  sometimes  quite  absent 
the  impairment  of  vision  is  always  decided.     The  pain  has  general!, 
marked  exacerbations,  usually  occurring  at  night.    There  is  nothing 
characteristic  in  the  form  of  the  pupil,  as  to  make  it  distinctive  as 
means  of  diagnosis.    Our  prognosis  in  such  cases  depends  entirely  npo 
the  degree  of  structural  change  produced  by  the  inflammatory  pr< 
The  second  and  third  forms,  occurring  in  cachectic  patients,  are  alway 
followed  by  more  or  less  permanent  deterioration  of  vision.  Sypliiliti 
iritis*  occiirs  sometimes  in  children  and  infants,  as  a  part  of  tlio  many 
festation  of  the  constitutional  disease  transmitted  to  them.    It  is  liowevei 
rare,  as  a  symptom  of  syphilis  in  children,  compared  with  its  frequenc)! 
in  adults.    Indeed,  the  local  symptoms  are  seldom  well  marked,  am 
hence  its  infrequency  is  apparently  greater  than  it  really  is  ;  for  tli 
sclerotic  congestion  is  never  characteristic,  and  the  distinctions  ju , 
described  as  occurring  in  adults  cannot  be  made  out  in  the  case  o 
infants.    "When  the  disease  docs  occur  in  them,  however,  the  qiiantit. 
*  Hutchison,  OpIitliMlmic  TTos].itiil  rji'iiort.s,  l.st  vol.  1S58. 
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1  fibrinous  product  is  usually  very  considerable.    In  scrofulous  iriUs, 
pious  purulent  tubercular  formations — terminating  in  Hyiwpion,  and 
ion  combined  with  Hijpomma — great  obstinacy,  a  tendency  to  recur, 
^,kI  peruianent  changes  in  the  deeper  seated  textures  of  the  eye,  accom- 
.  Kuiied  with  thinning  of  the  sclerotic,  and  a  disposition  to  enlargement 
',[•  the  veins  of  the  iiis  and  choroid — may  bo  said  to  characterize  the 
sease. 

In  GonorrJiceal  Eheiimatism,  if  the  eye  is  affected,  the  aqueous  humour 
liocomes  turbid,  llocculent,  and  sometimes  even  occupied  by  a  tufted 
white  lymph,  so  that  the  pupil  and  iris  are  for  the  time  concealed.  In 
^ach  cases,  however,  our  prognosis  may  be  satisfactory,  as  under  appro- 
priate treatment  the  lymph  becomes  absorbed  and  the  eye  restored  to  its 
healthy  function. 

Treatment  of  Iritis. — In  all  cases,  a  broad  prominent  shade  should  be 
worn  over  both  eyes,  and  if  it  admits  of  free  ventilation  so  much  the 
i  letter.    It  must  in  no  case  consist  of  a  patch  closely  covering  in  the 
ilected  organ.    If  there  is  much  pain,  and  much  intolerance  of  light,  a 
w  leeches  may  be  advantageously  applied  to  the  temple,  over  the  nasal 
recess  of  the  maxillary  bone,  close  to  the  inner  canthus  ;  but  general 
lood-letting,  cupping,  or  arteriotomy,  is  quite  unnecessary.  Iridectomy, 
r  division  of  the  ciliary  ligament,  where  tension  of  the  globe  and  symp- 
oms  of  choroido-iritis  exist,  will  be  found  a  powerful  adjuvant  to  other 
reatment.    If  the  pain  occupies  principally  the  temporal  and  supra- 
rbital  regions,  and  is  of  a  neuralgic  character,  the  ajjplication  of  chloro- 
orm  and  oil,  aconite,  or  atropine,  diluted  with  soap  liniment,  to  those 
arts,  will  give  more  permanent  relief  than  leeching,  especially  in  anemic 
atients  ;  and  where  there  is  much  feverish  excitement,  a  brisk  purgative 
Ul  prove  very  beneficial.    Fomentation  of  the  eye  by  means  of  bella- 
onna  in  solution,  applied  with  a  piece  of  sponge,  often  affords  relief ; 
r  the  continuous  eye-douche  syringe  may  be  employed  for  this  purpose, 
e  solution  being  kept  warm  in  a  tin  vessel  surrounded  by  boiling  water, 
t  is  a  question  with  some  surgeons  whether  Mydriatics,  or  remedies  to 
ilate  the  pupil,  should  be  used  in  the  early  stage  of  iritis.    The  object 
ith  wliich  they  are  employed  is  to  attempt  to  dilate  the  pupil,  and 
us  prevent  adhesions  forming  between  its  free  margin  and  the  capsule 
the  lens.    Now,  no  doubt,  so  long  as  the  iris  is  inflamed  it  will  not 
"late,  and  were  the  iris  in  all  cases  equally  affected,  then  there  would 
e  no  advantage  in  employing  means  to  dilate  it  so  long  as  it  was  in  a 
ndition  incapable  of  responding  to  them.    Eut  this  is  not  the  case  ; 
e  iris  is  seldom  equally  affected,  especially  in  cases  seen  at  an  early 
riod  of  the  attack ;  and  therefore  the  solution  of  atropine  should  be 
ed  from  the  commencement,  and  employed  tlu'oughout ;  all  the  more 
at,  when  a  non-acidulated  and  aqueous  solution,  it  serves  to  soothe 
in,  and  to  indicate,  by  the  pupil  beginning  to  dilate  at  that  part  which 
s  been  inilamed,  that  the  inflammatory  process  is  subsiding.  When 
e  ins  is  adhering,  there  is  all  the  more  urgent  need  for  its  employment, 
the  hope  that  the  adhesions,  still  soft  and  tending  to  become  absorbed 
th  naturally  and  from  treatment,  will  yield  to  the  dilatation  of  the 
s,  and  thus  permit  this  membrane  to  acquire  its  natural  mobility, 
use  uf  meicury  iji  iritis  is  at  present  a  debated  question.  .Some 


700 


TllEATMENT  OF  llllTIS. 


holding  that  its  employment  is  unattended  Avith  any  advantage  over  lliat 
of  turpentine,  quinine,  or  morphia;  while  otliers  maintain  that  it  js 
positively  injurious.  There  may  be  cases  in  scrofulous  or  even  rheumatic 
patients,  where  mercury  is  badly  borne,  or  where  its  employment  is  ill 
timed  or  pushed  too  far ;  but  in  sjqDhilitic  iritis  there  is  ceitainly  no 
remedy  which  possesses  such  manifest  power  in  checking  tlie  advance- 
of  the  inflammatery  process,  and  in  removing  its  results.  Calomel,  in 
two-grain  doses,  every  two,  three,  or  four  hours,  is  preferred  wbere  the 
effect  of  the  remedy  is  desired  as  promptly  as  possible  ;  and  to  pievent  its 
passing  off  by  the  bowels,  opium  or  morphia  should  be  combined  with  it 
In  ordinary  circumstances  the  blue  pill,  in  two  or  four  grain  doses,  is  prefer- 
able ;  and  in  the  more  advanced  forms  of  syphilitic  iritis,  the  proto-iodlde 
of  mercury  in  half  grain  doses,  night  and  morning,  will  often  be  found 
more  satisfactory  than  either  of  the  other  preparations.  Should  there  be 
much  constitutional  debility,  quinine,  iron,  chlorate  of  potash,  a  nutritious 
diet,  and  even  stimulants  may  be  given  in  addition  to  the  mercurial  mth. 
great  advantage.  In  cases  of  rheumatic  and  gouty  iritis,  though  mercuiy 
acts  very  satisfactorily  in  assisting  the  removal  of  any  product,  iodide  of 
potassium,  colchicum,  and  guaiac,  with  quinine  and  iron,  will  usually  be 
required  in  combating  the  condition  of  system  which  is  present.  Some- 
times too,  turpentine,*  either  in  emulsion  or  in  the  form  of  Chian 
turpentine,  will  prove  of  service  ;  and  great  venous  congestion  of  the 
iris,  and  Hypooema,  with  a  tendency  to  relapse,  have  been  suppose 
specially  to  indicate  their  employment.  If  given,  their  administratio 
should  be  carried  the  length  of  purgation  and  the  production  of  str 
gury,  else  no  good  attends  their  use.  In  scrofulous  iritis — besides  th 
cautious  administration  of  mercury,  tonics  and  cod-Hver  oil  are  indi 
cated.  When  the  ill-formed  (pegged)  condition  of  the  teeth  is  present 
grey-powder  and  iodide  of  potassium  will  be  found  very  serviceable. 

In  the  more  chronic  forms  of  the  disease,  counter-ii-ritation  may  tab. 
the  place  of  the  direct  antiphlogistics.  And,  ultimately,  when  traces  o 
the  affection  still  linger,  the  internal  administration  of  tonics,  especially 
of  quinine,  proves  beneficial  by  dissipatriig  the  state  of  passive  congestion 
which  threatens  to  remain. 

When  Hypoxnon  has  formed  rapidly,  and  when  the  purulent  accu- 
mulation is  considerable,  it  has  been  proposed  to  make  an  oj)ening  at 
the  lower  part  of  the  cornea,  by  means  of  a  cataract  knife,  so  as  to  effect, 
evacuation.  To  tliis  there  can  be  no  objection.  It  is  dangerous,  how- 
ever, when  the  accumulation  is  small,  and  there  is  no  tension  of  the 
globe ;  then  it  is  better  to  trust  to  the  administration  of  mercurj'^,  than 
to  encounter  the  risk  of  aggravating  the  inflammatory  mischief  by  opera- 
tive interference. 

The  extravasated  blood  of  Hypocuma  requires  no  treatment  as  such ; 
and  when  the  inflammatory  symptoms  subside,  the  extravasation  may 

*  Mr.  Carmicliael's  Formula  is  as  follows : — Recipe— 01.  Terebinth,  rect.  unc. 
unam — Vitel.  unius  ovi — Tere  siiiml,  et  adilc  gradatiin,  Eiimls.  Amygd.  uno.  ipiatiior 
— Synip.  cort.  aurantii  unc.  duos — Spir.  Laveud.  coiiip.  dracliiuani,  c.  seiuissc— Ol*'>' 

Cinnamomi,  guttas  quatuor.    M.  Dosis— mic.  un.  ter  in  die.    Glyeerino  ynf^ 

port  wine,  or  Tr.  Cardamom  co.  and  water,  arc  preferred  by  otliers  as  solvents  and. 
corrigeuls  of  the  Liirpentiiie.  , 
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.  expected  to  disappear  gradually  by  absorption.    The  occurvence  of 
..ypoiBuia,  however,  as  indicating  a  depraved  state  of  system,  is  always 
bad  omen. 

The  adhesions,  or  S/jnechice,  are  superable  in  the  recent  state.  Ly 
rseverance  in  the  local  use  of  atropine,  the  imperfectly  organized  fibrin 
extended  or  torn,  and  the  iris  recovers  its  normal  play.    At  the  same 

me,  absorption  of  the  product  is  to  be  favoured,  by  moderate  continu- 

iiice  of  the  mercurial. 

Changes  in  the  Pupil  and  Iris. 

Umisiial  dilatation  of  the  inqnl  is  termed  Mydriasis,  and  is  produced 
lificially  by  atropine,  belladonna,  or  its  congeners.    It  may  also  be  of 
iopathic  origin ;  or  it  may  be  connected  with  disorder  in  the  cerebral 
auctions,  as  ia  hydrocephalus ;  it  is  a  common,  though  not  an  invariable 
luptom  of  Amaurosis,  due  to  disease  of  the  retina,  or  of  the  third  nerve ; 
id  frequently  it  is  caused  by  contusions  of  the  eye,  forehead,  or  temple ; 
;  :en  it  is  sympathetic  of  intestinal  irritation,  and  it  may  also  be  due  to 
leumatism.    The  admission  of  an  excess  of  light  to  the  retina  when  it 
not  affected,  is  found  to  be  a  serious  inconvenience ;  and  vision  is 
iifused  and  impaired  accordingly.    The  remedial  treatment  consists  in 
etection  of  the  cause ;  removal  of  this,  if  possible  ;  and  subsequent 
.ulation  of  the  part,  by  the  appHcation  of  blisters  over  the  course  of 
e  ultimate  branches  of  the  fifth  nerve.     Electricity  and  galvanism 
ave  been  said  to  be  sometimes  useful.    Where  the  contractile  function 
f  the  iris  is  not  destroyed,  the  solution  of  Pliysostigma  extract,  in 
lycerine,  dropped  into  the  eye,  will  pi'oduce  contraction  of  the  pupil  in 
out  a  quarter  of  an  hour  after  its  instillation.    In  the  idiopathic  forms 
paralysis  of  the  iris,  M.  Serres  recommends  cauterization  of  the 
meal  margin  by  nitrate  of  silver.    In  otherwise  irremediable  cases, 
alliation  results  from  the  use  of  a  magnifying  lens,  or  from  contracting 
e  space  for  admission  of  light ;  and  these  conditions  may  be  combined 
a  convex  glass  darkened  except  at  a  small  round  opening  or  hori- 
ntal  sht  in  the  centre. 
When  dilatation  of  the  pupil  accompanies  amaurosis,  of  course  it 
not  be  expected  to  disappear,  unless  the  amaurotic  condition  have 
en  previously  removed  ;  and  in  all  cases,  diagnosis  and  prognosis  can 
y  be  satisfactorily  arrived  at  by  the  use  of  the  opthalmoscope. 
Myosis  denotes  unusual  contraction  of  the  pupil.    This  is  one  of  the 
nsequences  of  Iritis,  as  we  have  already  seen  ;  it  is  a  normal  condition 
ring  sleep,  and  becomes  so  at  aU  times  in  some  persons  as  they 
vance  in  life ;  it  may  also  attend  on  disorder  of  the  cerebral  func- 
ns.     It  occurs,  temporarily,  where  the  extract  of  Physostigma  has 
^  applied  to  the  conjunctiva;  also  in  cases  of  opium  poisoning, 
hus  fever,  and  dehrium  tremens.    "When  the  sympathetic  nerve  is 
vided  in  the  neck,  the  pupil  on  that  side  becomes  permanently  con- 
cted ;  and  in  injuries  of  the  spine  between  the  fifth  cervical  and  sixth 
real  vertebrai  {Regio  cilio-sjnnalis)  the  same  condition  is  produced, 
ence  aneurismal  tumours  of  the  neck  or  thorax,  affecting  these  nervous 
atres,  have  been  noticed  to  be  accompanied  by  contraction  of  the  pupil. 
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Sometimes  it  is  induced  by  habitual  straining  of  the  eye  on  small  oljjeci 
— as  in  microscoiMsts,  engravers,  watchmakers,  etc.  Ordiiiary  and  useful 
vision  is  necessarily  impaired.  The  means  of  cure  consist  in  removal 
of  the  cause.  In  the  artificers  jiist  enumerated,  temporary  ahstiiioiice 
from  the  usual  avocations  will  often  suffice  to  restore  the  normal  state  • 
but  in  most  cases  of  niyosis  produced  by  straining  of  tlie  eyes,  fresh  air 
exercise,  and  tonics  will  be  found  essential  to  etfect  a  cure. 

Tremulous  or  Floating  Iris. — A  trembling,  or  oscillatory  movement 
of  the  iris,  not  unfrequently  accompanies  amaurotic  affections ;  and  seems 
also,  in  most  cases,  to  be  connected  with  disease  of  the  choroid  and 
softening  of  the  vitreous  humour.  It  is  not  influenced  by  treatment; 
and  is  chiefly  notable  as  a  sufficient  contra-indication  of  operative  inter-  i 
ference,  in  connection  with  cataract  and  artificial  pupil. 

Adhesions  of  the  Iris — Synecliice — ^have  been  already  considered 
They  may  be  the  result  of  wound,  of  corneitis,  or  of  iritis.    In  synechia 
anterior,  complete,  and  accompanied  with  oj^aque  cornea,  cure  is  mani- 
festly hopeless.    When  incomplete,  and  the  cornea  clear,  amendment 
by  the  formation  of  an  artificial  pupil  is  within  our  power.    When  the 
adhesion  is  partial  and  recent,  it  may  sometimes  be  remedied  by  mercu- 
rials, and  the  instillation  of  atropine  to  tear  up  the  adhesion,  and  preve; 
the  permanent  adhesion  of  the  pupillary  margin  to  th.e  cornea  ;  whei 
however,  the  synechia  is  due  to  prolapse  of  the  iris  into  a  perforati 
ulcer  of  the  cornea,  such  measures  are  useless.    Similar  treatment  wil' 
avail  in  synechia  jjosterior,  when  recent  and  partial.    But,  when  co: 
plete,  it  is  usually  accompanied  with  opacity  of  the  crystalline  capsuls 
and  perhaps  of  the  lens  itself ;  under  such  circumstances,  amendment  o: 
vision  can  be  eff'ected  only  by  an  operation  directed  against  both  of  th 
sources  of  obstruction.    In  such  cases,  however,  the  opacity  of  the  caps 
may  only  be  central,  and  this  should  be  kept  in  view  in  the  choice 
any  operative  proceeding. 

Occlusion  of  the  Pupil. — Artificial  Pupil. 

The  pupillary  aperture  may  be  obstructed  in  various  ways.  Eem; 
ing  itself  in  a  normal  state,  it  may  be  obscured  by  the  cornea  which  lii 
become  simply  opaque,  or  opaque  and  staphylomatous.  Or,  the  corai 
remaining  clear,  the  iris  may  contract  during  inflammatory  change,  am 
the  pupil  may  become  occupied  by  organized  fibrinous  product.  0 
both  iris  and  cornea  may  undergo  serious  structural  change ;  as  whe 
complete  synechia  anterior  takes  place  in  staphyloma.  In  the  lasi 
mentioned  case,  restoration  of  sight  is  manifestly  impossible.  But  ii 
the  other  examples,  something  may  be  done  by  forming  an  Artijkia 
Pupil. 

Before  proceeding  to  any  such  operation,  however,  certain  circnmi 
stances  are  invariably  to  be  taken  into  consideration.  We  should  satisf 
ourselves  that  the  adhesions  of  the  iris  are  irremediable  by  the  inlluenc 
of  mercury  and  mydi-iatics  ;  that  the  opacity  of  the  cornea  is  permanent 
that  the  iris  is  not  affected  inflammatorily,  and  that  it  retains  its  fibrou 
markings  ;  that  the  lens  exists,  and  whether  it  is  healtliy  or  opaque 
tliat  tlie  other  parts  of  the  visual  apparatus— especially  the  retina  a"' 
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^itreous  humoui' — aro  in  a  tolerably  sound  condition,  i.e.,  capable  of  re- 
M-uizing  light,  and  the  shadow  of  objects  passing  between  the  eye  and 
ht ;  that  the  eye  has  not  only  ceased  to  be  the  seat  of  all  inflammatory 
oction,  but,  also,  that  it  is  not  prone  to  resume  this  on  the  application 
[■  a  fresh  exciting  cause.    An  operation  is  also  very  properly  held  to  be 
i,>xpedient,  so  long  as  the  patient  enjoys  a  useful  degree  of  vision  with 
oilier  eye  j  and  it  is  plainly  contra-indicated,  when  one  eye  only  is 
.octcd. 

Four  distinct  modes  of  operation  are  practised ;  all  implying  inter- 
••ence  with  the  iris — so  as  to  make  a  sufficient  gap  in  it — opposite  a 
ar  portion  of  the  cornea.  The  desired  space  in  the  iris  may  be  ob- 
iued  by  incision,  excision,  laceration,  and  ligature.  Accordingly,  the 
oration  is  said  to  be  by  Coretomia,  Corectomia,  Goredialijsis,  and 
i.ildesis. 

The  situation  of  the  proposed  new  pujjil  requires  consideration.  The 
litre  of  the  iris  is  of  course  the  best  position  ;  but  when  this  is 
..1  practicable  from  central  opacity  of  the  cornea,  or  other  cause,  the  nasal 
'de  is  to  be  preferred.    It  may  also  be  made  on  the  temporal  or  lower 
"des ;  but  when  placed  above  the  centre,  it  is  apt  to  be  covered  by  the  upper 
elid.    A  small  pupil,  too,  is  generally  more  useful  than  a  large  aperture. 

The  patient,  by  careful  attention  to  his  general  health,  should  be 
laced  in  a  condition  as  favoiurable  as  possible  for  the  avoidance  of  the 
ammatory  process. 

Coretomia,  or  incision,  is  performed  in  cases  where  the  greater  por- 
on  of  the  cornea  is  clear,  and  where  the  iris,  healthy  and  mithickened 
inflammatory  change  in  its  texture,  is  in  a  state  of  tension,  with  the 
ipil  closed  ;  also  where  we  are  confident  either  that  the  lens  is  gone 
.g.  in  cases  of  great  lorolapsus  iridis  after  extraction),  or  that  there 
mains  merely  an  opaque  capsule.  It  2  1 
ay  be  performed  either  through  the 
lerotic,  or  through  the  cornea.  In 
erating  through  the  sclerotic,  which 
s  the  method  used  by  Cheselden 
d  Sir  W.  Adams,  an  iris-knife  is  in- 
duced perpendicularly  through  this 
uic  about  a  line  from  its  junction  with 
e  cornea,  the  cutting  edge  turned 
ckwarcls  ;  carrying  the  point  of  the 

ife  forwards,  it  is  made  to  pierce  the  iris  at  about  a  line  from  its 
poral  margin  ;  the  instrument  is  then  carried  across  the  front  of  the 
sin  the  anterior  chamber,  to  the  nasal  side  of  the  cornea  (Fig.  257, 
;  and,  while  it  is  withdrawn,  gentle  pressure  should  be  made  with  its 
upon  the  iris,  the  tense  fibres  of  which  will  separate  when  divided, 
fl  an  elliptical  or  ovoid  pupil  will  be  the  result.   The  fibres  of  the  iris 
uld  be  cut  to  the  extent  of  about  a  half  of  the  diameter  of  the 
mbrane.    When  the  lens  is  opaque,  or  an  opaque  capsule  is  present, 
IS  generally  the  case,  it  should  be  broken  up  at  the  same  time. 

Fig.  257.  1,  Coretomia  through  the  sclerotic.    The  knife  introduced— ratlicr  far 
•   2,  Coretomia  througli  the  cornea,  shewing  the  lines  of  the  incisions.    3,  The 
'c  after  the  oponition.    4,  Cored ialy sis,  or  separation.— From  Whahton  Jonics. 


Fig.  257. 
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In  operating  through  the  cornea,  Beer  passed  a  lancet-shaped  knif 
through  its  thickness ;  then,  carrying  its  point  onwards  tlirougli  tin 
anterior  chamber,  he  penetrated  the  tense  iris,  near  tlie  centi'e  of  tin 
cornea ;  and  on  the  withdrawal  of  the  knife,  a  horizontal  or  perpendiculai 
oval  slit  was  found  to  be  produced  by  the  contraction  of  the  radiathi- 
fibres  of  the  iris.    Tlie  metliod  practised  by  Janin,  and  perfected  ]y 
Maunoir,  may  be  employed  without  injury  to  a  sound  lens,  and  does  no 
require  either  the  same  force,  or  the  same  healthy  state  of  the  iris,  to  effeci 
the  formation  of  an  aperture,  as  does  the  operation  through  the  sclerotic. 
An  opening  is  made  in  the  cornea  by  a  cataract  knife,  involving  ahou' 
a  third  of  its  circumference ;  into  this  aperture  a  pair  of  fine  aiign 
larly  curved  scissors  is  introduced,  the  pointed  or  short  blade  of  whicl, 
is  thrust  through  the  iris,  while  the  blunt  and  long  one  is  carrie.i 
between  that  membrane  and  the  cornea.    The  scissors  are  pushed  on, 
till  their  farther  progress  is  arrested  by  the  junction  of  the  cornea  wit!, 
the  sclerotic,  when  their  blades  are  brought  together,  and  the  iris  i 
divided  as  in  the  former  instance.    Or,  another  incision  may  be  made 
with  them,  diverging  from  the  first,  and  including  a  triangular  portio 
the  apex  of  which  is  near  the  centre  of  tlie  iris.    The  flap  so  formed  wi 
shrivel  up  in  the  direction  of  its  base,  and  leave  a  sufficient  opening  fi 


the  admission  of  light  (Eig.  257,  3  and  4).  Instead  of  the  large  ape 
and  the  clumsy  scissors  formerly  in  use,  the  needle-pointed  canula  scisso 
invented  by  Wylde,  may,  with  great  advantage,  be  substituted.  Whei 
there  is  a  synecliia  anterior  with  leucoma,  involving  the  pupil  by  diH 
placing  it,  the  adhesion  may  be  advantageously  cut  through  either  wit. 
a  narrow  Beer's  knife,  or  by  means  of  a  broad  cutting  needle  knife,  o, 
even  by  the  canula  scissors,  as  may  seem  best  suited  to  the  state  of  th 
parts.  The  pupil  then  becomes  restored  to  its  normal  site,  and  so  th- 
patient  sees  past  the  opacity  of  the  cornea. 

Corectomia,  or  excision,  is  performed  through  the  cornea,  in 
where  the  central  portion  of  that  tunic  is  opaque.  When  the  pupil  » 
non- adherent,  and  the  lens  and  cajmde  transparent,  a  broad  flat  needl 
with  cutting  edges  as  far  as  the  shoulder,  or  the  point  of  a  cataract  knif<' 
is  passed  into  the  anterior  chamber  at  the  lower  or  outer  side  of  th 
cornea.    If  the  iris  prolapse,  which  is  not  uncommon,  it  is  laid  hold  c 

Fig.  258.  Extensive  op.acity  of  tlie  cornea.    A  portion  left  clear,  suitable  for  a. 
artificial  opening  in  the  iris,  by  corectomia. 
Fig  259.  Tyrrell's  blunt  iris  hook. 
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iih  forceps,  and  a  sufficient  portion  is  drawn  out,  and  clipped  away 
ith  curved  scissors.    Should  no  prolapse  occur,  pressure  on  the  globe 
should  not  be  made,  but  Tyrrell's  blunt  hook  is  introduced ;  and  this, 
ving  been  entangled  over  the  free  margin  of  the  pupil,  is  withdrawn 
;  ou°h  the  opening ;  the  included  portion  of  iris  being  either  excised 
ah  Scissors,  or  allowed  to  rub  off  with  the  friction  of  the  lids,  after 
liavin"  become  strangulated  in  the  w-ound  of  the  cornea.    The  excision 
th^  portion  of  the  iris  which  has  been  drawn  out  is  always  preferable 
leaving  it  to  become  strangulated  in  the  wound,  because,  Isf,  It  may 
,.ip  from  the  corneal  aperture;  and  2d,  The  inflammatory  irritation 
xcited  in  the  partially  strangulated  iris,  may  extend  to  the  interior  of 
he  eye  and  destroy  the  globe.    3d,  The  presence  of  the  smallest  frag- 
•nt  of  iris  in  the  wound  prevents  its  accurate  apposition  and  interrupts 
u.'atrization,  and  therefore  may  produce  a  fistulous  aperture. 

When  the  pupil  is  adherent  either  to  the  capside  of  the  lens,  or  to  the 
rnca,  a  larger  incision  than  in  the  former  case  should  be  made,  near 
he  junction  of  the  cornea  with  the  sclerotic,  and  through  a  clear  portion 
'  the  cornea.    The  aqueous  humour  escapes,  a  small  sharp  hook,  or  the 
inula  forceps,  is  passed  through  the  opening,  and  fixed  in  the  iris,  as 
ear  the  site  of  the  old  pupil  as  possible,  and  a  portion  is  dragged  out 
r  the  opening.    When  a  sufficiency  has  been  protruded,  it  should  be 
xcised  with  the  curved  scissors ;  and  the  pupillary  margin  should,  if 
lossible,  be  included  in  the  excised  part.    This  method  of  operating  is 
so  suitable  in  cases  of  occluded  pupil,  when  the  lens  and  its  capsule 
either  exempt  from  implication,  or  have  been  affected  only  within 
area  of  the  pupil. 

Gorediahjsis,  or  separation  of  the  iris  from  its  ciliary  attachment, 
buld  only  be  preferred  in  cases  where  the  cornea  is  wholly  opaque, 
ccept  a  small  part  at  its  circumference.    Such  cases  are  very  unfavour- 
ble  for  any  operation,  the  eyeball  being  generally  very  seriously  diseased, 
laving  made  an  opening  about  two  lines  in  length  through  the  opaque 
of  the  cornea,  a  fine  sharp  hook  or  fine  tooth  forceps  is  introduced, 
lid  fixed  in  the  iris  close  to  its  ciliary  border,  and  at  a  point  correspond- 
[g  to,  but  nearer  the  sclerotic  than  the  clear  portion  of  the  cornea. 
Then  withdrawn,  the  iris  is  torn  away  from  its  ciliary  attachment  till 
opening  of  sufficient  size  is  obtained  (Fig.  257,  4) ;  and  the  portion  of 
|e  iris  which  is  di-awn  out  of  the  anterior  chamber  should  be  excised, 
is  operation  is  always  a  painful  one  ;  the  site  of  the  pupil  is  the  worst 
Msible,  and  the  risk  of  copious  intraocular  hemorrhage  is  very  great. 
The  operation  of  Iriddesis,  or  ligature  of  the  iris,  was  suggested  by 
.  Critchett,  as  suitable  for  all  cases  where  it  was  desirable  to  displace 
natural  pupil.    By  it  the  pupillary  aperture  becomes  an  elongated 
■    It  is  suited  to  cases  of  central  opacity,  and  of  synechia  anterior 
jich  partially  implicates  the  margin  of  the  pupil ;  and  also  when  the 
>ole  pupil  has  been  drawn  aside,  and  vision  obstructed  by  an  opacity 
Mch  overlies  its  new  site.    By  means  of  this  operation,  the  size  of  the 
Ipil  can  be  regulated  to  a  nicety  ;  and  this  is  a  great  practical  advantage 
Ined  by  its  employment.    In  some  cases,  when  the  pupil  is  not  too 
ply  dragged  upon,  some  degree  of  natural  contraction  and  dilatation 
una.    The  operation  is  performed  through  the  cornea. — A  puncture  ia 
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made  sufficient  to  admit  of  the  introduction  of  a  fine  pair  of  iris  forceps, 
or  of  the  canula  forceps  ;  a  portion  of  the  iris  between  t]ie  pupil  and  the 
ciliary  margin,  but  nearer  the  latter,  in  the  line  in  which  the  displace- 
nient  is  desired  to  be  effected,  is  picked  up  and  drawn  out  through  the 
corneal  wound.  The  portion  so  seized  should  be  about  the  size  of  a 
pin's  head.  A  fine  silk  thread  is  now  tied  round  it,  so  as  to  retain  it 
protruded  until  it  adheres  to  the  cornea,  and  remains  permanently 
attached  there. 

In  operating  for  artificial  pupil,  if  the  eye  is  sound  and  the  operation 
carefully  performed,  no  bleeding  of  any  consequence  ensues,  no  inflam- 
matory mischief  occurs,  and  when  the  cornea  is  healed  all  danger  ig 
past.    Where,  however,  the  iris  is  diseased,  thickened,  spongy,  tearing 
through  like  wet  blotting  paper,  a  considerable  amount  of  bleeding  may 
ensue,  occupying  the  anterior  chamber,  and  leaving  us  in  doubt,  when 
it  has  become  absorbed,  how  the  result  will  tally  with  our  expectations. 
As  to  treatment,  both  eyes  should  be  closed  with  strips  of  plaster,  and 
kept  so  for  three  days.    If  then  there  are  no  traces  of  inflammatory 
access,  the  patient  should  be  kept  in  an  obscured  room,  and  only  by 
degrees  exposed  to  light — a  shade,  or  veil,  and  tinted  spectacles,  marking 
the  progressive  steps  in  the  process  of  recovery,  while  everything  that 
tends  to  strain  the  eyes  should  be  studiously  avoided  for  some  time  to 
come.    Antiphlogistics  are  quite  unnecessary  in  most  cases — good  food 
and  tonics  being  more  generally  requisite.    When,  however,  acute  ophthal- 
mitis sets  in,  as  may  take  place,  then  appropriate  measures  to  check  its 
progress  must  be  adopted.    It  should  be  remembered  that  at  first  the 
new  pupil  is  always  larger  and  more  irregular  than  it  afterwards  becomes, 
and  that  unless  extremely  large  it  is  well  to  keep  it  as  open  as  possible, 
by  the  use  of  atropine  (if  the  iris  responds  to  its  application),  so  long  as 
any  tendency  to  adhesive  contraction  continues. 

Tlie  Ojilitlialmoscope. 

In  describing  the  deep-seated  inflammatory  and  structural  changes, 
which  occupy  the  retina  and  choroid,  any  enumeration  of  symptoms 
which  does  not  include  the  ophthalmoscopic  appearances  must  be  deemed 
imperfect  at  the  present  day.  That  these  may  be  appreciated,  and  the. 
instrument  itself  applied  to  diagnosis,  it  is  quite  essential  that  its  mode 
of  employment  should  be  perfectly  understood,  and  the  natural  aspect  of 
the  interior  of  the  eye  as  displayed  by  means  of  it  thoroughly  known. 
Various  forms  of  the  instrument  have  received  the  sanction  of  the  highest 
authorities  in  ophthalmic  surgery.  All  that  is  essential,  however,  is  a 
slightly  concave  mirror  about  three  inches  in  diameter,  fixed  upon  at 
handle,  and  perforated  in  the  centre  by  an  aperture  through  which  the: 
observer  may  look  into  the  eye  in  the  same  axis  as  that  of  tlie  ligh 
which  illuminates  its  interior.  A  magnifying  lens  is  also  required,  so  as 
to  increase  and  concentrate  the  illumination  of  the  interior  of  the  globe, 
and  at  the  same  time  to  produce  an  accurate  reflex  image  of  the  paiia 
illuminated,  which  shall  correspond  with  the  most  convenient  adaptation; 
of  the  visual  focus  of  the  observer,  the  position  of  the  mirror,  and  the 
site  of  the  light  from  wliich  the  reflection  is  produced.    TJiis  simpl 
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arrangement  constitutes  tlio  opthalmoscope  of  Anagnostalds.  The  ob- 
server must  recollect,  in  employing  tliis  instrument,  that  the  optic  nerve 
and  retina  are  seen  reversed. 

The  patient  should  be  examined  by  gas  or  lamp  light,  either  in  a 
small  room  for  the  purpose,  with  the  walls  blackened  so  that  no  cross 
liaht  shall  distract  the  observer,  or,  though  less  satisfactorily,  in  a  room 
with  the  daylight  excluded  and  a  dark  surface  placed  behind  him.  He 
hould  be  seated  with  the  head  supported,  and  upon  a  level  a  little  below 
hat  of  the  observer.  The  pupil  should  previously  have  been  fully  dilated 
ly  means  of  atropine,  and  the  light  should  be  arranged  so  as  to  be  situ- 
ted  to  one  side,  a  little  behind  and  upon  the  level  of  the  patient's  eye. 

B  surgeon,  seated  in  front,  applies  the  back  of  the  perforated  mirror  to 
.is  own  eye,  and  looks  through  the  aperture  while  the  reflection  is  cast 
pon  the  patient's  eye ;  at  the  same  time,  steadying  his  left  hand  by 
lacing  his  ring  and  little  finger  upon  the  forehead,  he  keeps  the  upper 
d  elevated  by  means  of  the  middle  finger,  and  supports,  inclines, 
d  focuses  the  magnifying  lens  by  means  of  the  fore  finger  and  thumb, 
maintain  this  adjustment,  requires  some  attention  and  care  ;  but  when 
e  art  is  once  acquired  it  will  be  found  easy  of  execution,  and  very 
uch  more  easily  and  quickly  employed  than  any  of  the  more  cumbrous 
echanical  appliances  which  have  been  invented  to  serve  the  same  end. 

first,  nothing  but  a  ruddy  glow  is  seen  reflected  from  the  interior  of 
,6  eye.    When,  however,  the  patient  turns  his  eye  diagonally  across 
e  surgeon,  in  the  direction  of  his  opposite  cheek — with  a  Kttle  careful 
cussing,  effected  either  by  advancing  or  withdi-awing  the  lens,  or  the 
.rgeon's  head  and  the  mirror — the  optic  entrance  situated  to  the  inner 
e  of  the  axis  of  vision  at  once  becomes  obvious,  presenting  a  creamy 
.t  pinkish  lustre  as  compared  with  the  ruddy  glow  by  which  it  is 
rounded — partly  due  to  the  capillary  net-work  of  the  retina  itself, 
ily  to  the  vascular  choroid  lying  behind  it,  which  the  perfect  trans- 
.rency  of  the  healthy  retina  in  no  degree  intercepts.    From  the  centre 
the  optic  entrance  is  observed  the  emergence  of  the  divisions  of  the 
[teria  centralis  retince ;  sweeping  in  two  or  more  distinct  branches 
wards  and  outwards,  and  downwards  and  outwards ;  giving  off  smaller 
gs,  both  peripherally  and  centripetally ;  but  leaving  the  central  axis 
the  eye,  or  macula  lutea,  always  free  of  visible  vessels.  These 
ries  have  their  concomitant  veins  following  nearly  the  same  course, 
t  are  recognisable  from  them,  when  compared  at  their  point  of  emer- 
ce,  by  the  double  outHne  and  paler  tint  presented  by  the  arteries, 
en  firm  pressure  is  made  upon  the  eye,  a  pulsation  is  produced  in 
the  arterial  and  venous  vessels  of  the  retina.    When  the  focus  is 
;htly  altered  the  choroidal  vessels  become  apparent,  ha2y,  and  indis- 
in  young  subjects — especially  when  of  a  dark  complexion — from  the 
mentary  elements  of  this  tunic  modifying  their  outline  ;  the  ruddy 
>ur  derived  from  their  closely-packed  arrangement  is,  however,  quite 
•ly  recognised.    In  elderly  persons,  again,  the  outline  of  the  vessels  is 
e  distinct;  and  the  dusky  colour  of  the  pigment,  occupying  the 
5es  between  them,  makes  their  distribution  and  appearance  more 
ly  studied  than  in  the  young. 

In  a  state  of  health  the  media,  consisting  of  the  cornea,  aqueous 
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humour,  lens,  and  vitreous  body,  are  perfectly  transparent,  and  afford  no 
visible  characters. 


Affections  of  the  Choroid  and  Retina. 
CfJioroiditis,  Retinitis,  Choroido-iritis,  Glaucoma,  Ophthalmitis. 

Although  by  dissection  these  affections  are  capable  of  classificatioii 
as  different  pathological  conditions,  or  at  all  events  as  exhibiting  differenH 
degrees  and  varying  situations  of  the  inflammatory  process,  in  the  deepo 
seated  textures  of  the  eyeball — yet  as  the  symptoms  are  exactly  the  saniu 
in  all,  we  prefer  considering  them  together,  under  the  name  of  Glawoma  ^ 
dividing  this  only  into  the  acute  and  the  chronic.  AVhen  Acute, 
symptoms  of  Glaucoma  are  pain,  excruciatingly  severe,  seated  in  tli 
globe  and  orbit,  and  occupying  the  frontal,  nasal,  and  temporal  regioji 
usually  coming  on  and  becoming  intensified  at  night,  increased  up' 
pressure,  stooping,  and  motion.  The  globe  feels  tense  and  hard  to  ti 
touch,  sometimes  hke  a  stone.  The  pupil,  if  non-adherent  to  the  capsu. 
of  the  lens,  becomes  fixedly  dilated,  the  lens  pushed  forwards,  the  iri 
of  a  slate  colour,  and  the  anterior  chamber  diminished  in  size,  or  oh! 
terated  by  the  iris  coming  in  contact  with  the  cornea.  Vision  is  iij 
paired  from  the  commencement — sometimes  destroyed  Avithin  a  fo 
hours.  Bright  flashes  of  light,  and  black  muscae,  seem  constantly  falli): 
before  the  eye  affected.  The  cornea  loses  its  natural  brillancy,  an 
appears  as  if  its  surface  was  minutely  granular.  There  is  more  or  le. 
of  the  sclerotic  vascular  zone  ;  obscured,  however,  by  conjunctival  co] 
gestion,  and  sometimes  even  by  subconjunctival  serous  effusion.  Tl 
attack  is  usually  sudden,  one  eye  being  first  affected ;  but  not  unfr 
quently  the  other  is  involved  within  a  few  days  after.  Although  tli 
disease  usually  commences  acutely,  in  many  cases  dimness  of  vision,  Hj 
perception  of  a  halo  round  gas  or  the  flame  of  a  candle,  flashes  of  liglj 
and  presbyopia,  precede  the  attack. 

The  Chronic  form  always  commences  with  slight  dimness  of 
flashes  of  light,  and  falling  muscre  ;  and  during  this  stage  there  may 
little  or  no  pain  in  the  eye  or  head.    When  the  pain  sets  in,  more 
less  congestion  of  the  sclerotic  appears ;  the  iris,  too,  generally  becor 
manifestly  affected,  losing  its  fibrous  markings,  assuming  a  dull  sL 
colour,  with  radiating  veins  visible  to  the  naked  eye  ;  the  pupil  is  usua 
more  or  less  irregularly  dilated,  unaffected  by  light,  and  here  and  thcJ 
adherent  to  the  capsule  of  the  lens.    Vision  by  the  time  these  chan|ij 
have  taken  j^lace  is  either  gone,  or  so  much  impaired  that  only  largej 
brilliant  objects  can  be  seen.     Then  the  lens  becomes  opaque,  asi 
swoln  j  of  a  greyish,  greyish-green,  ochrey,  or  orange  tint. '  The  corr  i 
is  dim,  reflecting  a  dull,  wavy,  and  irregular  image,  as  if  steamed  upij 
the  surface ;  sometimes  it  is  opaque  throughout  and  as  if  vesicated  j,' 
is  also  flattened,  and  its  sensibility  diminished.    The  lens  and  iris  tj 
in  close  contact  with  it,  so  that  the  anterior  chamber  is  gone.  1^ 
globe  feels  hard  and  tense ;  the  sclerotic  is  more  or  less  discoloured,* 
a  dusky  hue,  and  streaked  with  large  venous  trunks  emerging  abrupij 
in  the  ciliary  region. 
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These  symptoms  may  either  commence  as  described,  or  the  acute 
:ittack,  after  lasting  for  a  few  days,  may  merge  into  the  chronic ;  or  this 
■nay  pass  off  altogether,  and  then  the  chronic  form  may  be  assumed  at 
some  further  but  usually  not  distant  date. 

In  Acute  cases,  an  opportunity  is  rarely  aiForded  for  ophthalmoscopic 
examination ;  and  the  same  is  of  course  true  in  chronic  cases,  where  the 
leas  has  become  opaque  or  the  media  turbid.     When,  however,  the 
iection  is  not  so  far  advanced,  or  when  from  suitable  treatment  the 
lection  has  been  checked — more  or  less  of  black  floating  specks,  threads, 
masses,  are  observed  in  the  vitreous  humour ;  and  when  these  are 
imerous,  the  retina  is  seen  as  thi-ough  a  haze  or  black  veil    The  tex- 
res  of  the  retina  appear  less  transparent  than  in  the  normal  state ; 
metimes  hazy  and  greyish,  either  in  spots,  or  diffusedly  through  its 
xture.    Extravasated  patches  are  seen  beneath,  in,  and  within  the 
iina.    The  first  are  more  or  less  flattened,  usually  extensive,  and  gene- 
ily  multiple;  those  in  the  retinal  substance  are  usually  small,  round, 
id  distinct ;  those  witJiin  float  like  a  brownish,  reddish,  or  blackish 
lud.    They  may  occur  in  any  part,  but  are  most  serious,  as  affecting 
ognosis,  when  occupying  the  visual  axis.    In  an  eye  affected  by  an 
liammatory  process  in  these  textures,  the  optic  entrance  appears  of  a 
Idish  tint,  occasioned  partly  by  extravasation,  partly  by  imbibition  of 
e  colouriug  matter  of  the  blood ;  there  is  a  varying  degree  of  cupping 
the  optic  nerve,  with  diminution  in  size  of  the  arteries  contained 
itlun  it,  and  lateral  displacement  of  them  proportioned  to  the  depth 
d  definition  of  outline  of  its  margin ;  a  spontaneous  arterial  pulse 
*sts  in  the  arteries  withiu  the  cup,  sometimes  synchronously  affecting 
eir  accompanying  veins,  while  at  the  same  time  the  circulation  is  easily 
terrupted  by  slight  pressure  upon  the  globe.    The  retinal  vessels  are 
nerally  diminished  in  number  and  size.    Such  cases  of  inflammatory 
ection  of  the  deep-seated  textures  of  the  eye,  involving  principally 
e  retina  and  choroid  at  the  outset,  are  now-a-days,  as  we  have  said, 
ually  included  under  the  title  of  Glaucoma — acute  and  chronic — to 
'ch,  since  the  meeting  of  the  Ophthalmological  Congress  in  Brussels 
1857,  so  much  attention  has  been  paid,  in  consequence  of  Grafe's 
vel  proposal  for  its  curative  treatment  by  what  he  calls  Iridectomy. 
e  actual  starting-point  of  this  disease  is  not  as  yet  satisfactorily  ascer- 
ed.    Grafe  attributes  it  to  the  occurrence  of  intra-ocular  pressure, 
e  to  a  choroiditis  or  ii'ido-choroiditis.    By  some  it  has  been  referred 
a  gouty  diathesis  ;  but  sometimes  it  occurs  without  any  other  mani- 
tation  of  such  a  state  of  system,  although  it  certainly  is  met  with 
st  commonly  in  persons  upwards  of  fifty  years  of  age,  who  have 
'ered  previously  from  some  cause  of  general  debiHty. 
Formerly  such  cases  were  treated  actively  when  acute  ;  and  when 
onic,  were  either  regarded  as  hopeless,  or  for  a  time  subjected  to  the 
uence  of  mercurials,  iodine,  arsenic,  and  colchicura,  singly  or  combined, 
hopes  of  removing  the  conditions  which  primarily  excited  the  inflam- 
tory  process.    The  result  of  all  such  treatment  was,  that  within  a 
period  vision  became  completely  destroyed,  and  after  the  subsidence 
I  acute  symptoms,  a  bulging  or  staphylomatous  sclerotic,  or  a  widely 
d  iris  with  a  greyish-green  reflex  from  the  parts  behind  the  pupil, 
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or  a  softened  and  shrunken  globe,  proved  how  vain  all  these  curative 
efforts  had  proved. 

Griife's  operation  of  iridectomy,  proposed  for  the  relief  of  the  intra- 
ocular pressure  to  which  he  attributed  all  tliese  results,  consisted  in 
making  an  opening  into  the  aqueous  cliamber,  througli  the  cornea  wlier<- 
it  merges  into  the  sclerotic,  of  such  size  that  as  the  knife  is  withdrawn 
the  iris  prolapses  along  with  the  escape  of  the  aqueous  humour.  An 
aperture  of  from  one-sixth  to  a  quarter  of  an  inch  in  length  will  amply 
suffice  for  this.    The  prolapsed  iris  having  been  picked  up  by  means  ol 
forceps,  from  a  quarter  to  even  a  third  of  it  is  drawn  out,  and  torn  away 
from  its  ciliary  attachment,  after  marginal  division  by  curved  scissoi-.- 
In  operating,  it  is  usually  best  to  put  the  patient  under  the  influenf . 
of  chloroform,  and  to  have  the  lids  kept  open  by  means  of  the  spring 
speculum.    The  incision  may  either  be  made  on  the  outer  margin  ol 
the  cornea,  when  a  linear  cataract  knife  will  be  found  most  convenient : 
or  a  limited  upper  section  may  be  made,  either  with  an  extraction  knift 
or  with  a  triangular  knife  made  for  the  purpose — bent  at  an  angle  o 
120°  to  the  shank,  so  as  to  elude  the  supra-orbital  prominence.  Tli' 
upper  lid  in  the  latter  operation  acts  as  a  covering  for  the  large  pupillar-, 
aperture,  formed  after  the  removal  of  so  considerable  a  portion  of  th( 
iris.    That  the  operation  has  been  attended  with  a  success  infinite)^ 
greater  than  that  of  the  medicinal  treatment  before  alluded  to,  and  mon 
permanent  than  what  follows  mere  punctures  of  the  cornea  by  which  thi 
aqueous  humour  is  evacuated,  is  a  fact  beyond  dispute.    But  how 
does  so,  or  why  it  should  do  so,  is  as  yet  involved  in  the  deepest  myster}- 
Grafe  attributes  the  good  effects  to  the  permanent  relief  which  it  afford 
to  the  intraocular  pressure  ;  throwing,  as  he  supposes  it  does,  the  aqueou 
and  vitreous  chambers  into  one,  so  as  to  admit  of  the  fluids  effused  ij 
the  deeper  part  of  the  eye  being  removed  by  the  absorbent  powers  o 
the  front  portion.    Such  an  explanation,  however,  seems  very  unsatisff 
tory.    We  suspect  that  the  real  source  of  the  benefit  obtained  by 
operation,  will  be  found  to  be  exactly  in  proportion  to  the  extent  of 
ciliary  attachment  of  the  iris  which  is  removed ;  thus  affording  a 
escape  for  all  fluids  which  would  otherwise  have  collected  between  t 
retina  and  choroid,  or  between  the  latter  tunic  and  the  sclerotic.  Tl 
it  has  some  connection  with  the  ciliary  bodies,  muscle,  or  ligament, 
obvious,  from  the  fact  that  by  means  of  Mr.  Hancock's  operation  fo 
glaucoma — in  which  a  common  extraction  knife  is  made  to  divid 
obliquely  for  about  an  eighth  of  an  inch  the  corneal  margin  of 
sclerotic,  without,  however,  infringing  upon  the  corneal  structur 
a  limited  communication  is  formed  between  the  posterior  aqueo 
chamber  and  the  subretinal  and  subchoroidal  parts,     Mr.  Hancoci 
attributes  the  good  results  which  he  has  found  to  attend  upon  th 
operation,  to  relief  of  the  undue  tension  of  the  ciliary  muscle,  whic 
exists,  according  to  him,  in  the  early  stages  of  this  aflecticm,  and  t 
removal  of  the  constriction  which  the  atrophied  condition  of  the 
muscle  in  the  latter  stages  of  the  disease  is  supposed  to  produce, 
this  as  it  may,  the  operation  of  iridectomy  has,  from  inexperioncc,  < 
ignorance,  or  a  blind  itching  to  practice  a  novelty  in  ophthalm 
surgery,  been  employed  in  cases  of  a  very  different  nature  from  Glai 
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oMiia ;  and  lience  nuicli  injustice  has  been  done  to  a  procedure  which, 
len^  reserved  for  suitable  cases,  and  those  hitherto  intractable,  is 
:loubtedly  of  most  signal  benefit.  It  is,  however,  in  acute  and  sub- 
itc  cases,  where  tlie  attack  is  recent,  Avhere  the  vision  is  impaired  but 
,  it,  destroyed,  where  the  tension  is  great,  where  the  pupillary  discolora- 
ion  is  slight,  where  the  anterior  chamber  still  exists,  and  where  the  in- 
.  rference  with  vision  is  apparently  due  rather  to  a  muddy  condition  of 
lie  media  than  to  serious  retinal  and  choroidal  structural  change,  that 
^)od  results  can  be  expected  to  accrue  in  the  way  of  the  restoration  of 
;ision.  In  other  cases,  again,  manifestly  and  hopelessly  blind,  the  opera- 
ion  becomes  suitable  as  a  speedy  and  certain  means  of  affording  relief 
lom  pain ;  while  in  some  chronic  cases,  even  where  the  cornea  has 
lecome  considerably  opaque,  where  the  perception  of  light  is  dim,  but 
\here  the  patient  has  already  lost  an  eye,  it  may  be  prudent  to  under- 
ake  the  operation  as  the  only  means  we  possess  by  which  we  can  hope 
,1  save  what  vision  yet  remains,  and  possibly  to  obtain  some  small 
.mount  of  improvement. 

These  are  not  the  only  forms  of  pathological  change  met  with  in  the 
t  tina  and  choroid.  But  as  the  other  affections  are  unattended  with 
lainful  or  inflammatory  symptoms,  and  we  become  acquainted  with  them 
ather  in  their  results,  and  from  their  ophthalmoscopic  manifestations, 
re  prefer  classifying  them  under  the  title  of  Amaurosis.  But  before 
laving  the  subject  of  inflammatory  affection  of  the  deeper  seated  textures 
[f  the  eyeball,  of  idiopathic  origin,  it  is  well  to  recollect  that  a  snjopura- 
've  ophthalmitis,  sometimes  attended  by  very  painful  symptoms,  though 
ore  commonly  causing  but  Httle  pain,  may  occur  as  an  accompaniment 
phlebitis,  of  pyjemia,  or  of  puerperal  fever.  In  such  cases,  the  puru- 
!nt  matter  usually  collects  in  connection  with  the  choroid — between  it 
d  the  retina.  Unless  the  whole  globe  becomes  converted  into  an 
scess,  and  is  attended  with  suffering  so  severe  as  to  render  the  patient 
.ore  ahve  to  the  pain  in  the  eye  than  to  its  constitutional  cause,  or  to 
s  accompaniments  in  other  parts  of  the  body,  there  is  no  propriety  in. 
ly  interference  with  its  progress.  Should  any  operation  be  resorted  to, 
is  enough  to  make  a  free  incision  through  the  globe,  for  the  removal 
the  cornea,  lens,  and  iris ;  the  case,  so  far  as  the  functions  of  the  eye 
e  concerned,  being  desperate. 

Amaurosis. 

By  this  term  is  understood  impairment  of  vision,  more  or  less  com- 
pete, due  to  some  change  in  the  retina,  optic  nerve,  or  brain  ;  the 
bdia  remaining  transparent.  The  change  may  be  either  structural  or 
pnctional.  In  the  latter  case,  there  is  good  hope  of  cure  by  suitable 
reatmentj  in  the  former,  even  palliation  is  often  hardly  within  our 
Wer. 

Tlie  causes  are  : — change  in  the  retina,  choroid,  optic  nerve,  or  brain, 
the  inflammatory  process,  acute  or  chronic  ;  compression  of  these  parts 
any  way — as  by  extravasated  blood,  inflammatory  product,  or  forma- 
|>u  of  a  tumour ;  a  congested  state  of  these  parts  induced  by  over 
^ertion  of  the  eye  or  brain,  by  irregularity  of  bowels,  by  habitual  ex- 
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posuro  to  nmch  light  and  heat,  liy  intemperance,  by  gout — by,  in  short 
whatever  tends  to  cause  determination  of  blood  to  the  head.  Sometimes' 
on  the  contrary,  amaurosis  is  caused  by  want  of  the  circulating  fluid  m  thf' 
eye  or  in  the  head  ;  as  in  cases  of  anaemia  from  prolonged  lactation,  ])ro- 
fuse  nterine  discharge,  or  the  like.  "Wounds  of  the  supraorbital  brauche« 
of  the  fifth  nerve  have  often  been  followed  by  the  disease. 

The  symptoms  are  : — impairment  of  vision,  Avhich  may  be  sudden,  or 
gradual  and  increasing;  at  first  there  is  perhaps  mere  obscuration  ofj 
sight,  as  if  every  object  was  seen  through  a  mist,  but  this  soon  gives! 
place  to  thorough  perversion  of  the  function  ;  objects  are  often  seem 
of  erroneous  proportion  and  colour.  In  the  congestive  and  inflammatory- 
forms,  where  the  retina  and  choroid  are  aff'ected,  more  or  less  pain  is 
complained  of.  At  first,  there  maybe  intolerance  of  light;  but  ulti-^g 
mately  a  glare  is  borne  with  impunity,  or  is  rather  desired  than  otherwise. 
Ocular  spectra  are  frequently  seen,  either  constantly  or  from  time  to 
time,  especially  after  exertion  of  the  eye  ;  they  may  be  dark  or  luminoog,4j-' 
massy  or  scintillated,  steady  or  flickering.  Objects  may  appear  doubled 
(Diplopia),  or  only  half,  or  a  small  portion  of  an  object  may  be  visible 
(Hemiopia).  The  pupil  is  sometimes  dilated  (Mydriasis).  The  iris  is 
sluggish,  and  ultimately  motionless  ;  the  eye  has  a  vacant  staring  expres- 
sion ;  and  the  patient  acquires  a  peculiar,  uncertain  gait.  Sometimes 
the  eyeball  has  a  tremulous  or  oscillatory  motion.  In  such  cases  the  third 
nerve  will  probably  be  found  afiected  from  the  same  cause  as  has  pro- 
duced the  amaurotic  symptoms  ;  and  if  the  paralysis  becomes  complete, 
Luscitas,  as  well  as  the  dilated  pupil,  will  be  present.  Often  there  is  no 
fixed  or  decided  pain  in  the  part ;  but  rather  a  sensation  of  tension  and 
uneasiness.  On  the  whole,  the  ordinary  and  characteristic  s^'mptonis 
are,  the  impairment  and  perversion  of  vision,  the  ocular  spectra,  and  the. 
absence  of  any  appearance  of  disease  of  the  globe. 

Having  concluded,  after  careful  examination  of  both  ejes, 
the  dimness  of  vision  is  not  due  to  any  change  in  the  transparency  ofi 
the  media  of  the  globe — that  in  other  words  the  cornea,  the  aqueot 
humour,  and  the  lens,  are  perfectly  healthy — the  pupil  should  be  dilat 
with  atropine,  so  as  to  enable  us  to  decide  whether  the  symptoms 
due  to  changes  in  the  vitreous  humour,  retina,  choroid,  or  optic  entranc 
Should  we  find  structural  alterations  of  these  textures,  then  the  disease 
is  no  longer  merely  amaurosis,  a  disease  of  undefined  site,  but  has  sj 
definite  lesion,  which  accounts  for  the  symptoms,  and  which  experience 
enables  us  to  recognise  as  due  to  changes  which  are  or  are  not  capabW 
of  being  removed,  or  beneficially  affected  by  treatment.    In  this  ■way 
both  diagnosis  and  prognosis  is  materially  assisted  ;  and  if  more  casesMij. 
of  amaurosis  are  not  cured,  at  least  much  unnecessary  treatment  haajj^ 
been  avoided,  since  the  introduction  of  the  ophthalmoscope.    A  bne?iH|^ 
enumeration  of  the  morbid  appearances  observed  in  such  cases  is 
our  space  admits  of.    In  the  vitreotis  humour  particles  like  soot  seeffj^ 
suspended  in  its  substance,  and  float  about,  as  if  loosely  attached,  wittj 
every  movement  of  the  globe.    In  the  reiina,  white  patches  and  yellowisr 
white  spots  are  frequently  observed  ;  the  former  crcscentic  in  outhiie,  an«- 
surrounding  the  optic  entrance,  or  irregular  in  form  ;  sometimes  of  a  dea* 
white  hue  and  devoid  of  vessels  ;  at  other  times,  from  effusion  beneath  it 
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the  retina  presents  a  millfy  tint  with  an  undulating  movement,  the' 
retinal  vessels  coursing  over  the  undulating  surface.  Again,  surrounding 
the  optic  entrance,  sometimes  a  laint  smear  of  a  blackish  hue  gradually 
shades  into  the  healthy  retinal  tissue.  Mingled  with  the  white  patches, 
black  spots,  punctuate,  filiform,  or  aggregated  in  masses,  are  frequently 
seen.  Eupture  of  a  retinal  or  choroidal  vessel  with  extravasation  of  blood 
is  a  very  commonly  observed  phenomenon  ;  and  when  recent  the  blood 
will  possess  its  bright  red  colour.  The  extravasated  patch  may  be  either 
internal  to  the  retina,  or  between  it  and  the  choroid.  The  retinal  texture 
in  the  latter  case  may  be  raised  up,  or  it  may  give  way,  the  blood 
escaping  into  the  vitreous  humour.  Sometimes  a  large  portion  or  even  the 
whole  of  the  retina  is  separated  from  the  choroid  in  this  way,  and  floats 
Hke  a  crumpled  white  sheet  attached  only  by  the  optic  entrance  ;  still, 
however,  presenting  its  vessels  ramifying  over  its  irregular  surface. 
When  extravasations  are  of  old  standing,  their  real  nature  may  easily  be 
misinterpreted.  A  defined  white  patch  of  exposed  sclerotic,  or  a  pig- 
mentary stain  of  a  brownish,  yellowish  streaky,  or  spotted  aspect,  alone 
marks  the  site. 

The  entrance  of  the  optic  nerve  presents  very  different  appearances 
ven  in  a  healthy  state.    When,  however,  we  find  it  of  extremely  small 
■  e,  irregular  in  outHne,  and  of  dark  colour — or  when  it  presents  a 
cooped  out  or  retracted  aspect,  the  edge  of  the  cup  standing  out  in  relief, 
d  the  vessels  turning  over  the  edge  with  a  very  abrupt  curve — there 
he  no  doubt  that  its  condition  is  abnormal,  and  that  probably 
.trophy  of  its  tubular  structure  has  taken  place  to  such  an  extent  that 
ttle  more  than  the  fibrous  tissue  of  the  nerve  remains. 

Should  no  such  obvious  signs  of  disease  be  present,  we  are  compelled 
ext  to  presume  that  the  cause  exists  somewhere  behind  the  eyeball  ; 

the  optic  nerve,  in  the  brain,  or  in  the  parts  around  them.  The 
ttack  may  in  such  cases  have  supervened  upon  some  form  of  fever  with 
ead  symptoms,  or  have  come  on  after  an  injury  of  the  head.  It  may 
ccur  also  as  the  sequel  of  syphilis,  appertaining  to  the  tertiary  period 
f  the  disease.  In  a  scrofulous  habit,  tubercular  meningitis  may  have 
een  its  forerunner.  The  presence  of  other  lesions  of  the  extracranial 
erves,  the  appearance  of  the  patient,  and  the  progress  of  the  case,  may 
hew  a  medullary  or  other  tumour  to  be  the  cause  of  the  annihilation  of 
he  vision  of  one  or  both  eyes.  Again,  there  are  cases  where  no  symp- 
oms  exist  which  point  to  any  cerebral  or  orbital  disturbance,  and  Avhere 
he  source  of  the  malady  must  be  sought  elsewhere  ;  the  impairment  of 
unction  being  probably  due  to  some  reflex  cause.  Debility,  dental  irri- 
ation,  gastro-hepatic  derangement,  uterine  or  prostatic  irritation,  afford 
Uustrations  of  causes  of  this  form  of  the  disease;  The  inordinate  use  of 
bacco  sometimes  produces  a  Hke  result  j  and  some  poisons  specially 
reduce  amaurotic  symptoms. 

As  to  these  there  is  no  uniformity.    In  most  cases,  whatever  the 
ause,  the  symptoms,  once  well  developed,  gradually  advance  to  com- 
>lete  loss  of  sight ;  in  others,  independently  of  treatment,  they  reach  a 
ertain  point  and  then  remain  stationary.    At  other  times,  uninfluenced 
y  treatment  of  any  kind,  they  gradually  wear  away  of  their  own  accord. 
It  must  be  sufficiently  obvious  after  what  has  been  said,  indicating 
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as  it  does  what  a  numhor  of  tangible  and  non-tangible  morbid  conditions 
are  collected  together  under  the  title  of  Amaurosis,  tliat  the  treatment  of 
the  disease  must  not  be  one  of  mere  routine.  The  leeching,  blistering, 
mercurializing,  followed  by  the  use  of  stryclinine  and  tonics,  with  gal- 
vanism, which  used,  before  the  introduction  of  the  ophthalmoscope,  to 
constitute  the  routine  practice  in  such  cases,  should  now-a-days  most 
certainly  not  be  resorted  to,  unless  there  is  an  obvious  indication  of  the 
presence  of  some  recent  inflammatory  cliange  in  the  one  instance,  or  some 
source  of  nervous  debility  in  the  other,  wliich  can  be  influenced  by  those 
remedies.  At  the  same  time,  it  should  not  be  too  hastily  assumed  ia 
our  prognosis,  that  because  there  is  a  limited  intra-retinal  extravasation 
present  there  is  no  advantage  to  be  had  from  antiphlogistic  treatment ; 
for  frequently  the  extravasation  is  due  to  the  presence  of  some  degree 
of  the  inflammatory  process ;  nay,  the  extravasation  may  constitute  an 
exciting  cause  of  this  ;  and  in  such  circumstances,  under  the  use  of 
leeching,  blistering,  and  the  cautious  employment  of  mercurials,  vision 
has  materially  improved,  the  retinal  and  choroidal  congestion  has  dis- 
appeared— the  extravasated  blood  itself  remaining  long,  and  apparently 
only  slightly  interfering  with  the  integrity  of  vision.  When,  however, 
the  central  portion  of  the  retina  is  the  part  affected,  or  when  the  greater 
part  of  the  retina  has  been  stripped  up  by  the  extravasation,  though  we 
may  prevent  further  mischief  by  such  treatment,  we  need  not  anticipate 
anything  like  a  restoration  of  useful  sight. 

If  the  disease  be  apparently  but  a  secondary  symptom,  as  it  were,  of 
some  constitutional  malady — as  jaundice  or  hysteria — that  malady  is 
to  be  thoroughly  eradicated  from  the  system,  if  possible.  If  intestinal,, 
uterine,  or  prostatic  irritation  exist,  or  be  suspected,  it  is  to  be  treated 
by  the  ordinary  means.  In  short,  the  predisposing  and  exciting  causes 
should,  if  possible,  be  ascertained  and  removed. 

Where  the  presence  of  an  intracranial  tumour  may  with  reason  be 
suspected,  no  advantage  can  be  derived  from  any  treatment  directed 
towards  its  eradication  ;  although  where  it  apparently  induces  attacks 
of  a  congestive  kind,  accompanied  with  sudden  deterioration  of  vision, 
benefit  will  certainly  accrue  from  the  application  of  a  few  leeches,  and 
the  administration  of  a  smart  purgative. 

The  possibility  of  the  previous  occurrence  of  syphilitic  infection 
should  never  be  lost  sight  of,  for  in  some  such  cases  wonderful  results 
have  followed  the  employment  of  mercurials  and  iodide  of  potassium, 
with  repeated  blisters. 


Affections  of  the  Crystalline  Lens  and  Capsule. 
Cataract. 

The  term  Cataract  is  applied  to  opacity  of  the  crystalline  lens  or  its 
capsule.  It  is  said  to  be  lenticular,  when  the  disease  is  situated  in  the 
lens  itself  j  capsular  when  the  capsule  only  is  opaque  ;  and  capsulo- 
lenticular,  when  both  the  lens  and  its  capsule  are  afl^cted.  Kecent 
investigation  has  thrown  doubt  upon  the  existence  of  any  such  thing  as 
a  capsular  cataract.    In  cases  of  this  kind,  the  superficial  lenticular  cells 
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and  fibres  appear  to  be  the  seat  of  the  breaking  np  of  the  tissue  and 
fatty  product  which  occasions  the  opacity.    Cataracts  then,  practically 
speaking,  had  much  better  be  described  as  implicating  the  cortical  and 
the  wiicFmr  textures  of  the  lens.    The  former  is  by  far  the  more  common 
form  •  in  fact  the  pure  nuclear  cataract,  without  the  pre-existence  of 
j  disease  of  the  cortical  texture,  is  very  rare.    The  cataractous  change  has, 
jby  microscopic  examination,  been  proved  to  consist  of  breaking  up  of  the 
I  fibrous  texture  of  the  lens,  and  in  the  product  in  connection  with  it  of 
■fatty  matter  and  eai'thy  salts.    The  affection  may  occur  at  any  age,  and 
is  attributable  to  defective  nutrition  from  some  cause  which,  in  most 
cases,  is  inappreciable.    Sometimes,  however,  the  change  is  evidently 
ereditary,  and  due  to  a  gouty  diathesis  ;  and  we  also  meet  with  it 
s  an  accompaniment  of  diabetes  mellitus.     It  may  be  induced  by 
xternal  injury  of  the  part.    Sometimes  it  is  a  congenital  defect.  Most 
•equently  it  occurs  in  advanced  years ;  one  sign,  among  many,  of  the 
rame's  gradual  decay. 

The  prominent  symptom  is  impairment  of  vision.  At  first,  objects 
,re  seen  as  if  obscured  by  a  gauze  or  mist ;  this  obscuration  gradually 
nereases ;  and  ultimately  vision  is  almost,  but  not  entirely,  lost.  In 
he  most  advanced  cases,  the  patient  is  still  able  to  distinguish  light  from 
arkness.  The  iris  is  not  necessarily  impaired  in  its  functions.  Both 
yes  are  seldom  equally  affected  at  once  ;  but  usually  both  are  ultimately 
volved  Sometimes  uneasy  sensations  are  complained  of  in  the  eye 
d  forehead ;  more  frequently  the  part  is  the  seat  of  no  abnormal  sensa- 
ion.  Sight  is  improved  by  a  diminution  of  light ;  it  is  better  at  twi- 
ight  than  at  noon,  in  a  dull  than  in  a  bright  day,  and  also  better  when 
he  patient  is  seated  with  his  back  to  the  light,  than  when  facing  the 
dow ;  for  the  pupil,  then  dilating,  permits  the  rays  of  light  to  pass  to 
e  retina  through  the  margin  of  the  lens,  which  is  perhaps  still  unobscured. 
or  a  like  reason,  the  use  of  atropine  materially  improves  the  sight.  On 
oking  into  the  eye,  an  opacity  is  discernible,  occupying  the  pupil,  and 
ituate  immediately  behind  it.  This  opacity  of  cataract  must,  however, 
e  carefully  distinguished  from  the  pale  yellow  tint  which  the  lens  pos- 
ies normally  in  adult  life,  and  from  the  reflex  lustre  sometimes  met 
th  in  disease  of  the  retina  and  choroid.  In  examining  the  lens,  great 
sistance  is  afforded,  in  the  early  stages  of  cataract,  from  the  use  of  a  con- 
ensing  glass  of  an  inch  focus,  held  in  front  of  the  patient's  eye,  so  as  to 
ncentrate  the  rays  of  light  admitted  from  a  single  window.  Minute 
lots  and  streaks,  which  produce  ever  so  little  interception  of  the  rays, 
iU  thus  be  rendered  apparent.  To  examine  the  whole  extent  of  the 
nticular  structure  thoroughly,  atropine  should  be  appKed,  to  dilate  the 
upil,  so  as  to  afford  every  facility  for  ascertaining  the  extent  and  cha- 
cter  of  the  change.  In  proportion  as  sight  is  impaired,  the  opacity  is 
und  to  have  increased.  When  central  or  nuclear,  it  usually  presents 
uniform  cloudy  appearance  without  striae ;  but  these  will  very  gene- 
lly  be  found  in  the  cortical  substance,  co-existing  with  the  nuclear 
flange.    In  the  congenital  form,  the  affection  is  mostly  confined  to  the 

Jicleiis,  but  tbis  is  by  no  means  the  case  in  adults  or  elderly  subjects. 
Tien  the  disease  commences  in  the  cortical  portion,  it  may  present  a 
ilky  appearance  without  any  regular  striro ;  the  superficial  cells  and 
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adjacent  softoned  fibres  of  the  lens  are  then  the  portions  affected ;  and 
this  form  of  cataract  may,  when  further  advanced,  present  a  sliglitly 
creamy  aspect  frona  actual  fatty  degeneration  of  the  lenticular  tissue 
Examining  the  margins  of  the  cataractous  lens  (and  in  that  portion  of  it 
at  the  lower  part  of  the  pupil  the  change  is  most  easily  observed),  the 
altered  fibres  have  the  appearance  of  radiating  streaks,  those  situated 
anteriorly  presenting  a  convex  curved  aspect,  those  posteriorly  a  concave 
curve.  These  stria?  are,  however,  only  seen  in  the  early  stage  of  the 
affection ;  as  the  breaking  up  of  the  superficial  cells  and  fibres  gives  to 
the  lens,  as  the  cataract  advances  in  its  development,  more  or  less  of 
a  uniform,  grey,  white,  bluish,  or  amber  hue — constituting  the  Radiated 
form  of  Cataract.  As  can  be  easily  understood,  in  these  cases  vision 
will  for  some  time  prove  better  with  a  contracted  than  with  a  dilated 
pupil. 

In  examining  an  eye  affected  with  cataract  by  means  of  the  ophthal- 
moscope, no  advantage  is  gained  by  use  of  the  condensing  lens  ;  the  trans- 
mitted light  at  once  reveals  any  opacity  which  is  decided.  In  commencing 
cataract,  again,  the  bright  glare  from  the  ophthalmoscope  sometimes  serves 
to  obscure  the  slight  opacities  which  as  yet  are  alone  present,  and  certainly 
does  not  render  them  so  apparent  as  does  daylight  concentrated  upon 
the  lens  with  a  magnifying  glass  of  about  one-inch  focus.  By  means, 
however,  of  the  ophthalmoscope  at  this  early  period,  we  are  enabled  to 
determine  the  condition  of  the  fundus  of  the  eye,  and  thus  to  facilitate 
our  prognosis  as  to  the  propriety  of  arterwards  resorting  to  operative 
treatment. 

Cataracts  vary  as  to  density.    Hard  cataract  is  most  frequent  in  the 
old ;  and  is  characterized  by  its  brownish,  amber,  or  absolutely  blac 
tint.    The  lens  is  apparently  shrunk  in  its  dimensions,  and  the  gi-eatest 
amount  of  opacity  is  central.    The  iris  is  free  and  movable  ;  the  appear- 
ance of  a  dark  ring,  from  the  transparency  of  the  media,  surrounding  the- 
cataract,  is  sometimes  remarkably  distinct.     In  such  cases,  vision  is  im- 
proved in  the  twilight,  as  also  after  the  use  of  atropine.    Soft  cataract, 
of  fluid  or  semifluid  consistence,  is  large  and  bulging,  and  complete! 
occupies  the  pupil.    It  is  most  common  in  the  young  and  middle  aged' 
and  is  characterized  by  its  bluish- white  or  milky  colour.    The  iris  ma^ 
even  be  clogged  in  its  movements,  from  the  increased  size  of  the  lens ' 
and  the  impairment  of  vision  is  great.    The  opacity  is  not  always  homo 
geneous  ;  dots  or  streaks  are  occasionally  observed  on  it ;  and  these  ma;^ 
change  their  form  and  site  from  time  to  time,  and  tend  to  gravitat 
downwards.    The  hard  and  soft  cataract  are  not,  however,  differen 
morbid  conditions  ;  for  every  hard  cataract  jDossesses  merely  the  norma; 
density  of  the  lens,  its  fibres  becoming  atrophied  ;  and  superficial  soften: 
ing  always  occurs  in  every  cataract,  if  only  time  be  allowed  for  thi.- 
change  to  take  place.    Sometimes  the  softening  becomes  complete,  thi 
capsule  of  the  lens  containing  a  milky  or  flocculent  fluid    This  is  called 
the  Morgagnian  cataract.    The  appearance  presented  by  this  last  form  & 
closely  resembles  that  of  a  lens  which  has  undergone  cretaceous  chang' 
that  the  only  means  we  possess  of  making  a  distinction  is  by  observing 
whether  there  is  any  gravitation  of  the  flocculent  particles  of  which  i 
seems  to  be  composed — this  occurring  only  in  a  fluid  cataract. 
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Traumatic  Cataract  may  "be  occasioned  by  blows  upon  the  eye,  or 
1)V  wound  of  the  globe,  in  which  the  capsule  of  the  lens  is  torn  or  its 
>tmcturo  injured.  When  it  forms,  the  opacity  is  attended  by  swelling 
,.f  the  lens,  and  gradual  solution  and  absorption  of  its  structures — due 
to  the  eflect  of  the  aqueous  humour  upon  them. 

Spurious  Cataract  is  said  to  exist,  when  organised  fibrinous  product 
i  iccupies  the  pupil.  This  is  distinguished  from  true  cataract  by  being  of 
I  yellow  or  whitish  colour ;  and  by  the  iris  being  adherent  to  the  lens, 
besides  being  puckered,  altered  in  hue,  irregular  in  its  pupillary  margin, 
and  perhaps  bulged  forwards  into  the  anterior  chamber,  from  the  increased 
oration  of  fluid  in  the  posterior  chamber. 

Treatment. — Our  art  has  as  yet  proved  impotent,  in  attempting  to 
stay  the  progress  of  advancing  cataract ;  and,  when  it  has  fairly  formed, 
110  faith  need  be  reposed  in  any  attempts  at  simple  discussion  of  the 
o]iaque  structure.  Amendment  can  only  be  obtained  by  operation.  The 
obstructing  body  may  be  wholly  extracted  from  the  eye;  or  it  may  be 
pushed  out  of  the  axis  of  vision ;  or  it  may  be  broken  up  into  fragments, 
which  are  expected  to  be  afterwards  absorbed ;  or  it  may  be  simj)ly 
drilled;  or  it  may  have  its  capsule  opened,  so  as  to  admit  the  aqueous 
liumour,  and  thus  favour  absorption  of  the  crystalline  substance.  Eefore 
any  operation,  however,  is  undertaken,  certain  preliminaries  require  to 

■  determined.    "VVe  must  first  be  satisfied  that  the  eye  is  in  other 

■  spects  sound;  so  that,  when  the  obstruction  to  the  passage  of  the  rays 
of  hght  is  removed,  there  may  be  a  fair  prospect  of  vision  being  restored. 
There  must  be  no  serious  disease  distroying  the  integrity  of  the  retina, 
choroid,  or  vitreous  humour ;  no  ophthalmia,  or  affection  of  the  eyelids. 
The  iris  should  be  stead}^,  and  healthy  in  colour,  acting  when  light  is 
admitted  to  the  eye  ;  the  pupil  uuadherent ;  the  anterior  chamber  neither 
rliminished  by  bulging  forwards  of  the  lens,  nor  unnaturally  large  in 

msequence  of  recession  of  the  pupillary  margin.  The  lens  should  be 
nxed,  showing  no  oscillation  when  the  globe  is  moved.  The  patient 
must  be  free  from  any  marked  constitutional  ailment,  especially  of  a 
gouty  or  rheumatic  kind.  The  state  of  the  atmosphere  should  be  mild 
and  favourable.  While  there  is  a  tolerably  useful  amount  of  vision 
enjoyed  by  either  eye,  it  is  more  prudent  to  refrain  from  operation  ; 
the  results  of  this  being  found  most  satisfactory  in  cases  where  vision 
is  so  impaired  that  the  patient  cannot  read,  recognise  his  friends,  or  go 
IVom  place  to  place.  One  eye  only  should  be  operated  on  at  a  time. 
Fmally,  by  careful  regimen,  hygiene,  and  medicinal  treatment  if  neces- 

iry,  the  system  is  brought  into  a  favourable  state,  and  rendered  as  little 

^  possible  susceptible  of  the  inflammatory  access. 

In  the  congenital  variety  an  operation  should  be  performed  early; 

iherwise  the  unsteady  rolling  motion  {Nystagmus)  which  the  eyeball  is 

'  prone  to  assume,  will  prove  an  impediment  to  subsequent  interference, 

"d  to  the  successful  result  of  operation. 

Extraction. — In  the  operation  by  extraction,  the  opaque  lens  is 

•moved  from  the  eye  through  an  aperture  in  the  cornea— an  operation, 
"ecessarily  comprehending  a  considerable  extent  of  wound,  and  no  slight 

"lount  of  injury  done  to  the  parts.  If,  however,  inflammatory  mischief 
■'oes  not- supervene,  the  result  is  most  eminently  satisfactory.    Eut  if 
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acute  inflammatory  change  is  set  up,  or  chronic  disorganization  of  the  J 
organ  ensues  ;  if  the  vitreous  humour  escape  in  quantity  during  the 
operation,  or  the  lens  pass  backwards  into  the  vitreous  humour  instead  II 
of  escaping — the  eye  will  in  all  probability  be  lost  irretrievably.  Certain 
favourable  circumstances  lead  to  the  choice  of  extraction.  The  cornea 
should  be  sound,  the  anterior  chamber  of  proper  size,  the  iris  mobile 
and  non-adherent,  the  globe  prominent  and  steady,  the  cataract  hard. 
The  patient  should  be  in  good  health ;  neither  plethoric  nor  weak ;  so 
blind  of  both  eyes  as  to  be  unable  to  guide  himself  in  walking,  without 
the  risk  of  running  against  objects ;  capable  of  self-control,  and  of 
maintaining  the  supine  posture ;  free  from  fatty  disease  of  the  heart, 
diabetes,  cough,  sneezing,  and  asthmatic  ailments. 

The  pupil  should  not  be  dilated,  otherwise  escape  of  the  vitreous 
humour  is  favoured.    Some  ophthalmic  surgeons,  however,  prefer  to  run 
this  hazard,  on  accoimt  of  the  undoubted  facility  which  the  dilated 
condition  of  the  pupil  affords,  for  making  the  section  without  the  risk  I 
of  the  occurrence  of  prolapse  of  the  iris,  and  its  division  by  the  knife,  i 
The  patient,  in  a  recumbent  posture,  is  placed  before  a  steady  light,  I 
but  with  his  head  slightly  inclined  from  it.    The  surgeon,  holding  thei 
knife  in  his  right  hand,  should  be  placed  either  in  front  or  behind,! 
according  to  the  eye  which  is  to  be  operated  on ;  unless,  indeed,  he  bei 
ambidextrous,  when  he  should  always  sit  behind,  and  thus  himselflj 
control  the  upper  lid.    An  assistant  now  opens  one  lid  with  his  forerj 
and  middle  fingers,  taking  care  to  secure  it  by  the  margin,  so  as  to  pre-J 
vent  this  from  becoming  everted ;  the  surgeon  then  opens  the  other  eyeli^ 
and  steadies  the  globe,  by  the  fingers  of  his  left  hand,  applied  opposit 
to  the  point  of  puncture  ;  or  he  secures  the  globe  from  rolling  by  pinching 
up  the  conjunctiva  in  a  pair  of  artery  forceps,  which  he  either  hold 
himself  or  commits  to  the  charge  of  his  assistant,  who  should  remove 
them  just  as  the  section  is  completed.    The  section  may  be  superior  ot 
inferior,  but  the  former  should  always  be  preferred. 

The  best  knife  for  the  purpose  is  the  triangular  one,  known  as  Beer's,1 

or  some  of  its  modifications 


Fig.  260. 


—  — Sichel's   or  Bowman's 

-  pattern  being  most  suitd 
able.  It  should  be  heldj 
tightly  between  the  thumhi 
and  points  of  the  fore  ano 

middle  fingers,  the  ring  and  little  fingers  resting  upon  the  cheek.  Thd 
flat  edge  of  the  point  is  first  made  to  touch  the  cornea  gently,  in  ordei 
to  reassure  the  patient,  and  secure  steadiness  of  the  organ  ;  it  is  theij 
entered  at  about  a  line  from  the  corneal  margin,  and  passed  into  thiJ 
anterior  chamber  in  a  perpendicular  direction,  lest  separation  of  thcj 
corneal  laminae  should  take  place  from  the  knife  getting  between  thenia 
Penetration  having  been  effected,  the  direction  is  changed,  and  madt 
parallel  to  the  surface  of  the  iris ;  the  knife  is  then  carried  steadiljil 
and  without  lateral  deflexion,  across  the  anterior  chamber,  the  poia^ 
emerging  at  a  spot  directly  corresponding  to  that  of  its  entrance ;  an»| 
the  steady  advance  of  the  instrument  is  continued,  until  section  of  thi 
Fig.  260.  Extraction.    The  kuifo  cutting  througli. 
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cornea  is  completo.  In  effecting  this  nicanipulation,  the  phalangeal 
joint  of  the  thumb  should  be  kept  steadily  extended,  as  by  this  means 
all  lateral  motion  which  would  malce  the  section  gape  is  avoided.  All 
pressure  is  now  to  be  removed  from  the  eyeball.  If  the  aqueous  humour 
escape  prematurely,  the  iris  falls  forward,  and  is  consequently  brought 
into  contact  with  the  edge  of  the  knife.  In  this  case  a  stop  is  made ; 
and  gentle  supporting  pressure  must  be  applied  to  the  cornea  yet  uncut, 
without,  however,  withdrawing  the  knife.  This  may  succeed  in  replacing 
the  iris,  and  then  section  is  continued.  If  not,  the  knife  is  withdrawn ; 
the  probe-pointed  knife  is  substituted ;  and  with  this  the  section  is 
completed.  Or,  according  to  the  method  of  Sichel  and  others,  the  opera- 
tion may  be  interrupted,  and  postponed  till  the  humour  is  reproduced ; 
or  the  section  may  be  summarily  completed — the  prolapsed  iris  thus 
removed  not  materially  modifying  the  result. 

The  corneal  section  having  been  satisfactorily  made,  the  eyelids  are 
lermitted  to  close,  the  eye  to  rest,  and  the  pupil  to  dilate.  Then,  the 
ids  having  been  gently  reopened,  the  sharp  curved  needle  is  cautiously 
itroduced  beneath  the  flap,  and  as  gently  as  possible  made  to  divide  the 
lapsule  freely,  from  margin  to  margin  of  the  pupillary  aperture.  The 
ens  then  usually,  of  its  own  accord,  begins  to  turn  out — its  upper 
largiu  forward — and  sweeping  over  the  uveal  structure  of  the  iris, 
ippears  in  the  pupil,  evolves  itself  into  the  anterior  chamber,  and  escapes 
■om  the  corneal  aperture.  Should  this  not  take  place,  laceration  of  the 
ipsule  should  be  repeated  in  the  opposite  direction ;  and  should  the 
[ens  still  obstinately  remain  in  situ,  while  we  are  satisfied  that  the  corneal 
ipening  is  sufficiently  free,  then  the  slightest  possible  pressure  is  to  be 
lade  on  the  lower  eyelid — over  the  anterior  part  of  the  globe,  just  below 
;he  corneal  margin,  while  with  the  fingers  we  steady  the  globe  above — 
10  as  to  dislodge  the  lens — and  nothing  more.  Sometimes,  unfortun- 
ttely,  the  lens,  instead  of  escaping,  passes  backwards  into  the  vitreous 
Lumour.  When  this  occurs,  no  advantage  will  follow  any  attempts  to 
■ecover  and  remove  it.  Also,  if  with  the  lens  a  considerable  quantity 
if  vitreous  humour  escapes,  so  that  the  globe  collapses,  all  hope  of  the 
sstoration  of  function  may  be  at  once  given  up. 

On  escape  of  the  opaque  body,  the  corneal  flap  is  properly  adjusted, 
md  the  eyelids  are  permitted  finally  to  close.    Should  the  iris  have 
•relapsed,  sudden  exposure  to  a  bright  light  will  probably  suffice  for 
reduction,  by  causing  contraction  of  the  tissue  ;  if  not,  gentle  friction 
iver  the  closed  lids  will  reduce  it  within  the  cornea.    If  some  of  the 
(ffcened  cortical  substance  of  the  lens  lodge  in  the  corneal  wound,  this 
mat  be  carefully  cleared  away  with  the  scoop,  so  as  to  remove  what 
ould  otherwise  prove  a  certain  obstruction  to  immediate  union.  A 
irip  or  two  of  court  plaster  may  be  applied  to  the  lids,  so  as  to  secure 
em,  and  thus  prevent  movement ;  or  gentle  support  may  be  afforded, 
id  movement  prevented,  by  covering  the  eye  with  a  pad  of  cotton  wool 
stained  by  a  bandage.    Sometimes,  just  as  the  operation  is  complete, 
flood  escapes  from  the  pupil,  fills  the  anterior  chamber,  and  flows  from 
jetween  the  lids.    This  may  be  due  to  a  wound  of  the  iris ;  more  usually 
IS  caused  by  extravasation  into  the  vitreous  humour,  occasioned  by 
^  giving  way  of  some  of  the  choroidal  vessels ;  and  if  this  latter 
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occurrence  is  tlic  case,  the  eye  may  be  regarded  as  irretrievably  loet. 
AVhen  the  operation  is  concluded,  the  patient  should  be  laid  on  hi« 
back,  with  the  head  elevated  ;  an  opiate  is  given  if  required  ;  ligljt  and 
all  other  stimuli  are  to  be  rigidly  excluded  ;  the  ordinary  regimen,  how- 
ever, is  to  be  continued,  except  in  plethoric  cases — and  these  should  not 
have  been  subjected  to  operation,  till  reduced  to  a  more  normal  state ; 
precautions  are  to  be  taken  against  coughing,  vomiting,  and  sneezing; 
and,  if  need  be,  involuntary  rubbing  of  the  eye  is  to  be  provided  against 
also.  The  patient  should  therefore  be  operated  on  without  chloroform. 
If  possible,  the  eye  should  not  be  uncovered,  and  exposed  to  the  stimulus 
of  light,  for  at  least  three  or  four  days.  The  symptoms  of  inflammatory 
access  must  be  carefully  watcbed — more  particularly  if  characterized  not 
only  by  temporal  and  circumorbital  pain,  but  accompanied  with  swelling 
of  the  upper  lid,  muco-purulent  lachrymation,  a  sensation  of  grit  in  the 
eye,  cbemosis,  a  gaping  corneal  wound,  and  a  hazy  cornea.  They  are 
to  be  treated  when  they  occur,  not  by  bleeding,  purging,  and  abstinence, 
and  obviously  not  by  nauseants  ;  nor  even  by  mercury  in  the  early 
stage,  as  it  is  sure  to  prevent  sucli  a  process  of  gi'owth  as  is  necessary  for 
the  healing  of  the  cornea.  Opiate  fomentation,  and  colchicum,  with 
blistering,  are  suitable  in  gouty  cases  ;  and  quinine,  iron,  ammonia,  and 
even  other  stimulants,  with  a  light  nutritious  diet,  aj)pear  to  act  more 
beneficially  where  the  system  is  irritable  and  feeble;  when  pain  i" 
severe,  morphia  or  hyoscyamus  must  be  given  freely.  In  cases  whic 
progress  satisfactorily,  the  period  of  inflammatory  risk  having  pass 
the  eye  is  gently  and  gradually  accustomed  to  its  wonted  stimulus ;  b 
exercise  of  its  full  function  is  to  be  very  slowly  resumed. 

Linear  Exh-action  is  suited  for  cases  of  soft  or  mixed  cataract.  I 
peculiarities  are — 1^^,  The  incision  is  made  in  the  meridian  of  the  globe 
2d,  The  opening  is  smaller  than  in  the  operation  just  described;  3 
The  lens  is  extracted  piecemeal ;  either  spontaneously  escaping  in  i 
half-fluid  state  when  the  capsule  is  lacerated,  or  when  too  pultaceous  ii 
consistence  for  this,  and  a  hard  nucleus  is  present,  removed  by  means  o 
Grafe's  spoon.  In  this  operation,  the  pupil  should  always  be  dilate^ 
The  knife  employed  for  the  incision  is  Y-shaped,  with  a  double  cuttin 
edge.  The  spoon  is  of  various  sizes,  deep,  short,  on  a  slender  shanik,  s 
as  easily  to  contain  the  nucleus  of  the  lens  within  its  margins,  anv 
tilt  it  out  by  a  gentle  rotatory  movement  while  it  is  supported  againf 
the  interior  of  the  cornea.  By  some,  laceration  of  the  capsule,  ai. 
breaking  up  of  the  lens  into  the  aqueous  humour,  is  made  a  preliminai 
needle-operation,  before  the  linear  incision  is  practised  and  extractio 
effected — thus  attempting  to  secure  the  advantages  of  the  operations 
both  solution  and  extraction. 

Depression,  or  Couching,  implies  downward  displacement  of  a  soli 
cataract,  which,  from  the  soft  condition  of  the  vitreous  humour,  it  is  n 
found  expedient  to  extract.    The  pupil  haviug  been  dilated  by  atropi 
the  position  of  the  patient  is  arranged  as  for  extraction.    The  nee 
used  for  this  purpose  is  the  one  known  as  Scarpa's,  and  curved  at  ; 
point.    It  is  pushed  through  the  sclerotic,  on  the  external  side  of  t 
cornea,  in  the  transverse  axis  of  the  eye,  at  the  distance  of  a  li 
from  the  corneal  margin  ;  this  point  being  selected  in  order  to  avc 
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tlie.  two  divisions  of  the  long  ciliary  artery,  which  vessel  usually  bifur- 
cates at  a  distance  of  two  or  thi'ee  lines  from  the  corneal  margin  ;  also 
avoiding  wound  of  the  retina  and  of  the  ciliary  body.  The  needle, 
having  entered,  is  pushed  steadily  forwards,  between  the  iris  and  the 
lens.  Ey  depressing  the  hand  a  very  little,  its  point  is  brought  into 
contact  with  the  upper  part  of  the  lens,  the  concavity  of  the  instrument 
being  opposed  to  that  body.  By  now  elevating  the  hand,  the  lens  is 
depressed  towards  the  bottom  of  the  eye,  gently  and  steadily ;  and  the 
instrument,  having  been  allowed  to  rest  there  for  a  few  moments — de- 
taining the  displaced  body,  till  the  vitreous  humour  closes  over  it— is 
gently  extricated  and  withdrawn.  The  eye  is  now  closed,  cotton  wool, 
with  a  light  bandage,  is  applied,  and  the  ordinary  precautions  against 
inflammatory  access  are  to  be  adopted,  as  after  extraction. 

Comparative  facility  of  performance  is  in  favour  of  depression.  But 
the  objections  are,  1st,  the  risk  of  injuring  important  parts  by  the  needle 
when  its  point  is  out  of  sight ;  2d,  the  frequent  occurrence  of  chronic 
nflammatory  mischief,  in  consequence  of  the  displaced  body  pressing 
upon  or  irritating  the  retina  and  ciliary  processes,  inducing  disorganiza- 
.gn  of  the  vitreous  humour ;  and,  3c?,  the  possibility  of  the  lens  rising 
ain  into  the  pupil,  and  obstructing  the  transmission  of  light. 

Beclination  is  a  modification  of  depression.    The  instrument  used, 
d  the  manner  of  introducing  it,  are  the  same  as  in  the  operation  for 


Fig.  261. 


1  2 
Pig.  262. 


Fig.  263. 


fpression;  but  the  lens,  instead  of  being  completely  dislocated  and 
shed  downwards,  is  simply  supposed  to  be  turned  backwards  into  the 
ptom  of  the  vitreous  humour,  with  its  anterior  surface  directed  upwards, 
Id  nearly  on  a  level  with  the  lower  edge  of  the  pupil.  Less  injury  is 
|ne  to  the  retina  than  in  depression  ;  but  rising  of  the  lens  into  the 
lis  of  vision  is  at  least  equally  probable.  Accordingly,  depression  and 
phnation  are  now-a-days  rarely  employed  in  Europe,  for  the  reasons 
ready  assigned ;  but  in  India  couching  is  still  extensively  practised  by 
"iiye  oculists— a  lancet  and  a  minute  flat  copper  spatula  or  probe  being 
'  instruments  employed— and  the  alleged  success  which  they  have  in 

Fig.  261.  Depression.— From  Wharton  Jonbs. 
Fig.  262.  Scarpa's  needle.    1,  Front  view.    2,  Side  view. 
Fig.  263.  Reclination. — From  "Wharton  Jones. 
3  A 
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this  operation,  has  been  attributed  to  the  blunt  character  of  the  instru- 
ment witli  wliich  the  displacement  of  the  lens  is  effected. 

The  operation  to  promote  absorption,  or  solution  of  the  lens,  is  prac- 
tised when  the  lens  is  of  fluid  or  soft  consistence,  or  Avhen,  from  the 
symptoms,  we  know  that  the  vitreous  humour  is  soft,  the  iris  adherent 
to  the  capsule,  or  the  case  otherwise  unsuited  for  extraction.  But  by 
means  of  this  operation  any  lens  may  be  gradually  removed,  whether 
hard  or  soft.  The  procedure  is  simple,  safe,  and  easily  performed, 
but  generally  requires  repetition ;  and  the  result  is  tardy  and  may  he 
uncertain.  The  object  is,  to  admit  the  aqueous  humour  to  a  free  and 
general  contact  with  the  substance  of  the  lens — a  circumstance  which 
experience  has  shewn  to  be  conducive  to  its  absorption  or  solution. 
The  operation  is  performed  by  means  of  a  needle  introduced  through 
the  cornea,  close  to  its  sclerotic  margin.  Its  point,  having  reached 
the  pupil,  in  front  of  the  lens,  is  made  to  divide  the  centre  of  the 
capsule  by  a  crucial  scratch,  and  then  by  a  shght  rotating  motion  to 
break  up  the  lenticular  substance.  If  the  lens  be  fluid,  no  division  of 
its  substance  is  necessary ;  it  escapes  at  once  like  a  jet  of  milky  fluid 
into  the  aqueous  humour,  on  its  capsule  being  opened,  while  the  crucial  I 
flaps  of  the  capsule  curl  up  and  retract,  leaving  a  clear  pupil  '\^1len  of 
soft  consistence,  a  few  of  the  fragments  often  find  their  own  way  into  the 
anterior  chamber.  Care  must  be  taken,  however,  not  to  attempt  too 
much  at  one  time,  especially  not  to  dislodge  the  lens  forward  in  a  mass, 
or  in  bulky  fragments  j  otherwise  an  untoward  inflammatory  process 
is  sure  to  occur,  in  the  iris  and  other  parts,  from  pressure  of  the  lens 
upon  them  ;  and  absorption  is  checked  so  long  as  this  continues. 

At  the  first  operation,  the  lens  is  divided  but  slightly.    Many  deem 
it  sufficient  to  cut  up  the  capsule  only ;  and  certainly  it  is  well  not  to 
attempt  any  displacement.    "When  the  operation,  however,  requires  to  be 
repeated,  the  lens  may  be  more  freely  broken  up.    From  a  few  weeks,  to 
two  or  three  months,  should  be  allowed  to  intervene  between  the  opera- 
tions ;  and  after  each,  ordinary  antiphlogistic  precautions  are  to  be 
adopted.     In  congenital  cataracts,  one  such  operation  usually  proves 
sufficient.    When  sickness  and  vomiting  come  on  after  the  escape  of  ^ 
the  contents  of  the  capsule  of  a  fluid  cataract,  paracentesis  of  the  aqueous  i 
humour  should  be  practised,  with  a  larger  section  than  is  usually  re- .» 
quired ;  after  which  the  symptoms  will  abate. 

A  modification  of  this  operation,  called  drilling,  is  suitable  where  the  3 
lens  is  very  hard,  but  where,  for  other  reasons,  solution  is  preferred  to  • 
extraction.    A  needle  is  entered  in  the  same  manner  near  the  corneal 
margin,  and  passed  through  the  centre  of  the  pupil  into  the  substance  of 
the  lens.    Ha-^ang  penetrated  into  this,  to  the  extent  of  about  a  sixteenth : 
of  an  inch,  it  is  rotated  a  few  times,  and  carefuUy  withdrawn.    The  pro-  1 
ceeding  is  repeated  from  time  to  time,  as  in  the  breaking  up ;  on  each 
occasion  that  portion  of  the  lens  close  to  the  former  operation  bemgi 
chosen  as  the  site  of  puncture.    The  object  is  to  admit  the  aqueous 
humour ;  and,  by  its  agency  on  the  lens,  gradual  absorption  of  that  body 
takes  place.    In  any  case,  wliile  absorption  is  going  on,  the  pupil  slioulu. 
be  kept  dilated  with  atropine.    Sometimes,  but  rai-ely,  this  dilatation, 
continues  permanent,  while  vision  is  unimpaired. 
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After  removal  of  the  lens,  in  any  way,  a  convex  glass  requires  to  be 
adapted  to  the  eye ;  in  order  fully  to  restore  vision  by  compensating  for 
the  loss  of  adjusting  power.  Two  pairs  of  glasses  are  usually  required  ; 
one  for  reading  and  working,  the  other  for  out-of-door  use.  This  belongs 
to  the  department  of  the  optician.  Only  let  it  be  the  surgeon's  care 
not  to  permit  the  employment  of  spectacles,  and  resumption  of  the  full 
exercise  of  the  organ,  until  at  least  two  months  have  elapsed  after  the 
operation — and  more  especially  if  that  operation  have  been  by  extraction  ; 
for  not  until  then  will  the  eye  be  safe  from  the  risk  of  inflammatory 
accession. 

Operations  on  the.  Opaque  Capsule. — If  after  removal  of  the  lens,  by 
operation,  the  capsule  become  opaque,  and,  occupying  the  pupil,  obstruct 
vision,  or  filmy  threads  stretch  across  its  centre — these  may  be  got  rid 
of  in  one  of  two  ways.  They  may  be  extracted  through  a  small  aper- 
ture in  the  cornea,  by  the  canula  forceps.  Or  they  may  be  crucially 
divided  by  the  needle,  or  by  means  of  two  needles  ;  and  the  flaps,  or 
thread-like  films,  shrinking  from  the  centre,  then  leave  the  pupil  patent 
and  sulficiently  free  to  admit  of  distinct  vision. 

The  latter  plan,  by  means  of  needles,  is  generally  the  best  suited  for 
selection  ;  but  in  rare  cases,  where  a  portion  of  the  lens'  substance  re- 
mains persistently  in  the  centre  of  the  pupil,  attached  to  shreds  of  cap- 
sule, the  forceps  alone  afibrd  a  possibility  of  efiecting  its  removal 

Dislocation  of  the  Lens. — This  may  occur  as  a  result  of  injury,  the 
lens  either  being  displaced  partially  or  completely.    In  the  former  in- 
stance, rupture  of  some  part  of  the  suspensory  ligament  seems  to  have 
ocsurred ;  in  the  latter,  the  capsule  is  completely  torn,  and  the  lens  may 
then  be  seen  as  an  opaque  object  lying  in  the  anterior  chamber,  or  beneath 
the  conjunctiva,  having  emerged  through  an  aperture  in  the  sclerotic  ; 
or  it  may  even  have  escaped  altogether,  along  with  some  portion  of  the 
vitreous  humour.    Such  displacements,  partial  and  complete,  within  the 
iobe,  have  been  met  with  where  they  were  not  referrible  to  any  external 
ijury.    Violent  sneezing  or  coughing  has  been  supposed  to  have  given 
ise  to  this  result.    In  all  such  circumstances  the  lens  must  be  considered 
a  foreign  body  ;  and  when  nearly  in  situ,  or  in  front  of  the  iris,  or 
ubconjunctivally  situated,  should  be  removed. 

Affections  of  the  Humours  of  the  Eye, 

Bydrophthalmia. — Dropsy  of  the  eye  may  depend  on  excess  of  the 
queous  humour,  of  the  vitreous  humour,  or  of  both. 

We  have  already  seen  this  condition  to  be  the  result  of  inflammatory 
hanges  in  the  sclerotic,  choroid,  iris,  and  ciliary  body.  In  such  cases 
he  form  of  the  globe  may  be  changed — either  regularly,  the  bluish-black 
clerotic  projecting  between  the  recti  tendons — or  partially,  a  cluster  of 
ape-like  prominences  protruding  from  some  part  of  the  sclerotic  margin, 
e  symptoms  are  those  already  narrated  as  characteristic  of  glaucoma, 
cute  and  chronic.  In  the  former,  iridectomy  is  indicated  ;  in  the  latter, 
alUation  alone  is  possible,  by  evacuation  of  the  redundant  fluid — through 
uncture  of  the  cornea  or  of  the  sclerotic,  or  by  incision  of  the  former 
exture.    Sometimes  the  progress  of  the  disease  may  be  delayed,  if  not 
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arrested,  by  counter-irritatiou  and  constitutional  treatment.  Should  the 
affection,  however,  continue  to  progress,  and  caiise  sympathetic  irrita- 
tion in  the  other  eye,  then  extirpation  of  the  globe  should  at  once  be 
practised. 

Synchysis  Oculi. — The  term  Synchysis  denotes  a  deficiency,  andi 
unnatural  fluidity  of  the  vitreous  humour.  When  only  commencing,] 
the  normal  firmness  of  the  eyeball  is  wanting,  and  the  pressure  of  thei 
recti  muscles  gives  the  globe  a  quadrilateral  form,  observed  when  thei 
lids  are  fully  opened.  When  more  advanced,  the  eye  is  slirunk  andi 
flaccid;  the  iris  is  tremulous;  the  pupil  is  motionless,  and  vision  igj 
either  impaired  or  lost.  Not  unfrequently  the  lens  becomes  opaque,i 
the  pupil  may  be  occluded,  and  the  iris  made  tense.  The  disease  isj 
usually  an  advanced  result  of  inflammatory  change  of  the  glaucomatot] 
kind,  and  admits  of  no  treatment,  except  extirpation  of  the  eyeba 
should  pain  or  sympathetic  irritation  occur. 

Wounds  of  the  Eyeball. 

These  may  be  incised,  punctured,  contused,  lacerated,  and  gunshot 
and  are  very  common  causes  of  acute  ophthalmitis.    Accordingly,  th( 
treatment  must  be  carefully  conducted  in  order  to  avert  disastrous  resull 
In  most  cases,  rest  of  the  globe  and  lids — secured  by  a  pad  of  cotton  W( 
or  lint,  soaked  in  a  weak  solution  of  extract  of  beUadonna,  and  retained 
a  bandage — with  restriction  of  diet,  rest  in  the  recumbent  posture, 
exclusion  of  bright  light,  is  all  that  is  required.     K  foreign 
lodge  in  the  interior  of  the  eye,  antiphlogistics  will  avail  but  littl 
so  long  as  the  foreign  body  remains ;  the  globe  will  suppurate,  h 
and  coUapse.     It  is  an  important  indication,  therefore,  as  soon 
possible  to  ascertain  the  presence  and  site  of  a  foreign  body,  and 
effect  its  removal.    But  nearly  the  same  difficulty  is  encountered  as 
the  case  of  foreign  bodies  lodged  in  the  brain.    It  is  difiicult  to  asce: 
either  the  site  or  presence  of  the  foreign  matter ;  and,  even  when  th 
are  plain,  it  is  often  very  difiicult  to  take  it  away,  without  most  serioi 
injury  to  the  organ.    WTien  it  occupies  the  anterior  chamber,  or  can  h 
seen  when  the  pupil  is  dilated  in  the  posterior  chamber,  or  even  lodg( 
in  the  lens,  section  of  the  cornea,  made  in  such  a  position  as  to  enabl 
the  foreign  body  to  be  seized  with  forceps,  is  the  proper  treatment ;  an 
the  incision  may  be  made  either  with  a  linear-extraction  or  an  iris-knift 
Where  a  puncture  in  the  cornea  still  exists,  and  the  aqueous  humoii 
has  escaped,  if  we  dilate  the  pupil,  and  introduce  the  blunt  cornea  spue 
so  as  to  steady  the  foreign  body  against  the  inner  surface  of  th 
cornea,  an  opening  can  be  made  through  which  the  former  can  easily  t 
removed,  without  waiting  for  the  healing  of  the  wound,  and  the  repi^ 
duction  of  the  aqueous  humour.    When  the  foreign  body  is  lodged  ilj 
the  lens,  a  linear  extraction  should  be  jjerformed.    Sometimes  even^ 
foreign  body  may  be  extracted  from  the  vitreous  humour,  when  t 
position  can  be  seen  through  the  dilated  pupil.    For  this  purpose,  a 
opening  in  the  sclerotic  must  be  made,  through  which  the  canula  force] 
are  introduced ;  performing  the  operation  with  the  aid  of  the  ophtha 
moscope.    In  regard  to  prognosis,  it  is  import^int  to  bear  in  mw(^ 
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there  may  be  foreign  mutter  in  the  interior  of  the  eye,  Avithoiit  any 
appai-ent  solution  of  continuity  in  either  the  cornea  or  sclerotic.  For, 
the  elasticity  of  texture  may  at  once  close  the  chasm  in  the  tunic,  and 
conceal  it  from  even  minute  inspection.  In  those  cases  where  any  con- 
siderable portion  of  the  vitreous  humour  Avith  the  lens  is  lost,  there  is 
usually  httle  or  no  inflammatory  disorder  excited.  Eut  if  the  lens  is 
dislocated,  and  retained  ;  if  tlae  iris  is  caught  in  the  wound  ;  if  a  foreign 
(body  has  lodged ;  or  if  the  wound  is  a  puncture,  and  little  of  the  con- 
jtents  of  the  globe  have  escaped — then  the  occurrence  of  more  or  less 
j^iiflammatory  mischief  may  be  anticipated. 

,  Entozoa. — The  Filaria  medinensis  has  been  found  beneath  the  con- 
uiicti\'a;  the  Filaria  ociili  humtmi  in  the  lens.  In  the  latter  texture, 
Iso,  have  been  found  the  Monostoma  lentis  and  the  Distoma  oculi.  The 
Jysticercus  telce  cellulosa  has  more  than  once  occupied  the  anterior 
hamber;  whence  it  may  be  removed  by  section  of  the  cornea.  By 
aeans  of  the  ophthalmoscope,  it  has  also  been  recognised  in  the  vitreous 
umour. 

Tumours. 

I The  eyeball  is  liable  to  be  the  seat  of  three  kinds  of  tumour  ;  two 
lese  malignant — the  medullary,  and  the  melanotic.    The  third  is 
'ulous  in  its  nature.    The  medullary  and  scrofulous  products  are 
,  common  at  an  early  age,  and  seem  usually  to  originate  in  connec- 
with  the  retina ;  gro-\ving  from  the  bottom  of  the  eye,  occupying 
jhamber  of  the  vitreous  humour,  and  rapidly  making  way  forwards, 
of  vision  is  early,  but  not  necessarily  complete ;  the  visual  power 
le  portion  of  the  retina  which  is  unimplicated  in  the  disease  remaining 
fected.    The  tumour  in  its  first  stage  can  be  seen  dimly,  through  the 
1,  of  a  yellowish  or  pinkish  colour,  with  an  almost  metallic  lustre ; 
8  as  yet  there  is  no  external  symptom,  the  pupil  is  natural,  and 
ler  pain  nor  superficial  congestion  is  present.    In  infants  and  young 
Iren  it  is  almost  impossible  to  obtain  any  satisfactory  information 
.  the  ophthalmoscope,  unless  the  little  patient  is  first  chloroformed. 
3n,  however,  this  is  effected,  the  retina  is  seen  to  be  elevated  from 
Eundus,  not  floating,  sometimes  lobulated,  more  vascular  than  in  the 
aal  state,  of  a  yellowish  tint,  and  devoid  of  choroidal  vascularity, 
the  growth  advances,  the  pupil  dilates  and  becomes  fixed,  the  lens 
L  pressure  becomes  opalescent,  and  is  pushed  forwards  into  the 
rior  chamber.    Now  the  sclerotic  and  conjunctiva  become  congested, 
cornea  opaque,  the  eyeball  enlarged ;  intense  orbital  pain  sets  in, 
1  copious  lachyramation ;  the  patient  becomes  feverish,  loses  his 
stite  and  rest,  and  emaciation  commences.    The  sclerotic  begins  to 
it  Ige,  usually  at  its  upper  part,  above  the  corneal  margia ;  an  opening 
U  ras,  the  contents  of  the  globe  escape,  attended  with  more  or  less 
fi  lapse  of  its  tunics,  and  relief  to  the  paiu  and  feverish  excitement 
■yn  Jch  were  present.    In  the  scrofulous  form  the  enlargement  may  now 
;.  f  side ;  the  globe  shrinking,  until  it  becomes  reduced  to  a  mere  button 
bdlwasted  tunics  at  the  bottom  of  the  orbit.    And  in  some  cases  this 
t  '^phic  retrogression  takes  place  even  without  the  globe  giving  way. 
■s\'\the.  medullary  form,  again,  when  the  coats  of  the  eye  have  yielded, 
,1 
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the  tumour  increases  more  quickly  than  before ;  a  vascular  fungous  ma 
protrudes,  and  growing  rapidly  may  attain  a  very  large  size,  before  deal) 
from  hemorrhage,  exhaustion,  or  intracranial  extension,  carries  I! 
patient  off.    In  cases  of  medullary  disease,  a  cure  can  be  acconiplislK 
in  but  one  way — by  extirpation  of  the  eyeball ;  and  that  only  in  tli. 
early  period,  when  the  disease  is  confined  to  the  interior  of  the  glol 
And  it  must  be  recollected,  that  even  after  removal  of  tlie  globe  t- 
which  the  tumour  was  apparently  limited,  the  disease  frequently  retun 
in  the  optic  nerve  ;  eventually  destroying  life.    In  the  advanced  stage,  a 
operative  interference  is  contra-indicated ;  reproduction  then  Is  cei'tain 
and  the  progress  of  the  disease,  instead  of  being  arrested  or  retarded 
likely  to  become  accelerated.    Indeed,  the  cases  are  very  few  in  whii  j 
the  operation  has  proved  thoroughly  successful.    Once  I  had  occasidii 
on  account  of  false  aneurism  at  the  bend  of  the  arm,  to  tie  the  humei 
artery  of  a  gentleman  aged  thirty-three,  who,  at  the  age  of  nine,  ha 
undergone  extirpation  of  the  eyeball  on  account  of  what  was  suppog( 
to  be  a  medullary  tumour;*  and  in  him  there  has  never  been  tl: 
slightest  symptom  of  return  ;  but  in  all  such  cases,  allowance  must  I 
made  for  the  errors  which,  in  the  early  stage  of  the  disease,  are  so  liaLI 
to  be  made  in  diagnosis — mistaking  scrofulous  products  for  medullar 
disease,  and  omitting  microscopic  examination  of  the  organ  after  i' 
removal,  by  which  the  true  character  of  the  diseased  structures  migL 
be  determined. 

The  melanotic  tumour  generally  occurs  after  the  middle  period  of  lifei 
it  slowly  fills  up  the  interior  of  the  eye  j  is  seen  by  the  naked  eye  bulg 
through  the  pupil,  when  dilated,  either  like  the  former  tumour,  wi 
metallic  lustre  derived  from  the  white  retina,  or  dim  and  black,  li 
distinctly  visible  to  the  ophthalmoscope,  with  its  pigmentary  charact 
more  or  less  strongly  marked ;  according  as  the  melanotic  matter 
superficial  and  subretinoid,  or  diffused  through  the  substance  of  the 
When  the  globe  becomes  enlarged  and  its  coats  thinned,  it  is  recogni 
by  the  dark-coloured  external  projections  of  the  sclerotic ;  and  is  nod 
attended  with  pain,  tension,  and  opacity  of  the  lens  and  cornea  Ij 
some  cases,  care  is  required  not  to  mistake  the  disease  for  simple  staphu 
loma  of  the  sclerotic.    The  only  cure  is  extirpation  of  the  eyeball  j  aij 
this  should  be  effected  at  as  early  a  period  as  possible. 

In  considering  the  propriety,  in  any  case  of  abnormal  forniatic^ 
within  the  globe  which  presents  itself  for  examination,  of  resorting 
extirpation,  it  is  not  so  much  the  determination  of  the  essential  natu 
of  the  tumour  which  should  decide  our  practice  (for  in  the  early 
of  the  disease  that  is  often  impossible),  as  whether  the  disease  is  st  j 
within  reach  of  complete  removal ;  that  is  to  say,  is  it  stiU  confinH 
within  the  sclerotic  1  If  the  globe  is  protruded,  but  not  commensurate  j 
enlarged  ;  if  any  of  its  motor  muscles  are  paralysed ;  still  more  if  t. 
globe  is  fixed,  or  its  movements  impeded  in  any  particular  directioii 
and  most  specially,  if  the  fijiger  cannot  press  deeply  round  it  on  accou 
of  some  mass  which  occupies  the  orbit — it  is  obvious  that  the  disease, 
beyond  our  reach,  and  no  operation  should  be  attempted.  Even  in  cas 
where,  with  the  absence  of  every  such  untowai'd  symptom,  removal  >  | 
*  Edinburgh  Medical  and  Surgical  Journal,  vol.  xix.  p.  5]i 
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the  globe  has  been  effected,  and  to  tlio  naked  eye  tlie  optic  nerve  appears 
quite  sound,  the  microscope  often  shews  the  existence  of  cancer  cells  in 
the  connective  tissue  of  the  neurilemma  of  the  nerve. 

Extirpation  of  the  Eijehall. 

This  operation  may  be  required  on  account  of  disease  in  the  globe 
irritating  the  sound  eye ;  tumour  of  the  eyeball ;  tumour  of  the  orbit, 
involving  the  globe  secondarily;  cancerous  ulceration  of  the  eyelids, 
involving  the  globe,  or  implicating  the  eyelids  extensively — as  formerly 
explained. 

If  the  globe  and  contents  of  the  orbit  are  to  be  removed,  the  commis- 
sure of  the  eyelids  having  been  divided,  at  the  outer  angle,  so  as  to 
afford  space,  the  mass  is  laid  hold  of  by  a  volsella  ;  and  by  this  instrument 
it  is  steadied  and  directed  throughout  the  remainder  of  the  procedure. 
By  means  of  cm-ved  scissors  with  probe  points,  the  globe's  muscles,  and 
so  much  of  the  contents  of  the  orbit  as  may  seem  desirable,  are  suc- 
cessively divided ;  last  of  all,  the  optic  nerve  is  cut  across,  and  the 
mass  withdrawn.  If  the  lachrymal  gland  have  escaped  the  general  clear- 
ance, it  may  be  seized  by  the  forceps  and  dipt  away  ;  but  this  is  not  ab- 
solutely necessary. 

If  the  globe  alone  is  to  be  removed,  which  usually  is  all  that  is 
wanted,  we  proceed  as  in  the  operation  for  strabismus  ;  dividing  the 
conjunctiva  over  the  internal  rectus,  and  passing  the  squint-hook  beneath 
the  tendon,  which  is  cut  through.  The  insertion  of  it  may  then  be 
seized  in  the  teeth  of  a  j)air  of  artery  forceps,  and  confided  to  an  assistant 
to  steady  the  globe,  while  the  operator  divides  each  tendon  along  with 
the  superjacent  conjunctiva  in  turn,  till  at  length  the  globe  starts  from 
its  socket.  The  optic  nerve  is  last  of  all  cut  through  by  means  of  a 
pair  of  curved  blunt-pointed  scissors  made  for  the  purpose  ;  and  the 
eyeball  is  thus  excised,  leaving  the  other  contents  of  the  orbit  intact. 
Having  become  satisfied  of  the  entire  removal  of  the  diseased  structure, 
the  cavity  is  sponged  clear  of  blood  ;  dossils  of  dry  lint  or  charpie  are 
placed  so  as  to  fill  the  orbit  and  project  somewhat  beyond  the  margin, 
and  a  retaining  bandage  is  passed  around,  with  sufficient  firmness  to  arrest 

Irterial  bleeding.  After  a  few  days,  the  dressing  is  gradually  undone  and 
emoved ;  suppuration  is  established ;  granulation  succeeds ;  and  the 
;ranulating  wound  is  to  be  treated  in  the  ordinary  way.  Where,  how- 
ver,  the  globe  alone  has  been  removed,  and  the  bleeding  ceases  sponta- 
leously,  or  can  be  arrested  by  a  single  ligature,  the  conjunctiva  may  be 
aid  down,  or  approximated  by  points  of  silk  suture  ;  union  of  it  by  the 
irst' intention  occurs,  and  the  healing  process  is  thus  hastened,  rendering 
he  operation  comparatively  simple  and  devoid  of  risk.  After  cicatriza- 
ion,  an  artificial  eye  may  be  adapted  to  the  socket. 
Congenital  Deficiencies  oj  the  Eyeball — Gomplete  and  Partial. 
I  An  interesting  example  of  Anophthalmos,  or  a  complete  deficiency, 
kcurred  to  me  some  years  ago.  A  girl,  strumous,  and  of  strumous 
parentage,  laboured  under  conjunctivitis,  which  proved 'very  obstinate, 
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and  liad  already  produced  considerable  opacity  of  both  comeae.  The 
mother,  naturally  of  tin  anxious  temperament,  had  her  every  thought 
engrossed  by  the  state  of  this  child — then  an  only  one.  Slie  again  be- 
came pregnant  j  and  still  persevered  in  her  watchful  nursing  unweariedly, 
and,  if  possible,  with  an  increased  solicitude.  The  second  child  wae 
born  at  the  full  time.  It  proved  a  male,  well-formed,  and  seemingly 
perfect  in  every  way.  But,  on  opening  the  eyelids,  not  a  vestige  of  either 
eyeball  could  be  found.  The  lids  were  perfectly  normal  in  >)oth  form 
and  size,  but  gave  no  sign  of  globular  projection  beneath  ;  and  on  open- 
ing them,  red,  fleshy,  mucous-looking  membrane,  flat  and  loose,  was 
found  to  be  the  apparently  sole  occupant  of  the  orbits.  As  the  child 
grew,  the  congenital  deficiency  remained  unaltered. 

The  difiiculty,  however,  in  all  such  cases,  is  to  be  certain,  without 
dissection,  that  no  rudimentary  organs  exist ;  which,  although  arrested  in 
their  growth,  are  only  hidden  by  the  areolar  tissue  of  the  orbit  and  con- 
junctiva by  which  they  are  surrounded.  Still,  as  dissection  has  proved 
that  with  a  well-developed  head,  not  only  may  there  be  anophthalmos, 
but  entire  absence  of  the  optic  nerves  as  well,  there  seems  no  good  reason 
for  refusing  this  example  a  place  in  the  list  of  several  such  cases  which 
have  been  noticed  from  time  to  time.  But  partial  malformation  of  the 
globe,  or  some  of  its  parts,  is  very  much  more  common  than  complete 
absence  of  the  organ. 

The  development  of  the  whole  globe  may  be  small  in  proportion  to 
the  general  bulk.  This  is  called  Microphthalmos.  The  conjimctiva  may 
consist  of  a  smooth  dry  inflection  of  the  cutaneous  surface,  the  superficial 
layer  of  the  cornea  being  similarly  constituted,  and  no  lachrymal  secretion 
moistening  the  surface.  This  is  called  Xerophthalmos.  The  iris  may 
be  absent — a  condition  designated  Irideremia.  The  absence  of  the  coloured 
portion  of  the  eye,  the  ruddy  glow  from  the  fundus,  the  rolling  move- 
ment of  the  globes,  and  the  golden  rim  of  the  lens,  will  usually  attract 
the  attention  of  the  practitioner  at  an  early  period  to  this  state  of 
matters. 

The  development  of  the  iris  may  be  imperfect.  In  coloboma  iridis 
the  coalescence  of  the  two  halves  of  the  iris  remains  incomplete.  The 
pupil  is,  in  such  cases,  of  an  oval  or  elongated  form,  and  extends  towards 
the  lower  margin  of  the  cornea.  This  may  be  more  or  less  marked,  and 
usually  occurs  in  both  eyes. 

The  position  of  the  pupil,  which  normally  is  not  accurately  central, 
but  a  little  to  the  inner  side  of  the  centre,  may  be  quite  eccentric,  near 
the  corneal  margin.  Sometimes  there  is  a  duality  in  the  pupils ;  and 
there  is  then  a  central  as  well  as  an  eccentric  pupil.  When  the  iris  has 
no  pigmentary  dejoosit  in  its  textures,  it  seems  from  the  absence  of  the 
uvea  to  consist  of  a  network  of  interlacing  fibres,  through  which  the 
ruddy  colour  of  the  fundus  can  be  recognised.  Such  cases  occur  in  persons 
who  have  a  similar  deficiency  of  colouring  matter  in  the  hair  and  skin,  con- 
stituting the  condition  of  Alhinism.  Vision  in  such  cases  is  usually  m- 
distinct,  from  the  passage  of  light  not  only  through  the  pupil,  but  tlirough 
the  iris  as  well,  interfering  with  the  refraction.  The  lens  may  be  com- 
pletely wanting  from  congenital  defect.  A  case  of  this  kind  (complete 
Hypcrmetropia)  in  a  medical  student  lately  came  under  my  oliservation. 
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\'isioii  was  so  extremely  feeble,  tbat  I  was  consulted  as  to  tbe  pro- 
j.iiety  of  bis  abandoning  bis  studies.  On  examining  tbe  eyes,  tbe 
anterior  cbambers  were  lai-ge,  tbe  pupils  and  irides  normal.  Wben  tbe 
pupils  were  dilated  witb  atropine,  tbe  fimdus  of  eacb  eye  was  easily 
inspected  by  means  of  tbe  opbtbalmoscope,  witbout  tbe  aid  of  tbe  con- 
densing lens,  and  vision  was  rendered  perfect  by  employing  tbe  deepest 
iLitai-act  glasses.  Tbe  lens  may  bo  partially  displaced.  Mr.  Dixon 
mentions  an  interesting  example  of  tbis  in  four  members  of  tbe  same 
tauiily  (Opbtbalmic  Hospital  Eeports,  vol.  i.,  p.  54),  and  says  be  bas  met 
w  itb  anotber  example  of  it  in  a  boy  (p.  57).  Grafe,  in  tbe  Arcbiv.  fiir 
Opbtbalmologie,  vol  i.,  p.  345,  records  anotber  example. 

Various  abnormalities  in  tbe  development  of  tbe  optic  entrance  and 
retina  bave  been  observed,  more  especially  since  tbe  introduction  of  tbe 
opbtbalmoscope  as  a  means  of  investigating  tbe  condition  of  tbose  parts 
during  bfe. 

Strabismus. 

Squinting  depends  upon  a  want  of  barmony  in  tbe  action  of  the  cor- 
responding miiscles  of  tbe  two  eyeballs,  so  tbat  wben  botb  eyes  are 
directed  towards  tbe  same  object  there  is  a  want  of  parallelism  in  their 
visual  axis.  Tbat  there  is  no  real  loss  of  equilibrium  in  tbe  opposing 
recti  of  tbe  squinting  eye,  is  obvious  from  tbe  fact,  that  when  the  sound 

I  ye  is  closed  the  squinting  one  becomes  straight ;  again  assuming  its 
distorted  direction  when  the  sound  eye  is  opened.  The  want  of  paral- 
lelism is  really  still  present,  but  becomes  transferred  to  the  closed  eye  ; 
as  can  be  seen  by  opening  it  suddenly ;  then  it  will  be  found  distorted 
precisely  as  tbe  squinting  one  had  been,  while  it  immediately  becomes 
straight  wben  the  squinting  is  resumed  by  its  fellow.  Strabismus  may  be 
either  convergent  or  divergent.  In  the  former,  the  axis  of  the  affected  eye 
or  eyes  is  directed  towards  the  nose  ;  in  the  latter,  outwards  towards  the 
temple  ;  the  former  is  tbe  more  common — the  latter,  especially  those  cases 
wliich  admit  of  operative  treatment,  very  rare.  If  the  obhquity  is  con- 
fined to  one  eye  the  squint  is  said  to  be  single  ;  when  both  eyes  are  affected, 
•  Ujvhle — ^in  which  case  tbe  distortion  usually  alternates.  The  squinting 
eye  is  usually  a  weak  -one,  so  far  as  vision  is  concerned  ;  the  deficiency 

imetimes  consisting  in  the  eye  being  myopic,  while  in  other  instances 

I I  is  defective  in  its  power  to  distinguish  minute  objects  {Asthenopia). 
This  weakness  has  been  regarded  by  some  as  tbe  cause,  by  others  as  a 
consequence,  of  the  squint.  If  it  be  the  cause,  then  the  squint  occurs  as 
a  means  of  rectifying  tbe  indistinct  vision  produced  by  the  healthy  and 
weak  eye  acting  consentaneously  ;  the  weak  eye  being  put  out  of  the 
visual  axis.  This  would  account  for  tbose  cases  of  squint  which  occur  as 
a  consequence  of  slight  nebula  of  tbe  cornea,  and  for  those  instances  where 
one  eye  is  long-sighted  and  the  other  short-sighted,  and  where  the  squint- 
ing eye  alternates  as  distant  and  near  objects  are  examined.    But  tbis 

xplanation  will  not  suffice  to  account  for  those  cases  where  the  perform- 
nce  of  the  operation,  required  to  rectify  the  obliquity,  at  once  restores  per- 
:ct  vision  to  the  eye,  which  previously  could  scarcely  recognise  the  pro- 
':nce  of  lines  in  a  printed  page.  Here  the  squint,  or  something  connected 
'  ith  the  displacement  (77yperw^i'?Y)2)2a),  must  be  tbe  cause  of  tlie  impaii-ed 
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vision,  as  mere  disuse  of  the  eye  could  not  tally  with  the  instantaneous 
improvement  in  such  cases,  which  is  found  to  follow  the  operation.  Op 
examining  a  squinting  eye  with  the  ophthalmoscope,  a  contracted,  oval 
dark-coloured  optic  entrance  is  generally  recognised,  which,  being  pro! 
bably  a  congenital  malformation,  may  help  to  account  for  the  occurrence 
of  strabismus  in  dijfferent  members  of  the  same  family.     Other  mon- 

marked  structural  lesions  of  the  choroid  and 
retina  may  however  be  present,  and  >vhen  this 
is  the  case  the  source  of  the  imperfection  oi 
vision  is  all  too  obvious,  and  of  course  cannot 
be  expected  to  be  remedied  by  operation. 

Strabismus  may  be  congenital,  but  usually 
makes  its  appearance  about  the  third  or  fourth 
year.  When  temporary,  it  may  be  traceable 
to  the  cerebral  excitement  present  during  den- 
tition, to  gastric  and  intestinal  irritation,  f 
febrile  excitement,  or  to  general  debility ;  and  by  attention  to  th 
treatment  of  these  affections  the  squint  will  disappear.  Should  it  be 
slight  in  degree  and  variable  in  intensity,  then  by  binding  up  the 
sound  eye,  and  exercising  the  one  which  squints,  advantage  may  be 
obtained.  Where  one  eye  is  short-sighted  (myopic)  or  hypermetropic, 
the  adaptation  of  a  concave  or  convex  glass  to  suit  the  condition  will 
usually  reproduce  parallelism  of  the  optic  axes.  When  no  such  condi- 
tions are  present,  or  when  in  spite  of  their  removal  the  squint  remains ; 
when  there  is  no  opacity  of  the  cornea,  and  no  serious  structural  lesion  of 
the  interior  of  the  globe,  as  seen  by  the  ophthalmoscope ;  when  the  brain, 
nerves,  and  orbit  are  sound ;  when  the  vision  of  the  affected  eye  is  only 
impaired,  not  destroyed — amounting,  perhaps,  only  to  a  mere  perception 
of  light — then  the  operation  for  strabismus  should  be  recommended,  and 
resorted  to  as  early  as  possible,  so  as  to  secure  for  the  patient  the  ad- 
vantage of  binocular  vision,  at  a  period  when  his  education  is  only 
beginning. 

The  oi)eration  for  strabismus  consists  in  the  division  of  the  internal 
rectus  muscle  of  the  eye,  or  eyes,  affected  in  the  coiivergent  form — of  the 
external  rectus  in  the  divergent  form.    This  operation,  though  probably 
resorted  to  in  the  last  century,  was  first  executed  upon  any  definite" 
principle  by  Dieffenbach  in  1839  ;  and  since  that  time  has  been  recog- 
nised as  one  of  the  regular  operations  of  surgery,  requiring  however 
surgical  skill  and  careful  diagnosis  for  its  suitable  and  successful  employ- 
ment.   As  performed  by  Dieffenbach,  the  operation  was  as  follows : — 
A  fold  of  conjunctiva,  midway  between  the  cornea  and  the  semilunarr 
fold,  about  |-lh  of  an  inch  from  the  former,  having  been  seized  and  ele- 
vated, by  means  of  common  dissecting  forceps,  is  divided  by  a  stroke  of 
the  scissors.    By  one  or  two  touches  of  these,  aided  by  the  forceps,  the 
subconjunctival  areolar  tissue  is  cut,  and  the  tendon  exposed — at  that, 
point  where  it  is  inserted  into  the  sclerotic.    It  may  now  either  be 
gathered  up  by  the  forceps,  or  elevated  on  a  blunt  hook  passed  beneath,' 
and  completely  divided.    And  it  is  well  to  make,  at  the  same  time, 

Fig.  264.  Plan  of  the  eye,  showing  the  line  of  incision  in  the  conjunctira,  in  tl 
operation  of  Dieffenbach. 
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clean  dissection  of  the  sclerotic,  for  some  little  distance  on  either  aspect 
of  the  tendon ;  so  as  to  divide  any  hands  of  fibrous  or  areolar  tissue, 
which  might  otherwise  act  retentivcly  on  the  malposition  of  the  eye.  If 
the  "lobe  prove  imsteady  during  the  operation,  it  may  be  expedient  to 
control  its  motions  by  means  of  a  sharp,  short,  double  hook,  or  artery 
forceps,  inserted  into  the  sclerotic  conjunctiva  near  the  corneal  margin, 
on  the  outer  side.    The  operation  over,  and  all  the  instruments  with- 
drawn, the  patient  is  directed  to  look  as  he  formerly  squinted.    If  he 
find  a  difficulty  in  re-etfecting  the  displacement,  the  immediate  result  of 
the  operation  may  be  considered  as  fully  attained.    But,  otherwise,  it  is 
necessary  to  make  a  more  free  division  of  the  textures  implicated ;  in 
all  cases,  however,  taking  care  not  to  occasion  an  unseemly  exophthalmos, 
by  carrying  such  division  to  an  undue  extent.     The  retraction  of  the 
semilunar  fold  which  follows  this  mode  of  operation,  giving  the  eye  an 
appearance  of  undue  prominence,  has  led  to  what  is  called  the  subcon- 
junctival operation.    This  consists  in  making  the  incision  with  scissors 
parallel  to  the  horizontal  axis  of  the  globe,  below  the  level  of  the  rectus 
tendon ;  ha^dng  divided  the  areolar  tissue  beneath  the  conjunctiva,  a 
director,  or  squint  hook,  is  slipped  upwards  beneath  the  tendon,  which 
IS  divided  by  means  of  blunt-pointed  iris  scissors,  or  by  the  curved  blunt- 
pointed  bistoury  which  used  to  be  employed  for  extending  the  corneal 
aperture  in  extraction,  and  in  which  the  cutting  edge  is  on  the  concavity. 
Yarious  angular  and  curved  knives,  however,  have  been  devised  for  this 
part  of  the  operation.    The  difficulty  with  all  of  them  consists  in  effecting 
complete  division  of  the  tendon.    To  secure  this  more  thoroughly,  Grafe 
has  recommended  that  the  incision  should  be  made  along  the  line  of  the 
tendon  ;  i.e.,  on  the  equator  of  the  eye.    The  tendon,  having  been  thus 
exposed,  is  to  be  drawn  out  through  the  wound,  either  with  forceps,  or 
by  drawing  the  conjunctival  margin  of  the  incision  downwards  with  the 
point  of  the  squint  hook  ;  the  point  of  which,  dipped  beneath  the  lower 
margin  of  the  tendon,  is  passed  upwards  till  it  reaches  the  tendon's 
upper  margin,  and  shines  through  the  conjunctiva ;  the  point  is  now 
turned  downwards,  till  it  appears  in  the  wound,  and  the  tendon  thus 
drawn  out  is  then  divided  by  means  of  scissors.    A  point  or  two  of 
fine  silk  suture  may  be  introduced,  if  required  to  approximate  the  edges 
of  the  conjunctival  incision.     Usually,  however,  all  that  is  needed 
is  to  cover  up  the  eye  for  a  day  or  two  ;  and  keep  the  patient  on  a  re- 
stricted diet.    Inflammatory  consequences  seldom  occur.    The  wound 
usually  unites  by  adhesion.    In  the  ordinary  operation,  it  more  frequently 
heals  by  granulation,  and  then  generally  a  fungous  button-like  growth 
forms  ;  which  should  be  removed  by  fine  curved  scissors,  and  prevented 
&om  again  forming  by  the  occasional  instillation  of  a  few  drops  of  a  weak 
solution  of  nitrate  of  silver.    After  a  few  days,  the  functions  of  the  eye 
are  to  be  resumed ;  and  they  should  be  so  arranged  as  to  give  the  organ 
a  habitual  movement  in  the  direction  opposite  to  that  whereto  it  was 
formerly  directed.    Indeed,  this  exercise  or  training  of  the  eye,  subse- 
quently to  the  operation,  is  a  very  essential  part  of  the  treatment  j  and 
should  be  begun  at  an  early  period  after  the  operation. 

Sometimes  it  is  sufficient  to  operate  on  one  eye  only.    At  other  times 
we  are  compelled  to  operate  on  the  other  eye  as  well.    For,  when  both 
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eyes  are  implicated  iu  atiuiuting — though  in  very  unequal  degrees  it 

Avill  be  found  quite  impossible  to  restore  parallelism  in  position  and 
motion,  if  the  myotomy  be  limited  to  that  organ  which  is  most  pro- 
minently affected.  In  most  cases,  however,  it  is  unnecessary  to  operate 
on  the  second  eye,  until  we  see  the  effect  produced  by  what  has  been 
done  to  the  first. 

In  operating  for  strabismus,  except  in  nervous  females,  children,  or 
unusually  sensitive  patients,  it  is  much  better  not  to  give  chloroform ;  as 
it  delays  the  operation,  and  prevents  the  effects  of  the  division  of  the 
tendon  from  being  recognised,  till  the  anesthetic  effect  has  passed  offi 
In  keeping  the  lids  open,  specula  of  different  kinds  may  be  employed  • 
but  the  spring  wire  speculum  is  best  suited  for  the  purpose — not  interfer- 
ing with  the  manipulations  of  the  operator,  as  the  hands  of  an  assistant 
necessarily  do. 

Occasionally  the  cure  is  more  than  complete  ;  squinting  in  the  oppo- 
site direction  being  threatened.  And  were  the  other  rectus  muscle  now 
to  be  divided,  unseemly  projection  of  the  eyeball  could  not  fail  to  be  pro- 
duced. Should  this  result  occur,  it  is  sufficient  in  most  cases  to  excise 
a  portion  of  the  conjunctiva  on  the  site  of  the  divided  muscles  ;  the 
contraction  produced  by  sutures — or  of  the  sore,  in  healing — sufficing  to 
restore  the  normal  position. 


Exophthalmos. — Protrusion  of  the  Eyeball. 

Undue  prominence  of  the  globe  may  be  produced  by  different  causes. 
Inflammatory,  dropsical,  or  bloody  effusion  into  the  areolar  tissue  of  the 
orbit  we  have  seen  may  occasion  it.    Tumours  within  the  orbit  produce 
it ;  and  in  all  such  the  globe  retains  its  normal  bulk,  although  pushed 
forwards  from  behind.    In  some  cases  there  is,  at  the  same  time,  from 
the  position  of  the  tumour,  some  lateral  displacement.    Chronic  inflam- 
matory changes,  and  morbid  growths  within  the  globe,  ultimately  produce 
an  undue  protrusion  of  the  eye ;  but  in  such  cases  the  globe  itself  is 
enlarged.     The  term,  however,  of  exojoMhalmos,  as  employed  at  the 
present  day,  is  generally  intended  to  designate  those  anomalous  cases, 
where,  in  an  anaemic  patient  affected  with  palpitation,  and  more  or  less 
enlargement  of  the  thyroid  gland,  an  unnatural  protrusion  of  both  the 
eyeballs  appears  to  constitute  the  entii'e  disease.    Various  explanations 
have  been  adduced  to  account  for  this  condition  j  as,  for  example,  disten- 
sion of  the  orbital  arteries  and  veins^  or  effusion  of  serum  into  the  areolar 
tissues  of  the  orbit ;  and  these  conditions  have  been  supposed  to  be  due 
to  pressure  of  the  enlarged  thyroid  on  the  deep  veins  of  the  neck,  or  to 
be  occasioned  by  some  cause  interfering  with  the  sympathetic  nerve,  or 
with  the  posterior  roots  of  the  upper  intercostal  nerves,  or  with  the 
Casserian  ganglion.    Vision,  in  such  cases,  may  either  be  normal,  or 
very  defective.    The  treatment  consists  in  the  employment  of  measures 
calculated  to  cure  the  goitre,  and  relieve  the  anaemia  and  palpitation ;  as  j 
iron,  belladoiuia,  and  valerian.    As  the  patient's  general  health  improves,  , 
the  exophthalmos  usually  abates  ;  vision,  however,  when  imi^aired,  is  hut  I 
slowly  restored. 
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Affections  of  the  Nei-ves  of  the  Orhit. 

The  sensibility  and  nutrition  of  the  eyeball,  and  its  appendages,  are 
dependent  upon  the  integrity  of  the  fifth  nerve.  Hence  we  have  orbital 
and  ocular  neuralgia  due  to  some  perversion  of  its  function  ;  and  opacity 
and  ulceration  of  the  cornea  are  produced  by  any  cause  which  completely 
interrupts  its  function. 

"We  have  the  orbit  and  its  contents  also  affected,  so  far  as  movement 
is  concerned,  by  the  normal  or  abnormal  conditions  of  the  portio  dura 
of  the  seventh,  and  more  importantly  by  the  condition  of  the  trunk  of 
the  third,  fourth,  and  sixth  nerves,  or  of  their  centres  of  origin. 

When  the  eyelids  on  one  side  cannot  be  closed,  and  the  lower  lid 
hangs  flaccid,  this  is  due,  if  no  mechanical  obstacle  to  closure  is  present, 
to  paralysis  either  of  the  trunk  of  the  po7'tio  dura,  or  of  its  branch  to 
the  orbicularis  palpebrarum.  If  not  occasioned  by  injury,  its  most 
common  cause  is  exposure  to  cold,  either  acting  directly  or  reflexly 
through  the  medium  of  the  fifth  nerve.  Blistering  of  the  cheek,  temple, 
and  forehead,  with  the  use  of  anti-rheumatic  remedies,  ^vill  usually  be 
found  of  most  service. 

Paralysis  of  the  third  nerve  is  indicated  by  a  dropping  of  the  upper 
eyelid,  permanent  eversion  of  the  globe  (Luscitas),  inability  to  move  the 
eye  upwards  or  downwards,  dilatation  of  the  pupil  with  indistinct  vision, 
and  diplopia  when  looking  straight  forward,  or  to  the  side  opposite  to  that 
to  which  the  affected  eye  is  turned,  with  a  slight  divergence  from  the 
perpendicular — the  image  seen  by  the  affected  eye  being  above  that  seen 
by  the  sound  one. 

Paralysis  of  the  sia^h  nerve  produces  loss  of  power  of  the  external 
rectus ;  the  globe  is  permanently  inverted,  and  while  it  executes  every 
other  movement,  it  cannot  be  everted.    There  is  diplopia  when  looking 
t  objects  towards  the  side  affected. 

Paralysis  of  the  fourth  nerve  is  a  rare  affection.   The  superior  oblique 
uscle  is  then  rendered  powerless,  and  the  patient  complains  of  seeing 
1  perpendicular  straight  lines,  such  as  the  line  of  pavement,  become 
ouble  ;  the  distorted  image  forming  an  acute  angle  with  the  true  one,  and 
e  lines  of  any  geometric  figui'e  containing  right  angles  becoming  double, 
*th  the  second  image  distorted,  so  that  the  lines  lose  their  parallelism. 
When  one  neiTe  after  another  becomes  affected,  the  disease  is  in 
probability  due  to  some  deep-seated  growth — either  intra-cranial  or 
rbital.    When  cerebral  symptoms  are  present  at  the  same  time,  the 
'agnosis  is  simplified.    When  the  globe  protrudes,  the  existence  of  an 
rbital  tumour  connected  with  the  fundus  of  the  orbit  is  rendered  almost 
rtain.    When  the  affection  is  limited  to  one  nerve,  and  comes  on  sud- 
enly  in  an  elderly  patient,  after  some  sudden  effort,  an  apoplectic  affec- 
on  of  the  origin  of  the  nerve  is  indicated.    The  great  majority  of  these 
"  es,  however,  occur  in  syphilitic  or  rheumatic  patients,  and  aifect  only 
ne  nerve  at  a  time.    While,  then,  the  prognosis  in  the  former  cases 
hould  always  be  studiously  guarded,  in  the  latter  (syphilitic  and  rheu- 
atic),  especially  in  the  syphilitic,  if  coming  under  treatment  at  an  early 
enod  after  the  appearance  of  the  original  affection — it  should  always  be 
opeful ;  as  under  the  administration  of  mercurials,  followed  by  the  iodide 
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of  potassium,  and  tlio  employment  of  counter-irritation  externally,  over 
the  temple,  forehead,  and  mastoid  region,  a  complete  restoration  of  the 
functions  of  the  affected  nerve  may  be  anticipated.  When  the  miiscles 
affected  regain  their  contractility  but  slowly.  Faradisation,  or  electro- 
galvanism,  will  be  found  to  afford  beneficial  results. 

Affections  of  the  accommodative  and  refractive  power  of  the  Glohe. 

1 .  Myopia,  or  Short-sightedness. — In  this  the  eye  is  naturally  ad- 
justed for  divergent  rays  ;  its  refractive  power  when  in  a  state  of  repose 
being  too  great,  or  its  antero-posterior  axis  too  long,  and  the  focal 
point  of  its  dioptric  system  falling  in  front  of  the  bacillar  layer  of  the 
retina.  Such  patients,  while  they  can  observe  very  distinctly  the 
smallest  ©bjects  close  to  the  eye,  can  see  nothing,  or  but  indistinctly,  at 
a  distance ;  while  vision  for  distant  objects  is  perfectly  corrected  by 
means  of  concave  glasses.  The  ophthalmoscopic  inspection,  at  some  dis- 
tance from  the  eye,  of  the  fundus  of  the  globe,  without  the  convex  lens, 
displays  the  reverse  image  of  the  retinal  vessels  and  optic  disc.  The 
myopic  patient  should  be  supplied  with  spectacles  with  concave  glasses, 
suited  to  the  degree  of  his  myopia  ;  stronger  for  distant,  weaker  for  near 
objects. 

2.  Presbyopia. — The  adjustment  in  this  affection  for  distant  objects 
is  normal,  while  the  power  of  accommodation  for  near  objects  is  dimi- 
nished. The  patient — who  is  usually  above  forty — therefore  holds 
small  objects  away  from  his  eyes,  and  brings  them  near  a  bright  light  to 
improve  the  distinctness  of  vision.  If  this  change  is  gradually  induced, 
it  must  be  regarded  as  normal ;  accompanying  advancing  years,  and  due 
to  the  increased  firmness  of  the  crystalline  lens.  When  rapidly  induced, 
it  is  frequently  a  premonitory  symptom  of  glaucoma.  In  the  former 
case,  convex  glasses  should  be  supplied  ;  in  the  latter,  the  intra-ocular 
pressure  should  be  relieved,  and  all  use  of  the  eyes  discouraged. 

3.  Hypermetropia,  Hyperopia,  Hyperpreshyopia  —  "  Oversighted- 
ness." — Here  the  refractive  power  of  the  eye  is  too  low,  or  the  optic  axis 
too  short.  The  globe  seems  flatter  and  smaller  than  in  the  normal  state, 
and  the  outer  canthus  seems  too  full  J^either  parallel  nor  divergent 
rays  are  brought  to  a  focus  on  the  retina  ;  the  focal  point  of  the  dioptric 
system  falling  behind  the  bacillar  layer.  The  power  of  accommodation 
is  usually  good,  while  the  refractive  media  are  too  low  in  their  natural 
conformation.  Vision  is  feeble,  and  the  eye  easily  fatigued.  By  the 
ophthalmosope  we  see,  without  the  convex  lens,  an  erect  image  of  the 
fundus  of  the  eye,  in  which  the  optic  disc  and  retinal  vessels  seem 
to  move  in  the  same  direction  as  the  head  of  the  observer.  In  such 
cases,  convex  glasses  are  required  ;  one  set  for  reading  and  inspeetmg 
near  objects  ;  the  other  weaker,  for  distant  objects.  In  selecting  these, 
we  should  first  paralyse  the  accommodative  power  by  means  of  atropme. 


CHAPTEE  XXXIV. 


AFrECTIONS    OF   THE  N"OSE. 

"ifounds  of  the  nose,  dividing  the  ala,  and  penetrating  into  the  nasal 
Mvity,  however  produced — whether  by  accident  or  in  the  performance  of 
peratious,  or  as  a  punishment,  according  to  the  custom  of  some  half- 
ivihsed  nations— heal  perfectly  ;  and,  if  the  edges  of  the  wound  have 
en  brought  into  accurate  apposition  by  means  of  sutures,  with  but  little 

I  any  scar.  Should  such  wounds  have  been  permitted  to  cicatrize  with- 
it  apposition,  so  that  a  sht  remains,  the  margins  of  the  cleft  should  be 
iiioyed  with  the  bistoury,  and  sutures  introduced  to  bring  the  edges 

!i  contact.  When  the  nose  has  been  detached  from  surrounding  parts 
\cept  by  a  narrow  neck  of  sound  texture,  it  usually  retains  its  vitahty, 
md  will  adhere  if  suitably  treated.  It  is  scarcely  necessary  to  refute 
he  fabulous  accounts  which  once  obtained  credit,  of  noses  bitten  off  or 
)tberwise  completely  severed,  being  capable  of  uniting  if  placed  in  care- 
iil  contact  Avith  the  bleeding  surface  from  which  they  had  been  removed. 

Fracture  of  the  Nasal  Bones. 

Eracture  of  the  nasal  bones  is  always  the  result  of  external  violence, 
lirectly  applied.  The  injury  may  be  either  simple  or  comminuted ;  and 
he  latter  form  is  of  frequent  occurrence.  It  may  also  be  either  simple 
T  compound ;  and  the  latter  form  may  be  constituted  by  wound  of  the 

II  tegument,  or  by  laceration  of  the  mucous  membrane,  or  by  a  combi- 
i  ition  of  both  conditions.    There  may  be  no  deformity  present,  the 

nes  resuming  spontaneously  their  normal  position.  When,  however, 
lisplacement  remains,  then  deformity  is  the  prominent  feature  of  the 
iijury.    When  comminution  exists,  the  slightest  manipulation  suffices 

detect  crepitus  ;  but  this  is  frequently  simulated  and  accompanied  by 
he  emphysematous  crepitation  of  the  areolar  tissue  of  the  cheeks  and 
yelids,  which  is  usually  produced  by  the  efforts  of  the  patient  to  blow 
IS  nose,  when  the  blood  comes  trickling  down  the  nostril  from  the 

derated  mucous  membrane.    There  is  always  more  or  less  swelling  and 

-coloration,  wliich  may  obscure  the  displacement  of  the  bones.  When 

13  is  the  case,  careful  manipulation  should  be  employed  to  determine 

10  existence  of  the  fracture. 

Pteplacement  is  easily  effected,  by  passing  the  closed  blades  of  a  pair 
^  small  dressing  forceps,  or  the  ordinary  polypus-forceps,  or  a  director, 

"lale  catlieter,  or  such  like  instrument,  into  the  upper  part  of  the 
'  'stril,  80  that  the  broken  bones  may  be  forcibly  elevated  to  their  normal 

■  el,  at  the  same  time  modelling  the  fragments  into  their  proper  place 
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by  the  fingers  of  tlie  other  liand  applied  externally.  Sometimes,  in- 
deed,  it  may  be  in  our  power  to  improve  on  the  original  elevation,  and 
to  impart  to  the  organ  a  more  pleasing  contour  than  it  originally  pos- 
sessed. This  replacement  should  of  course  be  effected  as  soon  after  the 
accident  as  possible  ;  but  where  the  case  has  been  neglected  or  mistaken, 
readjustment  after  breaking  up  the  deformed  union  may  be  effected, 
under  chloroform,  even  months  after  the  infliction  of  the  injury.  If  any 
small  fragments  be  completely  detached  and  exposed,  they  should  be  at 
once  removed.  No  retentive  apparatus  is  necessary  ;  for  redisplacement 
is  not  likely  to  occur,  unless  under  reapplication  of  external  violence. 
But  if  bleeding  prove  troublesome  from  the  membrane,  it  may  be  neces- 
sary to  plug  the  anterior  nares  with  lint.  If  there  be  wound  of  the  soft 
parts,  it  is  treated  according  to  ordinary  principles.  And,  in  all  cases, 
the  requisite  precautions  are  put  in  force  against  the  accession  of  the 
inflammatory  process,  and  the  risk  of  erysipelas. 


Lipoma  of  the  Nose. 

By  this  tenn  is  understood  a  hypertrophied  condition  of  the  integu- 
ment and  subcutaneous  tissue  of  the  apex  and  alae ;  usually  occurring  in 
males  of  advanced  years,  who  have  lived  freely.    The  skin  is  thickened 


Fig. 


and  opened  out  in  texture  ;  the  sebaceous  follicles,  in  some  cases,  being 
very  much  enlarged.  The  growth  sometimes  attains  to  a  great  magni- 
tude ;  and  the  large  pendulous  masses  present  a  reddish-blue,  or  purple 
colour,  with  large  tortuous  veins  ramifying  over  the  surface.  When  tlie 
enlargement  is  partial  and  of  no  great  bulk,  or  only  commencing, 

Fig.  265.  Lipoma  of  the  nose. 
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operative  interference  is  required.    It  is  sufficient  to  attend  to  regimen, 
and  to  the  state  of  the  general  system,  so  as  to  jDrevent,  if  possible, 
further  growth  ;  and  direct  treatment,  in  the  form  of  astringent  and 
jimulating  lotions  or  ointments,  may  be  applied  to  the  organ  itself,  with 
view  towards  restoring  it  to  a  normal  state.    But  when  the  growth 
ttauis  to  the  magnitude  of  a  pear  or  egg,  and  several  such  masses  hang 
n  pendulous  clusters  over  the  mouth  and  chin,  they  prove  so  serious  an 
nconvenience,  obstructing  vision,  and  interfering  with  eating,  drinking, 
peaking,  and  breathing,  as  to  require  surgical  interference.    In  such  cir- 
umstances,  the  redundant  growth  should  be  carefully  pared  away.  A 
Inger  having  been  placed  in  the  nostril,  so  as  to  distend  the  part,  and 
acihtate  dissection — wliile  the  risk  of  cutting  through  the  cartilage  is 
voided — the  knife  and  catch-forceps,  if  need  be,  are  carefully  used,  so  as 
■o  remove  the  whole  of  the  morbidly  altered  structures.    The  bleeding  is 
ostly  venous,  and  though  considerable,  is  easily  checked  by  cold  or  pres- 
are.    Sometimes  the  parts  are  so  dense  as  to  jDreclude  the  use  of  liga- 
[ue  to  the  arterial  points  ;  in  which  case,  if  pressure  fail,  the  needle  and 
ivisted  thread  may  be  emjDloyed.  Cicatrization  is  usually  rapid ;  and,  when 
jmpleted,  satisfactory.    Apparent  reproduction  may,  however,  take  place, 
y  the  surrounding  integument,  formerly  unaffected,  becoming  similarly 
seased ;  the  cicatrix  itself  usually  remains  firm  and  depressed. 

Morbid  ExjKinsion  of  the  Nose. — Sometimes  the  extremity  of  the 
*gan  becomes  developed  altogether  out  of  proportion  to  the  rest  of  the 
atures,  and  thus  constitutes  a  deformity  of  a  more  or  less  rounded  form, 
which  all  the  tissues,  and  not  merely  the  skin,  appear  to  have  become 
orbidly  developed.  In  such  cases  the  removal  of  a  wedge-shaped  por- 
on  of  the  extremity  of  the  nose,  including  the  growth,  has  recently 
:en  practised  by  Mr.  Syme  with  satisfactory  results,  more  particularly 
regards  the  improved  personal  appearance  of  the  patient.  After  the 
dge-shaped  portion  has  been  taken  away,  silver  wire  sutures  are  intro- 
ced,  and  the  part  heals  readily  by  the  first  intention.* 

Polypus  of  the  Nose. 

Nasal  polypi  are  of  various  kinds  ;  simple-mucous,  and  cysto-mucous  ; 
brous  j  and  meduUary.    The  first  are,  fortunately,  of  most  frequent 
jcurrence  j  and  usually  are  found  to  be  developed  from  the  investing 
pmbrane  of  the  superior  turbinated  bones. 
The  symptoms  of  the  common  mucous  polypus  are  sufficiently  charac- 
istic.    The  patient  feels  that  something  unusual,  and  apparently  fleshy, 
joccupying  the  nostril ;  calls  to  blow  the  nose  are  unusually  fi.-equent, 
''.  can  be  but  imperfectly  obeyed — passage  of  air  through  that  nostril 
ag  found  to  be  much  obstructed  ;  there  is  a  preternatural  amount  of 
pcous  discharge  from  the  part ;  on  attempting  to  blow  the  nose,  a  great 
n;ion  of  the  mucous  secretion  is  thrown  into  the  pharynx  ;  there  is  a 
stant  feeling  as  if  there  existed  "  a  cold  in  the  head very  frequently, 
tre  is  lachrymation,  the  extremity  of  the  nasal  duct  being  compressed 
I  the  growtli,  or  tlie  lining  membrane  of  the  duct  being  sympathiziugly 
plved  in  congestion ;  and  these  uncomfortable  circumstances  are  all 
■*  Syme's  Observations  in  Clinical  Surgery,  p.  203. 
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aggravated  in  clamp  and  variable  weather.  On  looking  into  the  nostril  t) 
anterior  portions  are  seen  ;  and,  when  the  speculum  is  used — or  rliin. 
scopy  practised  from  behind,  by  means  of  the  laryngoscope  apparatus- 
very  distinct  exploration  of  their  bulk  and  form  may  in  most  instances  }, 
effected.  When  the  mass  has  attained  to  some  considerable  size,  it  m-i 
render  itself  apparent,  by  projecting  externally.  When  it  is  developi- 
posteriorly,  deafness  is  frequently  noticed,  occasioned  by  pressure 
the  Eustachian  tube  ;  and  giddiness  may  also  exist,  Avliich  .some  lia\ 
attributed  to  compression  of  the  jugular.  The  sense  of  smell  is  necessaril 
much  impaired  ;  and  so  in  many  cases  is  that  of  taste.  Speech  is  indi  - 
tinct,  and  snuffling.    In  sleep  the  patient  snores.    When  both  nostril 


Fig.  266. 


are  affected,  the  patient  is  unable  to  keep  the  mouth  closed,  else  respira 
tion  would  be  stopped.  The  tongue  accordingly  becomes  dry  and  alterei 
in  its  appearance,  and  more  or  less  gastric  iiTitabiKty  may  result.  Bu 
as  all  these  changes  occur  gradually,  their  presence  may  be  imobservd 
and  little  or  no  discomfort  complained  of.  After  a  time,  the  featiu^. 
may  undergo  a  change ;  the  nasal  bones  becoming  gradually  expauded 
giving  a  very  unpleasant  breadth  to  this  part,  and  establishing  the  condi 
tion  which  is  ordinarily  termed  "Frog's  Face."     Then  certainly,  an' 

Fig.  266.  Frog-face  ;  the  polypi  causing  much  defoniiity  by  expansion  of  tlie  bonef 
and  change  of  relative  position  in  the  soft  parts. 
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often  also  at  an  early  period  of  the  case— pain  is  complained  of  in  the 
head,  especially  in  the  forehead. 

In  the  minor  cases,  it  is  essential  that  diagnosis  he  accurate.  Symp- 
toms are  not  trusted  to  alone.    The  speculum  or  finger  must  he  employed, 
so  as  to  explore  the  nasal  cavity  ;  enahling  us  to  ascertain  whether  the 
obstruction  depends  on  nascent  polypus  or  not.    For  the  disease  is  apt 
0  be  simulated.    There  may  he  merely  a  general  congestion  of  the  lining 
emhrane.    Or  there  may  he  a  bulging  of  the  septum  to  one  side,  with 
,r  without  congestion  of  the  membrane  on  the  convexity  of  the  bulge, 
here  may  be  abscess  forming  between  the  septum  and  its  investing 
emhrane.    Or  there  may  be  a  hypertrophied  condition  of  the  spongy 
one.    Any  of  these  circumstances  may  produce  more  or  less  occlusion 
f  the  nostril,  increase  of  secretion,  snuffling  of  speech,  and  to  some 
ixtent  the  symptoms  of  polypus.    By  use  of  the  speculum,  or  the  intro- 
.uction  of  the  finger  well-oiled,  if  the  opening  of  the  nostrils  will  admit 
the  true  condition  of  parts  may  easily  be  determined. 
If  there  is  no  polypus,  no  operative  interference  is  required.  For 
ongestion,  abstraction  of  blood  and  astringent  lotions  are  sufficient,  with 
inic  treatment  constitutionally.    Abscess  of  the  septum  may  be  pre- 
ented  by  leeching ;  when  matter  forms  it  requires  evacuation.  Displace- 
ent  of  the  septum,  and  enlargement  of  bone,  call  for  no  interference. 
Eemoval  of  the  common  polypus  is  effected  by  steady  and  continuous 
ling  in  one  direction,  by  means  of  ^all-bladed  but  strong,  well- 
iated,  and  toothed,  slightly  curved  forceps ;  and  in  using  them,  care 
ould  be  taken  to  apply  the  forcej^s  as  closely  as  possible  to  the  neck  of 
.e  tumour,  so  as  to  insure  removal  of  the  entire  mass  j  while  gentleness 
used,  so  as  to  avoid,  as  far  as  possible,  any  unnecessary  tearing  of  the 
■binated  bones.    The  size  of  the  polypus  can  be  approximately  esti- 
ated,  by  the  degree  of  interruption  to  forcible  expiration  through  the 
stril.    When  this  is  complete,  the  presence  of  a  polypus  occuj)ying 
.e  posterior  nares  may  be  certainly  diagnosed  :  and  our  efforts  at  reliev- 
g  the  patient  should  not  stop  at  removing  what  can  be  seen  of  the 
lypus — ^in  fact,  we  must  persevere  until  he  can  blow  freely  through 
e  nostril.    In  removing  the  polypi,  when  situated  posteriorly,  the 
eatest  assistance  may  be  obtained  by  passing  two  fingers  of  the  left 
.nd  behind  the  soft  palate  upwards,  to  the  opening  of  the  posterior 
es,  so  as  to  secure  accurate  seizure  of  the  growth  by  the  blades  of  the 
ps  before  proceeding  to  twist  it  away.    In  other  cases,  when  the 
lypous  mass  is  large,  and  can  be  seen  in  the  fauces  projecting  the  soft 
[late  before  it,  removal  of  the  mass  will  be  expedited  by  seizing  it  by 
■ns  of  a  volsella,  so  as  to  strain  upon  the  growth  when  the  neck  is 
d  away.    As  the  mucous  polypi  are  generally  numerous,  the  smaller 
[es  may  elude  detection  when  the  larger  are  removed,  and  being  left 
nd,  may  then  develope  themselves  quickly  in  the  absence  of  the 
sure  which  formerly  interfered  with  their  growth.    Hence  an  apparent 
'reduction  of  the  disease  may  occur,  and  require  at  the  end  of  months, 
a  year,  a  repetition  of  the  operation.   Of  this  the  patient  may  be  Avarned, ' 
prevent  disappointment.    After  clearance  of  the  nostril  has  been 
cted,  the  cavity  may  be  plugged  with  lint ;  to  arrest  bleeding,  and 
vent  the  access  of  cold  air  to  the  raw  surface. 
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Subsequently,  the  use  of  an  astringent  is  sometimes  advisable  such 

as  a  solution  of  zinc,  nitrate  of  silver,  alum,  matico — Avith  a  view  to 
restore  the  mucous  membrane  to  a  sound  state.  The  following  inj(iction 
is  often  found  very  suitable  : — Sulphate  of  Zinc  half  a  drachm,  Tincture 
of  Galls  one  drachm,  Water  eight  ounces ;  or  the  powder  of  matico,  or 
alum  mixed  with  sugar  in  fine  powder,  may  be  employed  in  the  form  ol 
snuff. 

The  dense  fibrous  polypus  always  originates  from  the  pobtcrior  pait 
of  the  nasal  cavity,  and  is  developed  from  tlie  periosteum  clothing  tin- 
basilar  process  of  the  occipital,  or  the  body  of  the  sphenoid,  or  the  base 
of  the  septum.  It  projects  backwards,  is  of  a  somewhat  pyriform  shape-, 
and  can  be  felt  from  the  fauces.  It  occurs  most  commonly  in  adoles- 
cents ;  and  at  an  early  period  in  its  growth  is  characterised  by  the  occur- 
rence of  repeated  hemorrhage,  which  blanches  the  patient,  and  impera- 
tively requires  that  something  should  be  done  to  remove  the  disease. 
For  removal  of  such  a  tumour,  the  ligature,  consisting  of  cord,  wire,  or 
catgut,  used  to  be  employed,  Now-a-days  such  growths  are  removed  by 
means  of  powerful  volsella  forceps,  provided  with  teeth,  by  which  the 
mass  is  seized  and  steadied  and  pulled ;  then  the  neck  is  detached,  fiom 
or  along  with  the  periosteum,  by  torsion  with  strong  polypus  forceps 
introduced  through  the  nares,  or  by  means  of  a  blunt-edged  instrument 
resembling  a  narrow  chisel — tearing  the  root  from  the  bony  surface  from 
which  it  grows.  The  hemorrhage  during  the  operation,  in  such  cases, 
is  always  very  copious,  but  generally  ceases  when  the  polypus  is  removed. 

A  dense  and  firm  polyj)us  may  occupy  the  anterior  part  of  the  nares 
broad  in  its  attachment,  and  firmly  united  with  the  periosteum  and  bo 
of  the  nasal  cavity.  Such  tumours,  according  to  all  experience, 
very  prone  to  degenerate ;  becoming  vascular,  softening,  and  ultimatel 
assuming  the  medullary  character.  Early  and  complete  removal,  the 
fore,  is  higlily  expedient.  The  morbid  structure  must  be  taken  thoroughl 
away,  along  with  the  parts  from  which  it  springs,  and  with  which  it  * 
intimately  incorporated.  The  operation  may  be  effected  by  evulsion  or 
excision,  room  being  obtained  by  simple  incision  of  the  nostril.  It  may, 
however,  be  found  necessary  to  remove  the  whole  or  a  portion  of  one 
side  of  the  superior  maxilla,  to  gain  sufficient  access  to  the  tumom\* 

The  medullary  and  malignant  nasal  polypi  must  be  regarded  as 
incurable.  They  are  in  reality  medullary  growths  of  the  bone  or  perios- 
teum of  the  nasal  cavity;  by  the  time  they  come  under  the  care  of 
the  surgeon,  the  morbid  structure  has  generally  extended  so  far  as  to 
render  its  entire  removal  impracticable ;  and  we  can  do  nothing  but 
palliate.  If  much  distress  is  occasioned  by  occlusion  of  the  nostril,  tin 
soft  obstructing  mass  may  from  time  to  time  be  broken  down  by  thai 
finger  or  forceps  ;  but  even  this  interference  must  be  very  carefully  prac 
tised,  lest  troublesome  hemorrhage  ensue,  or  the  growth  be  excited  to 
more  rapid  development.  Protrusion  and  pointing  of  the  tumour,  at  the 
internal  canthus,  when  as  yet  less  prominently  developed  elsewhere,  m-\T 
be  mistaken  by  an  incautious  observer  for  epiphora,  or  for  a  collection 
of  fluid  in  the  lachrymal  sac. 

The  erectile  tumour  has  been  found  growing  from  the  anterior  nares, 
*  Syme,  London  and  Edinburgh  Montlily  .Tournal,  1842,  p.  7P1. 
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and  may  become  dangerous  by  its  tendency  to  ulcerate  and  bleed. 
Cure  lias  been  obtained  by  destructive  application  of  the  actual  cautery, 
to  the  diseased  tissue.*  If  this  is  to  be  employed,  the  galvanic  cautery 
is  certainly  better  suited  for  the  purpose,  than  the  haphazard  applica- 
tion of  tlie  ordinary  redhot  iron. 


BhinoUthes. 

Ehinolithes,  or  calculi  of  the  nasal  fossae,  are  composed  of  mucus, 
)hosphate  of  Hme,  and  the  carbonates  of  hme  and  magnesia ;  and  are 
lost  frequently  found  in  the  inferior  meatus.  In  volume  they  vary  from 
pea  to  a  pigeon's  egg ;  in  colour  black,  grey,  or  white  ;  of  ^  rough  sur- 
ll'ace;  and  often  containing  a  foreign  body,  or  the  root  of  an  incisor  tooth, 
a  nucleus.    Sometimes  they  create  but  little  disturbance  ;  in  other 
;es  chronic  inflammatory  disease  is  lit  up ;  in  some  suppuration  occurs, 
Lth  profuse  fretid  discharge  ;  and  the  septum  may  ultimately  gave  way 
)y  ulceration,  the  whole  organ  becoming  seriously  deformed.    The  eye 
loo  may  sympathize  ;  and  that  seriously.    Treatment  is  by  extraction  of 
[he  offending  substance ;  and  this  is  to  be  effected  either  by  forceps  or 
)y  scoop,  as  may  seem  most  convenient ;  antiphlogistics  being  afterwards 
[mployed  to  subdue  excitement.  ■]- 


Epistaxis. 

By  this  term  is  understood,  an  inordinate  hemorrhage  from  one  or 
oth  nostrils.    It  may  be  the  immediate  result  of  an  operation  for  poly- 
;  it  may  follow  external  injury,  with  or  without  fracture  of  the  nasal 
ones ;  it  may  be  one  of  the  untoward  results  of  medullary  formation, 
ithin  the  nasal  cavity,  or  connected  with  it ;  it  may  be  a  critical  deple- 
jn,  or  natural  occurrence — as,  e.  g.,  in  the  course  of  typhus  fever.  It  may 
^company  a  depraved  state  of  the  general  system  and  blood,  as  in  scar- 
lous  cases,  or  scorbutus  ;  or  it  may  be  the  consequence  of  a  passively 
Ingested  state  of  the  Schneiderian  membrane,  as  in  cases  of  disease  of 
le  heart.    The  common  bleedings  of  the  nose,  in  adolescents,  caused  by 
lethora,  and  tending  to  relieve  the  system  from  that  unsafe  condition, 
rcely  come  under  the  designation  of  epistaxis  ;  in  these  usually  the 
ig  is  not  inordinate,  is  in  all  respects  safe  and  beneficial,  and 
linly  requires  the  adoption  of  no  m.eans  for  its  arrest. 
Our  first  duty  when  called  to  a  case  of  alarming  hemorrhage  from 
nose,  is  not  at  once  to  attempt  to  check  it ;  but  to  determine  whether 
eh  an  attempt  be  advisable  or  not.    K  the  bleeding  be  habitual,  in  a 
Dust  and  plethoric  patient,  not  very  far  advanced  in  years — if  it  be  at 
critical  in  its  history,  as  connected  with  an  inflammatory  attack  ad- 
icing  ia  some  adjacent  part — if  we  are  told  that  the  patient  has  been 
bject  to  giddiness,  or  other  affections  of  the  head — we  are  not  to  inter- 
|e,  unless  evident  signs  exist  that  a  greater  amount  of  blood  has  already 
pved  than  the  system  can  well  bear,  and  that  further  loss  would  pro- 

DttWin  Quarterly  Journal,  Feb.  1847,  p.  31. 
1+  Demarquay,  Annales  dc  la  CMnugie,  July  1845  ;  and  Eanking's  Retrospect, 
ii.  p.  100: 
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bably  be  attended  with  hazardous  consequences.  Then — but  not  till 
tlien — we  endeavour  to  prevent  continuance.  The  patient's  head  is  elp. 
vated  ;  and  cold  is  applied  to  the  nose,  forehead,  and  back  of  the  neck 
All  stimuli  are  forbidden,  and  absolute  rest  and  quietude  enjoined.  This 
treatment  failing,  astringents  may  be  taken  into  the  nostril,  and  applied 
to  the  bleeding  surface,  by  injection — as  Ruspini's  styptic,  a  solution  of 
zinc,  alum,  or  perchlorido  of  iron,  or  turpentine — dilute,  or  in  the  form  o! 
snuff — powdered  gall  nuts,  tannin,  matico,  etc.  And  this  method  of  arre.-^i 
may  be  assisted  by  obstruction  of  the  anterior  nares ;  either  by  com- 
pression, or  by  stuffing  the  cavity  firmly  with  lint,  after  the  styptic  has 
been  sufficiently  applied.  Lately,  it  has  been  proposed  to  elevate  tht 
arm,  or  arms,  and  to  retain  them  raised  above  the  head ;  and  certainly 
this  proceeding  would  seem  occasionally  to  contribute,  at  least,  towards 
the  successful  result ;  perhaps  in  consequence  of  greater  power  haixi'^ 
required  to  propel  the  arterial  blood  upwards  in  the  arm,  and  less  conse- 
quently being  expended  on  the  carotid  circulation — as  the  originator  ol 
the  practice,*  Dr.  Negrier,  imagines ;  or  perhaps  in  consequence  of  thi- 
increased  facility  of  venous  return  in  the  subclavian  vein  "  hurrying  the 
return-blood  in  the  jugulars,  and  thus  deriving  from  the  bleeding  vessels 
of  the  nose." 

When  such  means  fail,  and  the  continuance  of  the  bleeding,  with  the 
actual  loss  of  blood,  or  the  feeble  state  of  the  patient,  demands  impera- 
tively that  it  shall  be  arrested,  it  is  necessary  to  plug  the  nares,  both 
anteriorly  and  posteriorly.    A  long  stout  ligature  is  passed  through  the 
nostrils  into  the  mouth  by  means  of  a  common  probe,  curved  into  a  semi- 
circle, threaded  with  the  cord,  and  passed  along  the  nostril  till  it  is  felt 
in  the  fauces,  whence  it  is  withdrawn  along  with  the  ligature  by  means  ol 
dressing  forceps ;  or,  as  some  prefer,  by  a  flexible  bougie,  or  by  a  loop  ol 
wire  or  catgut,  or  by  a  springed  instrument  made  for  the  express  purpose, 
the  ligature  is  conveyed  into  the  mouth,  and  when  laid  hold  of  there, 
the  instrument  is  again  withdrawn  through  the  nostril.    To  the  middle 
of  this  ligature,  a  portion  of  sponge  or  a  dossil  of  lint,  about  the  size  ol 
the  distal  phalanx  of  the  thumb,  is  attached — that  being  usually  of  suffi- 
cient size  to  occlude  the  posterior  opening  of  the  nares  ;  and  by  pulling 
the  nasal  extremity  of  the  ligature,  the  plug  is  firmly  impacted;  the 
extremity  of  the  oral  portion  of  the  ligature  remaining  still  pendent  froE 
the  mouth.    The  anterior  nostril  is  then  fiUed  with  bnt,  pushed  fimilj 
from  the  front.    After  three  or  four  days  have  elapsed,  the  apparatus  i; 
removed,  gently.    The  anterior  plug  is  withdrawn  by  means  of  forceps 
the  posterior  is  extracted  by  pulling  the  oral  extremity  of  the  hgature— 
previous  dislodgment,  if  need  be,  being  efiected  by  the  cautious  pusluu! 
of  a  probe  passed  through  the  nostril.    Sometimes  it  is  necessary  to  pi"! 
both  nostrils ;  but,  generally,  the  hemorrhage  proceeds  from  one  only 
The  posterior  plug,  if  large  enough,  completely  occupies  the  whole  of  th' 
posterior  nares,  so  that  only  the  anterior  nostril  requires  fm-ther  pluggtn? 
Constitutional  treatment  should  not  be  forgotten;  more  especially  ' 
there  is  reason  to  suppose  that  a  hemorrhagic  tendency  exists  in  tn 
system.    Solution  of  the  pernitrate  of  iron,  in  frequently  repeated  doM- 
constitutes  the  most  suitable  medicine  in  such  cases. 

*  Arcliives  Geiierales  de  Medecine,  June  1842. 
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Another  method  of  plugging  the  nares  has  been  lately  proposed  ;  by 
inserting  a  tube  of  vulcanised  caoutchouc,  and  distending  this  either  by 

air  or  water.*  . i  4.  n  r  • 

After  plui^ging  in  any  way,  great  care  should  be  taken  that  all  loreign 
matter  has  been  thoroughly  removed.  Serious  consequences,  both  local 
and  constitutional,  have  resulted  from  a  dossil  of  lint,  or  portion  of 
sponge,  having  been  left  impacted. 

When  syncope  has  occurred  from  epistaxis,  in  an  elderly  patient 
predisposed  to  head  aflfection,  we  should  be  very  careful  not  to  excite 
premature  and  excessive  reaction;  otherwise  extravasation  within  the 
cranium  may  follow.  The  head  is  not  to  be  placed  low,  as  in  restoration 
from  ordinary  syncope,  but  should  be  kept  elevated  ;  and  stimuli  should, 
if  possible,  be  avoided. 


Tlie  passing  of  Nasal  Tubes. 

Flexible  tubes  may  be  readily  enough  passed  along  the  floor  of  the 
ostrUs  into  the  posterior  fauces  ;  and  thence  they  may  be  directed  into 
ither  the  larynx  or  the  oesophagus,  as  circumstances  may  require.  The 
ormer  destination  is  necessary  in  attempts  to  restore  breathing,  in  cases 
f  suspended  animation  ;  the  latter,  in  order  to  introduce  nutritive  ingesta 
nto  the  stomach — as  in  cut  throat.  If,  in  the  latter  case,  the  tube  is  to 
e  left  permanently  inserted,  the  passage  by  the  nose  is  plainly  preferable 
0  that  by  the  mouth ;  avoiding  profuse  salivation,  and  much  discomfort. 

In  all  such  cases,  however,  the  tube  is  very  much  more  easily  and 
ertainly  passed  by  the  mouth ;  and  when  lodged  may,  by  means  of  a 
ord  passed  as  for  plugging  the  nares,  be  drawn  up  into  the  nose  and 
Ithdj-awn  from  the  nostril — after  which  a  nozzle  may  be  applied  of  such 
ize  as  to  prevent  its  slipping  backwards  out  of  reach. 

Foreign  Bodies  in  the  Nost^Hls. 

Foreign  bodies  may  lodge  accidentally  in  the  nasal  cavities ;  more 
equently  they  are  introduced  wilfully,  by  the  young  and  inconsiderate; 
eas,  beads,  portions  of  pencil,  and  such  Hke  substances,  are  very  corn- 
only  inserted  by  the  thoughtless  child.  On  the  foreign  body  decidedly 
isappearing  inwards,  the  patient  is  alarmed ;  and  probably  makes 
esperate  efforts  to  extrude  it  by  the  fingers,  but  with  the  effect  only  of 
nshing  it  further  into  the  nostril.  The  parent  or  nurse  is  now  made 
ware  of  the  circumstance,  and  by  them  similar  efforts  at  dislodgment  are 
ade,  again  -with  the  effect  of  causing  a  deeper  lodgment.  By  this  time 
e  foreign  substance  is  beyond  the  reach  of  the  eye ;  and  its  site  may 
e  further  obscured  by  the  slight  bleeding  whicli  may  have  been  pro- 
uced  by  abortive  efforts  at  extraction.  And  in  this  condition  the  sur- 
on  finds  the  case.  Or  the  child  may  be  afraid,  or  too  young,  to  speak 
its  occurrence,  and  a  discharge  from  the  nostril,  or  symptoms  of  nasal 
tation,  may  be  the  first  indication  of  such  a  misadventure.  It  is  well, 
the  first  instance,  when  either  a  coagulum  or  discharge  obstructs  the 
ew,  to  inject  a  stream  of  warm  water  into  the  nostril ;  these  it  clears 
*  Lancet,  No.  1370,  p.  579  ;  also  Cyclop,  of  Pract.  Surgery,  p.  142. 
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away,  and,  loosening  tlie  foreign  body,  may  effect  its  expulsion.  If  ugj. 
the  nasal  speculum  may  bo  employed,  by  whicli  the  ibreign  body  may 
be  seen  ;  or,  the  patient's  head  is  firmly  secured  (and  the  best  way  of 
accomplishing  this,  in  the  child,  is  to  place  the  head  firmly  between  the 
knees  of  the  operator — unless  indeed  anaisthesia  be  employed,  as  in  most 
cases  it  should  be),  and  then  by  means  of  the  probe,  u.sed  gently,  we  seek 
to  ascertain  the  presence  and  site  of  the  foreign  substance — for  it  may 
have  escaped  from  the  nares,  by  the  moutli  or  pharynx.  Having  dis- 
covered  the  foreign  body,  the  flat  end  of  the  probe,  slightly  bent,  or  the 
scooped  end  of  a  director,  or  a  curette  made  for  the  purpose,  is  passed 
down  upon  it^  and  insinuated  past  it ;  then,  by  raising  the  handle  of  the 
instrument,  and  bringing  the  point  to  bear  upon  the  posterior  aspect  oi 
the  foreign  substance,  the  latter  is  dislodged  forwards,  and  may  be  readily 
removed.  Polypus  forceps  carefully  introduced,  and  used  as  a  probe  till 
the  foreign  body  is  felt,  may  sometimes  deal  with  it  more  surely  and 
satisfactorily ;  the  operator  remembering  that  their  blades  can  oidy  bu 
opened  in  the  perpendicular  direction,  and  that  when  opened  they  should 
be  passed  so  as  to  include  the  foreign  body  fairly  in  their  grasp. 

Congestion  of  the  ScJmeiderian  Membrane. 

The  lining  membrane  of  the  nostrils  is  liable  to  become  tbe  seat  of  a 
minor  inflammatory  jDrocess  ;  chi'onic,  and  unimportant  as  regards  struc- 
tural change ;  but  troublesome  and  inconvenient  by  its  continuance. 
There  are  redundancy  of  secretion  (often  foetid),  uneasy  sensation,  and  a 
feeling  of  stuffing  in  the  part ;  not  unfrequently  the  tone  of  voice  is  con- 
siderably impaired,  and  the  sense  of  smell  may  also  be  rendered  imperfect. 
Many  of  the  symptoms  of  mucous  polypus  are  present ;  and  carefid  ex- 
ploration by  the  nasal  speculum  is  necessary,  to  insure  accuracy  of  diag- 
nosis. If  the  affection  be  at  all  of  an  acute  nature,  a  few  leeches  may 
be  required  more  than  once — applied  directly  to  the  membrane  by  means 
of  a  suitable  glass  tube  ;  and  in  the  passive  form  of  congestion,  leeching 
may  also  be  expedient,  once,  to  unload  the  vessels  of  the  part  Then 
astringents  are  employed  ;  solutions  of  nitrate  of  silver,  sulphate  of  zinc, 
chloride  of  soda,  alum,  matico,  etc. ;  and  these  are  patiently  persevered 
with,  either  singly  or  combined.  But  in  all  cases  an  especial  regard 
must  be  had  to  the  state  of  the  general  system.  Usually  an  atonic  con- 
dition is  found  ;  and  the  greatest  benefit  is  derived  fi-om  sustained  exhi- 
bition of  the  chalybeates.  In  very  many  cases,  indeed,  Avithout  this  tonic 
general  treatment,,  all  local  care  would  prove  of  but  little  avail.  Often 
the  practitioner  will  find  a  cause  for  a  persistent  and  intractable  form 
of  this  affection,  in  a  tooth  projecting  into  the  antrum,  or  in  the  presence 
of  a  dead  tooth  or  fang  of  a  tooth  in  the  incisor,  canine,  or  biscuspiJ 
region — on  the  removal  of  whicli  the  irritation  of  the  Schneideriau  mem- 
brane completely  disappears.  In  some  cases,  again,  it  is  due  to  a  more 
remote  cause — gastric  or  intestinal  ii-ritation  ;  and  tliis  equally  requnes 
removal. 

Abscess  of  the  Septum  Narium. 
Abscess  may  form  beneath  the  mucous  covering  of  the  septum ;  BJ^^y 
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when  acute,  tlie  inflammatory  process  which  causes  it  is  usually  the  result 
of  external  violence.  The  chronic  form  may  be  independent  of  all  ap]iarent 
exciting  cause,  occurring  in  a  patient  of  broken-down  system — probably 
a  victiin  of  the  morcurio-syphilitic  taint.  The  bulging  swelling  is  apt  to 
resemble  the  growth  of  a  tumour  from  the  septum,  and  by  its  partial 
occlusion  of  the  nostril  simulates  the  symptoms  of  polypus.  During 
the  inflammatory  period,  leeches  and  fomentation,  by  means  of  cotton 
wadding  soaked  in  warm  water  or  oil,  and  inserted  up  the  nostril,  should 
he  employed  along  with  other  suitable  antiphlogistics,  so  as  to  prevent 
suppuration  if  possible.  But  Avhen  matter  has  formed,  an  incision  should 
he  made  so  as  to  evacuate  the  purulent  collection. 

Ulcers  of  the  Nostrils. 

1.  Simple  ulceration  of  the  Schneiderian  membrane  is  liable  to  occur 
cm  the  ordinary  exciting  causes  of  ulceration  of  mucous  tissue ;  ex- 
osiu-e  to  cold,  contact  of  acrid  matter,  irritation  communicated  from 
"seased  teeth,  etc.  The  treatment  accordingly  consists,  first,  in  taking 
way  the  exciting  cause — seclusion  from  atmospheric  exposure,  discon- 
inuance  of  snuff-taking,  removal  of  diseased  teeth  or  stumps  in  the  upper 
aw  j  and  then,  according  as  the  ulcer  manifests  the  inflamed,  irritable, 
r  weak  characters,  the  applications  are  bland  and  soothing,  or  nitrate  of 
liver  in  substance  or  solution,  or  various  gently  stimulant  lotions. 

2.  Mer curio- Syphilitic  ulcers  not  unfrequently  form  in  this  situation; 
£  a  secondary,  or,  more  commonly,  of  a  tertiary  character.  They  are 
hstinate,  and  likely  to  resist  all  mere  local  treatment,  because  they 
sually  accompany  necrosis  of  the  nasal  bones,  septum,  or  palate.  The 
ore  important  remedial  agents  are  those  which  afi"ect  the  system ;  espe- 

ially  the  iodide  of  potassium,  and  iron  with  cod-liver  oil. 

3.  Ozcena. — By  this  term  is  understood  an  unhealthy  ulceration  of 
he  h'ning  membrane  of  the  nose,  with  affection  of  the  subjacent  bone — 
aries,  necrosis,  or  both  combined.  Discharge  is  profuse,  and  offensive ; 
he  ulceration  tends  rather  to  spread  than  to  heal  j  portions  of  bone 

cm  time  to  time  come  away ;  the  nose  sinks  inwards,  and  is  more  or 
ss  deformed ;  both  articulation  and  respiration  are  interfered  with  ;  and 
timately  the  general  health  may  seriously  give  way.  The  nasal  bones 
emselves  may  perish  and  exfoliate  ;  and  then  the  deformity  is  not  only 
eat  but  almost  irremediable.  The  peculiarity  of  this  ulcer  is,  that  the 
Iceration  is  of  a  spreading  character — simply  acute,  or  slowly  phage- 
asnic ;  and  that  the  bones  are  more  or  less  extensively  involved.  In 
e  adult,  some  attribute  this  aff'ection  not  so  much  to  syphilis  as  to  the 
buse  of  mercury.  In  children,  the  affection  would  seem  to  be  connected 
-th  the  stramous  cachexy,  or  that  form  of  it  which  is  a  manifestation 
?  hereditary  syphilis.  In  some  instances,  the  discharge  comes  appa- 
ntly  from  some  of  the  sinuses  of  the  nares ;  when  from  the  antrum, 
e  presence  of  a  decayed  tooth  in  the  jaw,  or  of  one  lying  loose  in  the 
avity  of  the  antrum,  may  occasion  this  copious  and  foetid  discharge — the 
resence  of  air  helping  to  produce  the  decomposition  of  the  pus  which 
80  offensive  a  feature  in  these  cases. 
Tieatment  is  mainly  constitutional;   as  in  the  simple  mercurio- 
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sypliilitic  sores,  without  aifection  of  hone.     Besides  the  iodide  of 

potassium  and  iron,  arsenic  is  found  a  very  useful  internal  remedy  

steadily  persevered  with  in  small  doses.  In  oljstinate  cases,  benelit  has 
often  resulted  from  exhibition  of  the  liquor  hydiiodatis  arsenici  et  hydrar- 
gyri — a  powerful  alterative.*  The  local  applications  are  necessarily 
varied.  At  first,  bland  and  tepid  injections  are  advisable;  afterwards 
those  which  are  stimulant  and  alterative.  A  weak  solution  of  arsenic 
solutions  of  the  nitrate  of  silver,  sulphate  of  zinc,  etc.,  may  be  employed 
as  circumstances  seem  to  indicate.  Througliout  the  cure,  the  chloinirets 
should  be  used,  at  least  occasionally,  as  correctives  of  fostor.  By  some 
the  following  combination  is  held  in  high  repute  :  an  mjection  composed 
of  from  one  to  two  drachms  of  chloruret  of  hme  or  soda,  rubbed  up  with 
thirteen  ounces  of  decoction  of  rhatany  root — strained  after  standing  half 
an  hour.  In  scrofulous  cases,  ordinary  antistrumous  constitutional  treat- 
ment win,  of  course,  not  be  neglected  ;  large  doses  (S  ii)  of  cod-liver  oil 
proving  very  useful  When  the  stomach  is  irritable,  rhubarb  and  bicar- 
bonate of  potash,  with  sweet  carbonate  of  iron,  or  bismuth  alternated 
with  smart  cholagogues,  will  be  found  very  efficacious  in  allaying  the 
local  irritability. 

4.  Lupus,  or  Noli  me  tangere,  is  a  confirmed  phagedasnic  ulcer ;  com- 
mencing usually  in  the  upper  lip,  or  at  the  exterior  of  the  nasal  cavity  j 
spreading  upwards,  inwards,  and  around,  but  more  in  extent  than  in 
depth  ;  often  healing  at  one  part,  while  it  extends  at  another  ;  ultimately 
involving  the  bones,  denuding  them,  and  inducing,  by  their  destruction, 
hideous  deformity.  In  advanced  cases,  the  soft  and  hard  parts  of  the 
nose  may  be  wholly  destroyed ;  while  an  unseemly  chasm  has  also  been 
made  in  one  or  both  cheeks.  The  destructive  process  may  advance  stiU 
more  extensively,  producing  deformities  more  and  more  hideous,  and 
ultimately  proving  fatal  by  hectic  exhaustion  or  pyaemia.  The  disease 
is  most  common  in  adolescents  and  adults — of  the  poorer  sort,  ill-fed, 
ill- clothed,  scrofulous,  or  tainted  in  system  by  syphiKs ;  and  sometimes, 
undoubtedly,  it  is  connected  with  habits  of  intemperance.  Sometimes, 
however,  it  attacks  the  most  carefully  nurtured  and  temperate ;  as  if 
seeming  to  prefer  the  finely-cliiseUed  features  and  deHcate  complexions 
to  those  of  coarser  and  rougher  texture.  As  in  other  phagedsenic  ulcers, 
the  affection  may  be  either  chronic  or  acute. 

Treatment  is  partly  constitutional — such  as  recommended  in  oza;na ; 
partly  local,  consisting  of  such  applications  as  are  found  most  suitable 
for  arrest  of  phagedsena.  An  escharotic,  such  as  chloride  of  zinc,  nitric 
acid,  or  nitrate  of  mercury,  may  sometimes  be  first  employed  with  advan- 
tage ;  and  then  the  sore  is  subsequently  treated  according  to  the  cha- 
racters which  it  presents.  Black  wash,  or  the  greatly  diluted  citrine  or 
red  oxide  of  mercury  ointment,  constitute  useful  empirical  remedies  ni 
such  cases.  When  the  sore  threatens  to  become  irritable,  and  verges 
again  towards  phagedsena,  a  weak  solution  of  arsenic  may  be  found  to 
be  of  much  service.  Of  escharotics,  the  chloride  of  zinc  is  perhaps  most 
employed,  in  the  form  of  paste ;  and  is  especially  useful  Avhen  bone  has 
become  affected ;  for  it  seems  to  hasten  its  exfoliation.  Occasional  use  oi 
the  chlorurets  is  essential  as  a  corrective  of  foetor.  Sometimes  repeated 
*  Dublin  Journal  of  Medical  Science,  September  1840,  p.  98. 
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leeching  is  of  advantage.  After  arrest  and  cicatrization,  the  greatest 
constitutional  care  is  still  required  ;  otherwise  reaccession  of  the  disease 
is  extremely  probable.  In  many  cases,  the  affection,  as  its  name  imports, 
resists  all  and  every  kind  of  treatment,  and  pursues  its  course  for 
months  or  years,  sometimes  progressively,  sometimes  intermittently, 
imaffected  by  all  remedies.  In  such  cases,  simple  protection  of  the  sur- 
face, and  a  bread  and  milk  poultice,  occasionally  applied,  will  answer 
better  than  any  more  decided  measures. 

6.  Cancerous  ulcer  may  implicate  the  nose,  by  extension  from  the 
ace ;  or  may  originate  in  the  former  site.    It  is  amenable  to  but  one 
eatment — early  removal  by  knife  or  escharotic,  or  by  both. 


Rhinoplasties. 


AVhen  the  soft  parts  of  the  nose  have  been  destroyed,  partially  or 
"hoUy,  by  wound,  ulceration,  or  sloughing,  they  may  be  restored  in 
ome  measure,  by  transplanting  a  compensating  amount  of  cutaneous  and 
ubcutaneous  tissues,  borrowed  from  an  adjoining  part.  When  ulcera- 
ion  has  been  the  destroying  agent,  no  restorative  operation  is  ever  to  be 
attempted,  until  satisfactory  evidence  have  been  afforded  that  all  ulcera- 
'on  has  ceased,  and  is  not  very  likely  to  return  on  the  application  of  a 
ommon  exciting  cause  of  the  inflammatory  process.  Under  aiiy  circum- 
tances,  it  is  plain  that  the  sequela  of  lupus  presents  a  much  less  favour- 
hie  prognosis,  than  when  the  cicatrix  is  the  result  of  wound,  or  any 
ther  simple  casualty. 

When  almost  the  entire  organ  has  been  removed,  its  restoration  may 
8  effected  in  different  ways,  of  which  the  best  are  as  follows*  : — Two 
-ps  of  skin,  of  the  annexed 
orm,  having  been  marked 
ut  on  the  cheeks,  are  to 
e  dissected  up  from  the 
urface    of   the  maxillary 

ones.  The  margins  A  B  A 
d  A  C,  are  then  to  be 
rought  together  by  three  or 
our  points  of  silver  wire 
uture  ;  and  the  outer  edges 
f  the  flaps,  as  far  as  E  and 
,  are  to  be  attached  to  the 
aw  surface  at  a  suitable  dis- 

ance  from  the  nasal  aperture.  The  gaping  wounds  in  the  cheeks  will 
ow  be  readily  approximated  at  their  outer  angles  by  points  of  suture, 
hile  the  rest  of  the  surface  heals  by  granulation ;  the  cicatricial  depres- 
lon  so  produced  tending  only  to  add  to  the  efi'ect  of  the  nasal  prominence, 
"le  cavity  of  the  new  nose  should  be  supported  with  lint,  with  com- 
resses  applied  externally  on  each  side  of  the  new  feature,  which  may 
e  retained  in  position  by  the  appHcation  of  the  blades  of  a  small  pair 
dissecting  forceps  astride  the  organ  longitudinally. 
When,  however,  the  cheeks  have  been  destroyed  by  the  same  ulcera- 
*  See  Syme's  Observations  in  Clinical  Surgery,  2d  edition,  p.  58. 
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tive  process  that  has  rendered  the  restoration  of  the  nose  necessary 
the  new  structure  may  be  made  from  the  integument  of  the  forehead' 
The  size  of  the  nose  should  be  phmned  by  means  of  a  piece  of  paper  cut 
of  a  triangular  Ibrm  ;  but  in  shaping  it  duo  allowance  must  be  made  in 
the  calculation  for  the  shrinking  of  the  llap  when  dissected  up,  and  the 
after  shrivelUng,  by  absorption,  which  will  continue  for  months  after  the 
operation.    The  base  of  the  triangular  flap  may  be  left  either  plain  or 
with  a  projecting  central  tongue  which  shall  constitute  the  colunma 
nasi.    The  outline  of  the  triangular  flap  is  then  laid  flat  on  the  fore- 
head ;  the  base  pointing  npAvards,  the  neck  resting  between  the  eye- 
brows.   It  is  there  steadily  held,  while  the  surgeon,  with  ink,  or  at 
once  with  the  knife's  point,  maps  out  its  boundaries.    Thus  defined,  the 
flap,  consisting  of  all  but  the  pericranium,  is  carefully  dissected  down. 
The  neck  of  the  flap  is  made  sufficiently  long  to  admit  of  its  being  turned 
round  to  occupy  the  site  of  the  nose,  without  serious  interruption  to  the 
circulation  ;  and,  to  facilitate  this  movement,  the  incision  sliould  be 
carried  lower  down  on  that  side  to  which  the  twist  is  to  be  made.  The 
edges  of  the  nasal  opening,  to  which  the  margins  of  the  flap  are  to  be 
attached — and  the  centre  of  the  upper  lip,  if  a  columna  has  been  included 
in  the  formation  of  the  flap — should  now  be  removed  completely,  so 
as  to  provide  a  raw  surface  for  adhesion  with  the  flap.    The  oozing 
of  blood  having  ceased,  the  flap  is  brought  round  and  adjusted  care- 
fully and  accurately,  by  the  requisite  number  of  points  of  interrupted 
suture  ;  and  by  the  introduction  of  dossils  of  lint  into  the  nostrils,  the 
necessary  support  is  afforded  to  the  new  nose.    The  lower  part  of  the 
wound  in  the  forehead  is  brought  together  by  suture,  and  may  imite  by 
the  first  intention ;  the  rest  is  covered  Avith  water-di-essing,  and  left  to 
granulate.    The  flap  adheres  along  its  margins  by  adhesion ;  the  rest 
of  the  raw  surface,  which  is  unattached,  by  granulation  ;  the  stitches  are 
removed  as  late  as  possible  ;  the  interior  stufiing  is  changed  from  time 
to  time,  and  may  be  medicated  if  necessary.    Ultimately — in  twelve  or 
fourteen  days,  usually — the  borrowed  substance  becomes  firmly  6xed  in 
its  new  position.    After  the  lapse  of  a  month  or  six  weeks,  when  the 
parts  have  consolidated,  and  the  nutrition  of  the  nose  is  maintaiaed 
quite  as  much  by  its  lateral  attachments  as  by  its  neck,  this  latter 
twisted  and  unseemly  connecting  link  with  its  old  position  may  he 
dealt  with.    If  the  ossa  nasi  have  been  left  entire,  with  their  integu- 
ment, the  apex  and  alaj  only  having  been  destroyed,  it  may  be  divided 
and  turned  back  to  its  old  site.    A  wedge-shaped  portion  is  then  taken 
away  by  means  of  a  bistoury  ;  and  adjustment  is  efi'ected  by  the  helj) 
of  a  little  dissection  of  the  integument  around  it.    But  if  the  ossa  nasi 
have  been  lost,  it  is  well  to  leave  the  medium  of  attachment  uninterfered 
with  ;  only  securing  its  incorporation  with  the  subjacent  surface ;  for 
by  its  continued  presence,  the  want  of  prominence  which  the  loss  of 
the  nasal  bones  could  not  fail  otherwise  to  produce  will  be  very  much 
compensated.    Besides,  continued  nutrition  of  the  transplanted  flap  will 
be  fully  secured,  and  its  shrivelling  by  atrophy  may  be  in  a  great  measure 
prevented.    If  the  prominence  should  threaten  to  be  excessive,  it  may 
be  reduced  by  compression  suitably  applied.    If  the  columna  has  been 
formed  at  the  same  time  as  the  nose,  sponge  tents  or  tubes  will  be  reiiuu'eil 
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to  prevent  circular  contraction  of  the  nostrils  so  formed  from  occluding 

fcke  apertures.  ^        i    i  •     i    .  • 

Certain  precautions  are  always  to  be  attended  to  m  such  rhmoplastic 
iroceediugs.  As  already  stated,  the  flap  should  at  first  seem  far  too 
iXTcre ;  if  °neatly  fitting  at  the  time,  it  is  sure  to  prove  insufficient  after- 
ffaxds.  Twisting  is  effected  very  gently  and  carefully,  lest  strangxilation 
snsue  ;  and  to  prevent  tliis  as  much  as  possible,  some  advise  that  the 
,ap  should  be  dissected  from  the  supra-orbital  region,  and  not  from  the 
lentre  of  the  forehead,  as  thus  less  displacement  Avill  be  required  from 
ts  normal  direction.  Should  engorgement  occur,  relief  is  to  be  obtained 
■or  the  passively  congested  vessels,  by  punctures,  or  by  drawing  blood 
rem  the  still  raw  edges.  Erysipelas  may  supervene ;  if  it  does,  the 
ransplanted  pai-t  need  not  be  exempted  from  puncture  or  incision,  if 


Fiff.  268. 


Fig.  269.' 


[lese  be  deemed  necessary  ;  for  experience  declares  it  to  possess  at  least 
equal  tolerance  of  such  remedial  treatment  as  the  original  textures. 
"When  peculiar  circumstances  render  the  ordinary  operation  imprac- 
cable,  the  flap  may  be  taken  from  the  hairy  scalp,  as  practised  by  Dief- 
abach;  the  hair  having  been  previously  removed  by  means  of  the 
|chloride  of  mercury  in  solution  ;  and  the  flap  being  connected  with  a 
3g  narrow  strip  of  the  integuments  of  the  forehead. 
When  consolidation  of  the  new  alse  and  apex  has  been  duly  effected, 
the  columna  has  not  been  formed  along  with  the  nose,  it  may  be 
ie  according  to  the  method  first  proposed  by  ]\Ir.  Listen.*  This 
sthod  was  preferred  by  him  because  in  most  cases  the  centre  of  the 

*  Practical  Surgery,  p.  253. 

Fig.  268.  Plan  of  flap  for  a  new  nose,  according  to  the  original  Indian  method  ; 
Jumna,  apex,  and  alaj  being  all  made  at  once.    About  one-lialf  tlie  natural  size. 
Fig.  269.  Plan  of  flap  for  new  nose,  as  modified  by  Mr.  Liston.    The  apex  and 
provided  for  ;  the  columna  to  be  brought,  subsequently,  from  the  upper  lip. 
le-half  the  natural  size. 


750 


RHINOPLASTICS. 


upper  lip  is  found  tumid  and  elongated  ;  and,  consequently,  removal  of  a 
portion  of  the  redundancy  would  of  itself  be  a  considerable  improvement 
"  The  inner  surface  of  the  apex  is  first  pared,  A  sharp-pointed  bis- 
toury is  then  passed  through  the  upper  lip — previously  stretched  and 
raised  by  an  assistant — close  to  the  ruins  of  the  former  columna,  and 
about  an  eighth  of  an  inch  on  one  side  of  the  mesial  line.  The  incision 
is  continued  down,  in  a  straight  direction,  to  the  free  margin  of  the  lip  • 
and  a  similar  one,  parallel  to  the  former,  is  made  on  the  opposite  side  of 
the  mesial  line,  so  as  to  insulate  a  flap  about  a  quarter  of  an  inch  in 
breadth,  and  composed  of  skin,  mucous  membrane,  and  interposed  sub- 
stance. The  frjenulum  is  then  divided,  and  the  prolabium  of  the  flap 
removed.  In  order  to  fix  the  new  columna  firmly  and  with  accuracy  in 
its  proper  place,  a  sewing  needle — its  head  being  covered  with  sealing- 
wax  to  facilitate  its  introduction — is  passed  from  without  through  the 
apex  of  the  nose,  and  obliquely  through  the  extremity  of  the  elevated 
flap  :  a  few  turns  of  thread  over  this  suffice  to  approximate  and  retain 
the  surfaces.  The  flap  is  not  twisted  round  as  in  the  operation  aheady 
detailed,  but  simply  elevated,  so  as  to  do  away  with  the  risk  of  failure. 
Twisting  is  here  unnecessary ;  for  the  mucous  lining  of  the  lip,  forniiiig 
the  outer  surface  of  the  columna,  readily  assumes  the  colour  and  appear- 
ance of  integument,  after  exposure  for  some  time,  as  is  well  knoAm" 
The  fixing  of  the  columna  having  been  accomplished,  the  edges  of  the  lip 
must  be  neatly  brought  together  by  the  twisted  suture,  or  silver  wire 
suture,  as  in  hare-lip,  after  the  edges  have  been  raised.  "  Some  care  is 
afterwards  required,  from  both  surgeon  and  patient,  in  raising  up  the 
alse,  by  filling  them  with  lint — thus  compressing  the  columna,  so  as 
to  diminish  the  oedematous  swelling  which  takes  place  in  it,  to  a  greater 
or  less  degree,  and  repressing  the  granulations.  It  is,  besides,  necessary 
to  push  upwards  the  lower  part  of  the  column,  so  that  it  may  come 
into  its  proper  situation  ;  and  this  is  done  by  the  application  of  a  small 
round  roll  of  linen,  supported  by  a  narrow  bandage  passed  over  it  and 
secured  behind  the  vertex." 

Partial  Restoration  of  the  Nose. 

When  a  portion  of  either  ala  is  destroyed,  the  deficiency  may  be 
readily  supplied  from  the  adjoining  cheek  ;  if  there  be  the  ordinary  ful- 
ness there.  The  flap  is  raised,  transplanted,  and  has  its  vascular  supply 
maintained,  by  conducting  the  operation  in  the  same  way  as  for  restora- 
tion of  the  whole  organ.  The  wound  in  the  cheek  may,  generally,  he 
approximated  entirely ;  and,  in  consequence,  may  be  expected  to  unite 
by  the  first  intention. 

The  entire  ala  may  be  restored  in  a  similar  way.  But  if  the  cheek 
be  either  naturally  spare,  or  already  occupied  by  cicatrices,  the  flap  must 
be  brought  from  the  forehead.  An  operation  is  performed,  sinnlar  to 
that  for  restoration  of  the  whole  organ,  but  on  a  minor  scale.  Wt^i 
the  ridge  of  the  nose  is  long,  it  is  well  to  make  a  suitable  furrow  in  its 
centre — by  incision — for  reception  of  the  long  connecting  slip  ;  which, 
otherwise,  finding  itself  but  indifi'erently  supported  on  the  exterior  o 
the  nasal  integument,  might  fail  to  afford  due  nourishmeut  to  the  flap, 
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xnd  induce  its  sphacelation.  After  union  has  occurred  throughout  the 
(vhole  wound,  the  connecting  slip  may  be  raised  from  its  temporary  bed, 
ind  the  raw  edges  of  its  site  approximated ;  or  it  may  be  left  undis- 
,urbed ;  according  as  circumstances  may  seem  to  indicate. 

Loss  of  the  apex  and  both  aire  is  supplied  by  a  frontal  flap  ;  with 
)r  without  lodgment  of  the  connecting  slip,  according  to  the  length  of 
16  nasal  ridge. 

The  ridge  itself,  when  deficient,  may  be  restored  by  a  frontal  flap, 
rery  readily°and  efiaciently  ;  either  by  adapting  a  suitable  portion  to  its 
lurface,  made  raw ;  or  by  inserting  a  slip  into  a  sulcus  made  for  its  re- 


Fig.  270. 

eption.    By  cutting  out  the  depressed  portion,  and  approximating  the 
argius  of  the  woimd  by  suture,  depression  may  be  removed,  in  some 
■ases  satisfactorily ;  but,  in  most,  such  an  attempt  would  be  followed  by 
elevation  of  the  apex,  causing  a  deformity  httle  less  unseemly  than 
e  original  one. 

When  the  columna  alone  is  deficient,  the  operation  for  its  restoration 
performed,  as  detailed  at  page  750. 
Not  imfrequently,  the  columna  and  the  integumental  part  of  the 
and  apex  remain  entire,  while  the  cartilaginous  texture  has  suffered 
ore  or  less  dilapidation  ;  and  the  nose,  in  consequence,  shrinks,  falls 
wards,  and  is  much  deformed.    Autoplasty  is  not  required  to  remedy 
case.    In  some  examples  it  is  sufficient  to  divide  carefully  the  ab- 
normal adhesions  within,  to  elevate  the  nostrils  then  to  theu'  normal 
vel,  and  to  maintain  this  elevation  subsequently  by  suitable  stuffing  of 
e  cavities.    In  other  cases,  however,  such  manipulation  is  found  iusuf- 
ient ;  and  then  it  is  expedient  to  approximate  the  cheeks,  so  as  to 
Tce  the  nose  into  increased  prominency  ;  the  original  insertions  of  the 
se  on  the  cheek  having  been  previously  detached,  by  subcutaneous  in- 
iion,  or  by  dividing  the  remains  of  the  organ  by  an  incision  on  both 

Fig.  270.  "  The  alse  of  the  nose,  deficiencies  in  the  upper,  anterior,  or  lateral  parts 
the  organ,  in  the  forehead,  etc.,  may  be  supplied  from  the  neighbouring  integu- 
ent,  on  the  same  principle  as  the  preceding  repairs.    In  many  of  these  operations 
e  flap  can  be  so  contrived  and  cut  out,  as  that  it  can  be  applied  without  its  attach- 
ent  being  twisted.    The  foi-m  of  such  flaps  is  hero  given." — Liston. 
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sides  of  the  septum  of  the  nose,  so  as  to  admit  of  free  dissection 
effected.    The  organ,  thus  rendered  movahle,  is  transfixed  at  its  baBe  » 
horizontally,  by  soft  iron  needles,  which  are  made  to  perforate  a  piece  of 
leather,  or  wood,  after  emerging  from  the  nose ;  and  by  twisting  the 
extremities  of  the  needles,  on  this  exterior  foreign  substance,  tlie  due 
amount  of  approximation  is  effected  and  maintained.* 

A\nien  there  is  both  depression  of  the  ala3  and  apex  and  loss  of  the 
columna,  the  depression  is  first  to  be  removed ;  and  then  a  new  columna 
is  to  be  constructed  in  the  way  already  described. 

But,  in  truth,  no  exact  details  can  be  established  for  any  auto- 
plastic or  simply  restorative  operation  on  this  organ ;  the  proceedings 
must  vary,  in  almost  every  case,  according  to  its  peculiar  circumstances. 

It  is  right  further  to  state,  that  the  majority  of  such  operations  come 
under  the  category  of  those  of  "complaisance" — undertaken  under  no 
absolute  necessity,  but  rather  to  please  the  patient — proverbially  prone 
to  untoward  casualties  in  the  after-treatment.  The  flap  may  shrink  or 
slough  ;  ulceration  may  recur ;  erysipelas,  phlebitis,  pyaemia,  may  peril 
existence.  And,  at  the  same  time,  it  is  to  be  remembered  that  a  very 
good  substitute  for  the  lost  organ  may  be  adapted  by  the  mechanic, 
without  pain  or  danger. 

*  Fergiissou's  Practical  Siu-gery,  p.  454 ;  also  Association  Joui'nal,  Feb.  18, 1853, 
p.  154. 
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AFFECTIONS  OF  THE  SUPEKIOE  MAXILLA. 

Collection  of  Fluid  in  the  Antrum. 

"he  antriun  is  liable  to  become  the  seat  of  a  cbronic  collection  of  fluid, 
hereby  its  parietes  are  expanded  and.  attenuated,  and  its  cavity  much 
□larged.  The  condition  is  ordinarily  termed  abscess ;  but  it  seems  very 
oubtful  if  this  appellation  be  accurately  applied.  The  fluid  may  be 
uriform,  but  is  seldom  purulent.  It  is  more  like  what  is  usually  found 
serous  cysts ;  sometimes  thin  and  serous,  sometimes  glairy,  sometimes 
inguinolent,  sometimes  pariform,  not  unfrequently  mingled  -with  more 
•  less  of  solid  curdy  matter.  Sometimes  a  permanent  tooth  (canine)  is 
und  loose  in  the  cavity.  The  parietes  of  the  cavity  are  not  thickened 
fresh  osseous  formation,  as  in  chronic  abscess  j  on  the  contrary,  they 
•6  simply  expanded,  becoming  thin,  and  in  some  places  perhaps  defi- 
jent — the  loss  being  supplied  by  membranous  structure,  contributed 
'ohably  by  the  periosteum.  In  short,  the  morbid  condition  more 
[sembles  that  of  osteocystoma,  than  that  of  chronic  abscess  of  bone. 

The  symptoms  of  the  afi'ection  are — the  existence  of  but  slight 
easiness  in  the  part  throughout  its  slow  progress ;  rounded  swell- 
of  the  cheek,  through  which  the  thin  osseous  shell  may  be  felt  to 
ickle  on  pressm^e  ;  fluctiiation  can  be  detected  where  the  prominence  is 
[eatest,  if  the  parietes  have  become  much  attenuated ;  the  palate  may 
e  considerably  downwards ;  there  is  sometimes  increased  secretion 
m  the  corresponding  nostril,  which  may  consist  merely  of  mucus  or 
the  fluid  which  escapes  from  the  cavity  of  the  antrum  by  its  com- 
ication  with  the  nostril ;  and,  from  the  hanging  and  stiffness  of  the 
on  that  side,  articulation  may  be  interfered  with.    The  change  may 
attributed  to  a  sHght  and  remote  injury ;  or  to  the  presence  of  de- 
ed teeth  in  the  corresponding  maxilla ;  but,  very  frequently,  there  is 
assignable  exciting  cause — unless  frequent  attacks  of  coryza,  or  a 
dency  to  congestive  affections  of  the  Schneiderian  membrane,  can  be 
ted  on  as  such. 

The  treatment  consists  in  evacuation ;  and  the  opening  must  be  free 
dependent.    An  aperture  sufficiently  dependent  may  be  formed  in 
corresponding  alveoli  of  the  canine  or  first  molar  teeth ;  and  some- 
es  a  communication  is  found  already  established  there,  on  removal  of 
decayed  teeth  or  stumps.    But  such  an  opening  is  seldom  if  ever 
ciently  free,  when  of  spontaneous  formation ;  indeed,  sufiicient  space 
ot  readily  obtained  at  this  part,  even  by  operation.    And  it  is  essen- 
that  the  opening  shall  be  of  some  considerable  size ;  otherwise  the 
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fluid  will  not  escape  by  it ;  but  will  be  retained  by  atmospheric  pressure 
— as  in  the  case  of  the  narrow-necked  bottle,  which  when  filled  witli 
water  is  suspended  in  an  inverted  position  for  barometric  purposes.  It 
is  better  to  make  an  opening  through  the  most  dependent  part  of  the 
attenuated  parietes,  above  the  first  molars.    The  membrane  of  the  cheek 
is  incised  there  ;  and,  by  means  of  the  same  instrument — a  strong  hi 
toury — the  parietes  of  the  cavity  may  also  be  perforated  in  the  greal( 
number  of  cases.    If  the  bone,  however,  prove  thick  and  resistin"  a 
poiiited  lever,  as  used  for  the  extraction  of  decayed  teeth,  may  be  em- 
ployed.   Should  the  bone  resist  the  enlargement  of  this  aperture,  the 
blade  of  the  cutting  pliers,  or  a  small  trephine,  may  be  employed.  Aji 
aperture  having  been  made,  in  one  way  or  other,  of  dimensions  to  admi' 
the  point  of  the  finger,  through  tins  the  contents  readily  drain  awa\ 
Thus,  also,  re- accumulation  is  effectually  prevented ;  and,  by  pressuj 
from  without,  return  to  the  normal  state  by  contraction  is  fevoured.  It 
is  sometimes  advisable  to  apply  tincture  of  iodine  by  means  of  a  haii' 
pencil  to  the  membrane  lining  the  cavity,  so  as  to  correct  its  ten- 
dency to  hyper-secretion. 


Abscess  of  the  Antrum. 


The  lining  membrane  may  undergo  the  inflammatory  process,  mth 
or  without  the  apphcation  of  external  violence ;  and  suppuration  ma} 
ensue.  The  affection  may  be  either  chronic  or  acute.  In  the  formei 
event,  the  case  will  very  much  resemble  the  cystic  enlargement  jusi 
detailed.  This,  however,  is  of  rare  occurrence,  and  is  usually  uncon- 
nected with  external  injury. 

Acute  abscess  generally  results  from  violence  applied,  or  from  irrita 
tion  communicated  by  decayed  teeth  or  other  affections  of  the  gums 
The  symptoms  are  severe.  With  a  considerable  amount  of  constitu 
tional  disturbance,  there  are  deep-seated  and  great  pain,  tension  an( 
throbbing,  and  swelling  of  the  suj)erimposed  soft  parts.    Usually  partia 

evacuation  takes  place,  spontaneous! 
by  the  side  of  a  tooth  or  through  tb 
naso-antral  aperture ;  with  rehef  fro 
the  more  prominent  symptoms.  Su 
imperfect  evacuation  and  rehef,  how 
ever,  are  not  enough ;  the  operation 
above  the  bicuspid  teeth,  as  for  empty 
ing  the  indolent  fluid  collection,  mus 
be  had  recourse  to.    But,  of  course,  t  jM 
the  first  instance,  attempts  are  made  t 
forego  the  necessity  of  all  operative  ir 
terference,  by  timeously  arresting  tb 
inflammatory  process,  if  possible,  ei 
matter  has  at  all  formed.    Wlion  pun 
^'s-  lent  accumulation  has  taken  place,  tb 

artificial  opening  cannot  be  too  soon  estabhshed.    For  from  the  turgi 
state  of  the  membrane,  it  is  very  obvious  that  no  effectual  relief  can  1 1 
Fig.  271.  Enlargement  of  the  antrum,  by  accumulation  of  fluid  within. 
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ipected  from  spontaneous  evacuation  through  tlie  nasal  aperture — as 
)metinie3  happens  in  the  indolent  collection  of  lluid. 

Polypus  of  the  Antrum. 

The  lining  membrane  of  this  cavity,  like  that  of  the  nostrils,  may 
Lve  origin  to  polyi^ous  formations.  The  occurrence  of  mucous  polypi 
ere,  however,  is  unknown.  The  fibrous  polypus  of  the  nostrils  some- 
mes  makes  its  way  into  the  antrum,  and  developing  itself  in  this 
ituation  produces  absorption  of  the  anterior  and  external  wall  of  the 
ivity.  Here  it  may  be  felt  through  the  mucous  membrane  of  the 
outh,  and  has  generally  a  rounded  form,  and  possesses  a  doughy  con- 
stency  on  manipulation.  The  medullary  formation  is  not  uncommon  ; 
nstituting  the  origin  of  osteocephaloma,  as  affecting  this  bone. 

If  indications  exist  of  the  presence  of  a  fibrous  polypus  within  the 
trum,  it  should  be  attacked  by  an  incision  through  the  mucous  mem- 
ane,  so  as  to  expose  the  cavity  from  the  mouth ;  without  division 
the  hp.  The  eradication  of  the  morbid  growth  must  be  effected  by 
zing  and  drawing  firmly  upon  the  tumour  by  means  of  strong  volsella 
•ceps ;  while,  by  means  of  instruments  introduced  through  the  nose, 
origin  should  be  simultaneously  detached  from  that  portion  of  the 
jal  fossa  from  which  it  grows.    Such  cases,  however,  are  rare. 

Tumours  of  the  Superior  Maxilla. 

Two  forms  of  tumour  are  liable  to  occur  in  this  bone ;  Osteosarcoma 
I  Osteocephaloma.    Tumours  very  different  in  themselves,  and  requir- 

very  different  treatment;  the  one  capable  of  removal,  at  an  advanced 
3,  and  after  a  large  or  even  enormous  size  has  been  attained  :  the 

I not  admitting  of  operative  interference  unless  seen  at  an  early 
of  its  development,  and  before  it  has  extended  beyond  the  limits 
upper  maxilla, 
le  osteosarcoma  may  reach  a  large  size  by  external  bulging,  and  by 
don  of  the  bone ;  but,  unless  it  degenerate  in  structure,  though  it 
roduce  absorption  of  the  osseous  structures  upon  which  it  presses, 
ains  limited  within  the  confines  of  the  superior  maxilla ;  and  con- 
itly,  by  removal  of  that  bone  alone,  the  whole  of  the  diseased 
ion  may  be  taken  away.    The  swelling  projects  into  the  fauces, 
le  mouth,  and  outwards  on  the  cheek  ;  the  main  protuberance  is  in 
it  named  direction,  interfering  with  articulation,  mastication,  and 
;  and  the  general  health  may  be  hale  in  all  respects.  When 
tion  of  the  mucous  membrane  covering  the  tumour  occurs,  a  thin 
discharge  escapes  by  the  mouth,  seldom  bloody,  and  seldom  offen- 
The  remedy  is  excision  of  the  superior  maxilla ;  and  this,  though 
re  and  somewhat  difficult  operation,  may  be  fearlessly  undertaken, 
^  '  m  the  most  advanced  cases  of  this  disease — ^if  genuine  ;  experience 
1''  proved  that  the  issue  of  such  operations  is  almost  invariably 
■  'ry.    Such  growths  usually  commence  during  adolescence  from 
"Iveolar  aspect  of  the  maxilla,  and  extend  upwards,  occupying  the 
*'*im,  and  latterly  invading  the  orbital  plate  of  the  bone  and  its  malax 
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attachment.  In  operating,  then,  in  these  cases,  it  is  sometimes  possible 
to  effect  complete  removal  of  the  disease,  leaving  intact  the  orbital  plate 
and  malar  process  ;  and  when  tliis  is  possible,  the  result,  as  far  as 
appearance  goes,  is  infinitely  better  than  when  the  whole  bone  has  been 
removed.  In  some  cases,  however,  the  tumour  is  developed  in  connec- 
tion with  the  periosteum  of  the  maxilla,  and  grows  simultaneously  froia 
every  surface  of  the  bone,  and  within  the  antrum. 

The  osteocephaloma  is  in  most  cases  of  malignant  nature  from  tl 
first,  and  has  extended  beyond  the  limits  of  the  superior  maxilla  befon 
any  considerable  prominence  has  appeared  externally.     The  tuniom 
towards  the  cheek  may  be  yet  trifling,  while  the  mouth  and  fauces  a; 
completely  occupied,  and  the  base  of  the  cranium  hopelessly  involved. 
The  system,  too,  is  early  affected  by  the  malignant  cachexia.    In  such 
cases,  we  cannot — by  excision  of  the  superior  maxilla,  the  palatine  bones, 
and  the  malar — ^hope  to  take  away  the  whole  of  the  tumour ;  a  poi- 
tion  remains,  deep-seated  and  inaccessible ;  should  the  patient  not  di 
from  the  shock  and  loss  of  blood  during  the  operation,  reproductioi 
of  the  tumour  occurs,  with  a  soft,  fungated,  and  bleeding  mass  occu 
pying  the  mouth ;  and  the  fatal  result  is  in  such  cases  only  precipi 
tated  by  interference.    In  short,  while  we  may  perform  excision  o 
the  upper  jaw  with  the  best  prospect  of  success,  at  any  period  of  tli 
case,  in  osteosarcoma ;  we  ought  to  refrain  from  operation  in  all  ex 
amples  of  osteocephaloma,  excepting  those  in  wliich  we  are  satisfied  tha 
the  disease  is  only  commencing,  and,  as  yet,  limited  to  the  bone  ii 
which  it  began.    Such  cases  are,  however,  very  rare.    Any  enlargemeii 
of  the  root  of  the  nose,  or  obstruction  of  the  nostril  on  the  affected  sidi 
especially  if  it  has  appeared  at  an  early  stage  of  the  disease,  and  h 
been  accompanied  by  the  appearance  of  a  vascular  polypus  in  the  cavit} 
attended  with  repeated  attacks  of  hemorrhage,  or  where  the  eyeball  ; 
protruded  by  a  tumour  with  extensive  attachments  and  of  soft  elast' 
consistency,  should  be  considered  as  insuperable  obstacles  to  the  succes 
ful  performance  of  the  operation.    In  any  case  of  doubt,  the  extent  ( 
the  disease,  posteriorly,  should  be  carefidly  examined  by  the  finger  ca 
ried  upwards  behind  the  soft  palate,  so  as  to  estimate  the  condition 
the  sphenoid  and  temporal  bones. 

Extirpation  of  the  Superior  Maxilla. 

The  patient,  before  the  days  of  chloroform,  was  seated  firmly  on 
chair,  but  when  chloroform  is  given,  should  recline  on  a  table  with  tl 
head  and  shoulders  elevated  so  as  to  facilitate  the  manipulations  of  tl 
surgeon,  and  so  turned  as  to  favour  the  outward  escape  of  blood.  Eve- 
care  must  be  taken  to  prevent  the  main  risk,  namely,  asphyxia  by  acc 
mulation  of  blood  in  the  air  passages. 

The  tooth  or  teeth  having  been  extracted  at  the  point  where  secti 
of  the  alveolar  process  is  intended  to  be  made,  the  incision  by 
access  is  gained  to  the  tumour  may  either  be  carried  fi'om  the  inner  Cc 
thus  of  the  eye,  over  the  nasal  process  of  the  superior  maxilla,  down 
the  free  margin  of  the  upper  lip,  or  to  the  angle  of  the  mouth ;  or  ^ 
lip  may  be  divided  in  the  mesial  line,  and  the  incision  carried  into 
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nostril  by  detaching  the  ala.  Should  the  tiimour  be  of  largo  size  towards 
the  cheek,  the  incision  wiU  require  to  be  extended  from  the  external 
,u-ular  process  of  the  frontal  bone,  or  malar  prominence,  obliquely 
clowmvards  to  the  angle  of  the  mouth ;  dividing  the  whole  thickness  of 
the  cheek.  The  flap,  indicated  by  either  of  these  two  lines  of  incision, 
is  then  dissected  off  the  tumour  ;  and  is  held  out  of  the  way  by  an 
iissistant.  The  orbital  fascia  is  divided  along  the  lower  margin  of  the 
jvhit,  and  the  contents  having  been  separated  from  the  orbital  plate, 
^iiay  be  gently  elevated  and  protected  by  a  flat  copper  spatula,  which  is  also 
leld  by°the  assistant.  By  a  small  saw — stronger  and  longer  than  what 
s  oixlintu-ily  sold  as  Hey's — the  union  between  the  maxillary  and  malar 
)one  is  severed.  By  the  same  instrument  the  nasal  attachment  is  divided, 
nd  then  the  alveolar  process  is  cut  through,  at  the  point  where  the  tooth 
las  been  extracted  ;  and  a  groove  may  also  be  made  in  the  palatal  plate 


Fig.  m. 

[this  is  deemed  necessary.    A  pair  of  powerful  bone-pliers  are  then 
to  complete  the  section  of  the  osseous  attachments  already  men- 
Ined.  If  such  an  instrument  be  not  at  hand,  however,  the  section  may 
I  completed  readily  enough  by  means  of  the  saw  alone.    But  in  most 
|e8  the  bone  is  so  easily  divided  by  the  cutting  pliers,  that,  except  for 
malar  bone,  the  saw  is  unnecessary.    Now,  by  pressing  the  tumour 
iwards,  and  tilting  it  outwards,  the  bone-pliers  being  employed  as 
[ever,  and  the  healthy  alveolar  process  acting  as  a  fulcrum,  it  is  dis- 
ced from  its  connections.    At  this  period  of  the  operation  the  soft 
ite  should  be  divided  transversely,  from  the  point  of  the  hamular 
jcess  of  the  palate  bone,  or  from  the  tuberosity  of  the  alveolar  process 
le  maxilla,  to  the  middle  line,  and  the  bone  will  then  be  easily 
|ioved  from  its  bed  by  further  depressing  the  tumour,  and  twisting  it 
side  to  side — due  care  being  taken  of  the  eyeball  meanwhile. 
|>uld  the  tumour,  however,  be  too  small  to  afford  sufficient  pur- 
se, then  pressure  from  above  with  the  thumbs  upon  the  margin  of 
orbit  will  generally  suffice  to  effect  the  dislodgmcnt.     If  the 
ng.  272.  Tumour  of  the  upper  jaw  ;  shewing  the  lines  of  incision  for  removal. 
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lion   or  "  gripe"  forceps  are  at  liand,  they  command  the  maxilla  more 
thoroughly,  so  as  to  enable  the  operator  witli  the  sllghtcBt  effort  to  remove  4 
the  bone;  while  complete  separation  may  be  assisted  by  cutting  witli  l], 
knife  or  scissors  those  soft  parts  wliich  require  division  ;  the  ling,.- 
however,  usually  suffices  for  this  purpose.    Sometimes  the  palate  boji, 
comes  away  with  the  maxilla,  sometimes  it  remains  and  is  of  servic. 
afterwards  when  a  false  palate  and  teeth  are  fitted  in.    One  or  U 
vessels,  branches  of  the  internal  maxillary,  hanging  in  the  deep  woun 
will  probably  require  ligature ;  and  the  facial  vessels,  which  during  tl. 
operation,  if  not  tied  at  once,  were  restrained  by  the  fingers  of  an  d^- 
sistant,  are  also  secured.    The  amount  of  deep  bleeding  in  non-niali. 
nant  cases  is  generally  trivial— the  vessels  being  torn,  not  cut,  duru. 
evulsion  of  the  tumour — and  certainly  never  requires  ligature  of  tn 


Fig.  273. 

carotid  as  a  preliminary  proceeding.    The  vacant  space,  having  bee;> 
cleared  of  coagulum,  is  filled  witb  lint ;  and  over  this  the  flap  is  lai 
down.    The  incision  is  then  brought  together  with  great  accm-acy,  b. 
means  of  the  wire  suture,  and  one  harelip  suture  may  be  employe  , 
with  advantage  at  the  labial  margin.    Union  by  adliesion  generall  ' 
occurs  in  almost  the  entire  extent  of  the  facial  wound.    The  dee 
cavity  of  course  suppurates.    The  lint  loosens,  and  is  brought  aTra) 
A  less  amount  of  dressing  is  daily  renewed,  medicated  witli  a  "vreai 
solution  of  the  chlorurets  ;  and  cicatrization  is  obtained  in  due  tim 
In  some  cases,  a  marked  deficiency  remains  ;  and  tliis  may  be  rcmedie 
by  the  skill  of  the  dentist.    Eut  in  other  cases,  the  deficiency  is  wo: 
derfully  atoned  for ;  partly  by  the  formation  of  new  matter,  partly  b 
contraction  and  accommodation  of  the  old.    If  after-bleeding  ensue 
removal  of  the  lint  which  acts  as  a  poultice  to  the  part,  soaked  as  it  no 
Fig.  273.  Portrait  after  removal  of  the  upper  jaw,  for  osteosarcoma.  An  examp 
of  how  little  deformity  may  in  some  cases  remain. 
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ust  be  with  blood  and  saliva,  will  usually  be  followed  by  a  complete 
pontaneous  arrest.  Should  any  arterial  brancli  be  seen,  it  should  be 
ied ;  but  pei-sistont  general  oozing  will  either  cease  spontaneously,  or  be 
hacked  by  rinsing  the  mouth  with  cold  water,  or  witli  a  weak  solution 
f  percbloride  of  iron  or  matico. 

"When  the  tumour  is  of  large  size,  and  the  malai-  bono  is  encroached 
pon,  this  must  be  taken  away  along  with  the  maxilla.    In  such  a  case, 
fui-ther  incision,  along  the  zygoma,  may  be  necessary  to  enable  us  to 
ach  the  confines  of  the  tumour. 

If  the  tumour  be  small,  one  very  limited  incision  from  the  nostril  to 
he  free  margin  of  the  Hp  will  usually  suffice  ;  it  being  quite  possible  to 
xpose  the  parts  sufficiently,  by  raising  the  lip,  dividing  the  attachment 
f  the  ala  of  the  nose,  and  dissecting  up  the  cheek,  while  the  skin  of  the 
08  is  retained  entire.    When  the  orbital  plate  is  not  involved,  the  malar 
d  nasal  processes  are  left  intact,  and  the  saw  is  carried  transversely  across 
e  bone  from  below  the  malar  prominence  tiU  it  cuts  into  the  nostril ;  then 
e  alveolar  process,  hard  and  soft  palate,  and  the  muscular  attachments  of 
e  maxillary  tuberosity,  only  require  division  to  effect  the  complete  re- 
oval  of  the  portion  of  bone  engaged  in  the  disease.    Sometimes  a  portion 
f  the  tumour  which  the  saw  has  cut  through  will  be  found  in  the  upper 
art  of  the  cavity  of  the  antrum  which  remains  ;  this,  if  the  tumour  is 
on-malignant,  will  be  found  loose  and  can  be  removed  by  the  fingers.  If, 
owever,  the  tumour  is  of  doubtful  character,  and  the  bone  which  remains 
as  aiiy  indication  of  implication  in  the  disease,  this  should  determine  the 
mplete  extirpation  of  what  remains,  of  the  maxillary  bone  on  that  side. 

In  no  circumstance  can  there  be  any  propriety  in  resorting  to  the 
amsy  operations  which  were  performed  by  our  forefathers  in  such 
es  ; — commencing  our  operation  by  attacking  the  centre  of  the  tumour, 
d  endeavouring  to  limit  our  removal  of  parts  by  scooping  out  the  dis- 
ed  texture  by  means  of  a  gouge  or  similar  instrument.    The  principle 
■  which  the  operation  is  to  be  undertaken  is  to  go  beyond  the  dis- 
e,  and  to  cut  through  sound  osseous  tissue  ;  grubbing  at  such  tumours 
'y  secures  their  extension,  while  their  complete  removal  gives  a  per- 
anently  satisfactory  result.    No  doubt,  should  the  surgeon  be  uncertain 
to  the  soHdity  of  the  enlargement,  an  exploratory  puncture  should  be 
ade  in  the  direction  of  the  antrum,  previous  to  operation.    For,  exci- 
ri  of  the  upper  jaw  is  not  required  in  the  case  of  mere  distension  of  the 
trum  by  accumulation  of  fluid.    Or  should  we  be  in  doubt  whether  it 
a  tumour  of  the  maxilla,  or  a  polypus  of  the  antrum,  then  exploration 
the  tumour  through  an  incision  made  down  upon  it  should  be  resorted 
before  proceeding  to  extirpate  the  bone.    In  cases,  however,  of  fibrous 
lypus  of  the  posterior  nares,  excision  of  a  portion  of  the  jaw  may  be 
uired  as  a  preliminary  measure,  to  enable  the  surgeon  to  reach  the 
owth  so  as  to  effect  its  removal.    In  maldng  a  selection  of  the  line  of 
cision  to  be  preferred,  it  must  be  borne  in  mind  that  those  which  in- 
Ive  the  middle  of  the  face  are  less  obvious  afterwards  than  the  incision 
m  the  malar  bone  to  the  angle  of  the  mouth ;  partly  because  the 
rtrix  produces  less  deformity  in  this  situation,  partly  because  we 
>id  the  division  of  the  branches  of  the  portio  dura,  which  must  be  cut 
en  the  incision  passes  obliquely  through  the  check. 
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AFFECTIONS  OF  THE  FACE 
Wounds. 

Wounds  of  the  face  bleed  freely,  and  usually  require  deligation  or  torsion 
of  the  vessels  implicated.  Coaptation  should  be  carefully  effected,  as 
union  by  adhesion  usually  occurs,  Kttle  cicatricial  deformity  resulting. 
When  the  wound  does  not  penetrate  through  the  cheek,  but  is  above 
the  level  of  the  teeth  of  the  lower  jaw,  the  communication  with  the  buc- 
cal cavity  should  be  made  complete,  so  as  to  secure  a  free  escape  of  blood, 
etc.,  into  the  mouth,  and  thus  promote  accurate  and  immediate  union 
of  the  superficial  incision.  Perpendicular  wounds  may  open  into  the 
parotid  duct,  or  completely  divide  it,  giving  rise  to  one  form  of  saUvaiy 
fistula.  In  such  wounds,  division  of  the  branches  of  the  portio  dura,  ■witii 
paralysis  of  the  cheek,  at  least  for  a  time,  can  hardly  fail  to  occur.  After 
cicatrization,  resumption  of  the  nervous  function  may  be  expedited  by 
friction. 

Warts. 

Warts  not  unfrequently  form  on  the  integument  of  the  face.  Thej 
should  not  be  allowed  to  remain  :  for,  by  the  time  old  age  has  super 
vened,  they  will  be  found  either  already  degenerated,  or  prone  to  becc 
so.  It  is  well  to  remove  them  early,  while  they  are  yet  simple,  by 
elliptical  incision  including  the  portion  of  skin  from  which  they  grow. 

Erysipelas. 

Erysipelas  seldom  assumes  the  phlegmonous  form  in  the  face 
Punctures,  consequently,  suffice  for  abstraction  of  blood,  and  rehef  o: 
tension.  They  may  be  made  freely ;  for  the  cicatrices  leave  no  imseeml 
trace.  But  with  the  chalybeate  treatment  these  are  rarely  required 
dusting  the  surface  with  flour,  or  painting  it  with  glycerine  and  oxide  o 
zinc,  sufficing  to  allay  the  biirning  pain.  After  disappearance  of  the  mail 
attack,  the  patient  must  be  carefully  watched  for  some  days  ;  reaccessioD 
with  secondary  abscess,  being  very  apt  to  occur  in  the-  areolar  tissue  t 
the  lower  eyelids. 

Boils  and  Anthrax. 

Boils  and  carbuncles  occur  frequently  upon  the  face ;  the  former  i- 
adolescents,  the  latter  in  elderly  patients.  They  require  the  same  ireal 
ment  as  elsewhere.    In  young  females,  mcision  should  always  be  avoideu 
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if  possible,  as,  if  my  scar  results,  the  surgeon  is  sure  to  be  blamed  for 
the  tUsfigurement.  Irritation  of  the  sebaceous  folUcles,  and  too  fi-ee  an 
indulgence  in  fatty  articles  of  diet,  appai-ently  predispose  to  their  forma- 
tion. 

Spas^m. 

Spasmodic  twitching  of  the  muscles  on  one  side  of  the  face — the  orbi- 
icularis  palpebrarum,  the  levators  and  retractors  of  the  upper  lip,  and  the 
corresponding  muscles  of  the  nose — is  an  unpleasant  affection  of  no  un- 
common occurrence.  Often  it  will  yield  to  general  treatment;  more 
especially  to  regulation  of  the  primaB  vise.  Sometim.es,  also,  patient 
comiter-irritation  is  of  use,  directly  over  the  part ;  and  probably  the  pre- 
ferable mode  of  applying  this,  is  by  rubbing  on  nitrate  of  silver  in  sub- 
stance, so  as  to  vesicate.  In  chronic  and  obstinate  cases,  tenotomy  has 
been  had  recourse  to.*  In  one  example,  permanent  cure  followed  sub- 
cutaneous division  of  the  zygomatici,  the  levator  anguli  oris,  a  portion  of  the 
WUcularis  palpebramm,  and  the  depressor  alee  nasi  In  order  to  restrain 
hemorrhage,  and  consequent  ecchymosis,  nicely  to  result  from  such  a  cross 
wound  of  the  face,  accurate  pressure  is  necessary  immediately  after  with- 
Idrawal  of  the  knife.  In  many  instances,  however,  the  affection  is  due  to 
Imental  influences  disturbing  the  nervous  balance  which  directs  the 
luscles  of  expression,  and  is  quite  as  little  under  remedial  control  as 
Iblushing.  In  such  cases  division  of  the  muscles  could  only  make  mat- 
iis  worse. 

Neuralgia. 

Neuralgia  affecting  the  branches  of  the  fifth  pair  of  nerves  is  termed 
!  Douloureux ;  at  once,  unfortunately,  one  of  the  most  distressing  and 
lost  unmanageable  affections  to  which  the  human  frame  is  liable.  The 
reatment  is  supposed  to  fall  within  the  peculiar  province  of  the  phy- 
ician ;  and  consists  in  carrying  out  the  general  principles  on  which  the 
lagement  of  neuralgia  is  ordinarily  conducted.     At  one  time  the 
surgeon's  aid  was  not  unfrequently  sought ;  division  of  the  trunk  of  the 
fected  nerve  being  supposed  likely  to  afford  at  least  an  alleviation  of 
}  distressing  symptoms.    Experience  has  proved,  however,  that  such 
operation  is  in  most  cases  inexpedient ;  the  relief,  if  any,  is  but  partial 
and  temporary ;  and  the  neuromatous  enlargements,  which  form  on  the 
icated  extremities  of  the  nerve,  are  likely  to  produce  ultimate  aggra- 
iration.    The  operation,  in  truth,  may  be  the  means  of  converting  an 
Bxample  of  neuralgia,  unconnected  with  structural  change,  in  any  part  of 
phe  nerve,  into  a  worse  form,  dependent  on  structural  change,  not  only 
considerable,  but  probably  irremediable.    Sometimes  the  operation  has 
?roved  successful  upon  one  nerve,  only  to  diive  the  neuralgia  to  another 
-perhaps  inaccessible.    Very  seldom  does  it  effect  a  complete  cure.  In 
'  fortunate  examples  the  cause  of  the  neuralgia  must  have  lain  in  the 
peripheral  distribution  of  the  nerve  beyond  its  emergence  from  its  osseous 
al,  or  where  formation  of  osseous  matter  around  the  orifice  of  the  canal 
las  admitted  of  removal  at  the  same  time  that  the  nerve  has  been  divided. 
•  DiEFFENBACH  on  Division  of  Tendons  and  Muscles,  Berlin,  1841,  p.  315. 
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Tumours  of  the  Chech. 

Tumours  form  in  front  of  tlie  ear,  and  arc  of  various  kinds.  They 
may  be  simple,  fatty,  fibrous,  or  cystic.  Calcareous  formations,  too,  are 
not  unfrequent ;  tlie  earthy  matter  being  deposited  in  the  stroma  of  an 
enlarged  lymphatic  gland.  In  removing  such  growths  by  the  knife 
tlio  greatest  caution  should  guide  the  movements  of  the  hand;  lest 
the  branches  of  the  x>ortio  dura  be  cut  across,  and  paralysis  uf  the 
cheek  ensue  ;  and  lest  by  division  of  tlie  parotid  duct,  salivary  fistula  be 
established.  In  order  to  meet  such  indications,  the  dissection  should  be 
proceeded  with  in  the  direction  of  the  endangered  parts — horizontally; 
contravening  the  general  rule  of  cutting  in  the  direction  of  subjacent 
muscular  fibre. 

Abscess  of  the  Parotid  Region. 

This  may  either  be  superficial,  connected  with  inflammatory  affec- 
tion of  the  lymj)hatics  in  this  region,  or  deeply  seated  within  the  parotid 
fascia ;  from  the  density  of  structure,  the  formation  of  pus  is  attended 
with  great  tension,  pain,  and  febrile  irritation.  Such  suppurations 
may  follow  the  crisis  of  fever,  may  depend  upon  the  inflammatory 
change  of  the  parotid  gland  accompanying  salivation,  or  be  due  to 
disease  of  the  temporal  bone,  neck  of  the  jaw,  or  temporo-maxillaiy 
articulation.  In  such  cases,  if  left  to  themselves,  the  pus  collecting 
deeply  may  effect  its  escape  by  the  meatus  auditorius  externus,  by  the 
j)harynx,  or  at  the  side  of  the  root  of  the  tongue.  Whenever  the 
limited  induration  of  the  parotid  region  is  accompanied  by  redness  of  the 
surface,  oedema  of  surrounding  parts,  and  rigors,  incision  should  be  no 
longer  delayed ;  and  the  opening  should  extend  deeply  enough  to  open 
the  external  wall  of  the  parotid  fascia.  An  incision  between  the  angle  of 
the  jaw  and  the  point  of  the  mastoid  process  will  effect  this  safely,  its 
depth  being  regulated  by  the  amount  of  swelling. 

Tumours  in  the  Parotid  Region. 

Tumours  consisting  of  morbid  degenerations  of  the  parotid  gland  are 
fortunately  rare.  Tor  this  gland  is  so  situated  as  to  render  the  entire  ex- 
tirpation of  it,  even  in  the  healthy  state,  an  impossible  operation.  Those 
cases  which  abound  in  the  older  works  and  cases  of  surgical  writers, 
in  which  extirpation  of  this  gland  was  supposed  to  have  been  effected, 
modern  experience  has  proved  to  have  consisted  of  fibrous  or  fihro-cystic 
growths  forming  within  the  gland,  or  within  the  parotid  fascia,  and  which 
in  their  gradual  enlargement  have  produced  atrophy  of  the  gland,  so  as 
to  occupy  its  place,  and  become  moulded  to  its  form,  dipping  in  som 
cases  even  behind  the  neck  of  the  jaw  into  the  pterygoid  fossa.  How= 
ever  large,  if  the  simple  character  of  the  growth  has  been  well  ascertain 
by  attention  to  its  physical  characters  and  history,  an  operation  may  be 
undertaken  witli  the  certainty  of  success.  The  incisions  should  be  made 
at  a  point  where  the  tumour  is  most  prominent,  and  a  crucial  wound 
usually  affords  most  room  for  a  careful  dissection,  the  edge  of  the 
knife  being  carried  in  successive  strokes  upon  the  surface  of  the  tumour> 
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so  as  to  avoid  injiuy  to  the  portio  dura  nerve  and  the  tomporo-maxillary 
artery,  which  Ue  respectively  to  its  anterior  and  inner  aspects.  Malig- 
nant formations,  however,  unless  superficial,  sliould  uniformly  he  let 
alone ;  for  in  thoir  case  reproduction  is  certain,  if  any  portion  of  the 
original  growth,  however  sliglit,  he  permitted  to  remain  ;  and  the  extensive 
connection  of  tlie  lymphatics  in  this  region  always  excites  suspicions  of 
some  deeper  seated  malignant  disease.  Enlargement  of  a  single  lym- 
phatic gland  in  tliis  situation  may  simulate  a  tumour ;  hut  its  individual 
characters,  its  antecedents,  and  its  accompaniments,  will  usually  indicate 
sufficiently  its  nature  and  treatment. 


Sinus  of  the  Qheek. 

Patients  frequently  present  themselves  under  the  following  circum- 
stances. They  are  adolescents,  or  recently  adult ;  and  are  more  frequently 
female  than  male.  Many  months  previously,  an  .abscess  formed  on  the 
lower  part  of  the  cheek,  over  or  beneath  the  body  of  the  lower  jaw ; 
evacuation  took  place ;  a  more  or  less  copious  discharge  has  continued 
ever  since ;  and  though  many  and  various  remedial  means  have  been 
employed,  cicatrization,  or  even  marked  amendment,  has  never  been 
ohtained.  There  is  a  weak  sinuous  ulcer,  with  a  pouting  external 
surface ;  and  the  surrounding  integuments  are  swoln  and  discoloured 
by  passive  congestion  ;  or,  if  the  discharge  is  small  in  quantity,  there  is  a 
puckered  and  retracted  attempt  at  a  cicatrix.  In  the  great  majority  of 
such  cases,  if  not  in  all,  the  exciting  and  retaining  cause  is  to  be  found 
within  the  moutL  Opposite,  or  nearly  opposite,  the  affection  of  the 
cheek,  a  decayed  tooth  or  stump,  or  a  discoloured  tooth  with  a  dead  fang, 
will  he  found,  probably  imbedded  in  a  diseased  gum.  And  on  removal  of 
these  sources  of  irritation — and  not  until  then — will  the  sinus  and  ulcer 
be  brought  to  heal  Without  extraction  of  the  offending  tooth  or  teetb, 
the  most  energetic  and  sustained  practice  may  be  put  in  force  against  the 
cheek,  without  success.  After  extraction,  heahng  may  occur  even  without 
any  remedial  means  having  been  applied  directly  to  the  part. 

Salivai'y  Fistula. 

In  consequence  of  wound,  abscess,  or  ulceration,  the  duct  of  the  parotid 
gland  may  open  externally  on  the  cheek.  And  by  outward  discharge 
■hrough  the  fistulous  aperture,  not  only  are  deformity  and  inconvenience 
ccasioned,  but  also  a  serious  loss  is  sustained  of  secretion  valuable  in  the 
^  rocesses  of  mastication  and  digestion.  The  principles  on  which  a  cure 
to  be  attempted  are  very  simple  ;  namely,  the  estabhshment  of  an  in- 
mal  opening,  by  which  the  sahva  may  be  poured  into  the  mouth,  and 
aved ;  and  the  shuttmg  up  of  the  external  aperture  whence  this  fluid 
as  previously  i-un  to  waste.  To  effect  this  in  practice  is,  however,  no 
"iy  matter.  Dilatation  of  the  duct  between  the  fistulous  opening  and 
i  papillary  aperture  of  the  duct,  opposite  the  second  molar  in  the 
pper  jaw,  may  sometunes  suffice  to  effect  the  first  of  these  indications, 
domg  this,  a  foreign  body,  such  as  a  barley  corn,  a  bit  of  fish-bone, 
the  hair  of  a  tooth-brush,  may  perhaps  be  detected  lying  in  the 
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duct ;  acting  as  a  foreign  body,  occluding  the  "buccal  extremity  of  the 
canal,  and  determining  the  ajDparently  idiopathic  suppuration  of  the 
cheek,  which,  in  the  first  instance,  gave  rise  to  the  fistula.  Should  mere 
dilatation  not  suffice,  then  a  straight  needle,  carrying  a  silver  wire,  should 
be  passed  from  the  external  opening  of  the  fistula  into  the  mouth  as  tax 
back  as  possible ;  the  wire  is  then  drawn  forwards,  and  retained  in  the 
mouth  j  the  needle  is  now  threaded  with  the  other  end  of  the  Avdre, 
which  is  passed  in  at  the  same  external  opening,  and  made  to  pene- 
trate the  mucous  membrane  at  about  the  distance  of  half  an  inch  from 
the  first  puncture ;  the  two  ends  of  the  wire  are  then  t-svisted  together, 
and  day  by  day  the  twisting  is  continued,  till  the  triangular  portion,  in- 
cluded in  the  loop  of  wire,  is  cut  through.  Should  the  external  aperture 
not  spontaneously  heal  during  this  process,  its  cicatricial  margins  may  he 
removed  by  an  elliptical  incision,  the  surfaces  of  which  are  to  be  brought 
into  accurate  contact  by  means  of  a  point  of  twisted  suture.  If  the 
fistulous  aperture  is  very  small,  contraction  may  be  induced  by  the  appli- 
cation of  a  red-hot  wire,  at  long  intervals.  Autoplasty  may  be  of  use,  in 
those  cases  in  which  there  is  much  loss  of  substance,  and  in  which  the 
ordinary  means  of  effecting  closure  have  failed.  When  the  fistulous 
aperture  communicates  with  the  duct  of  the  parotid  where  it  crosses  the 
masseter  muscle,  the  establishment  of  a  free  aperture  of  communication 
with  the  mouth  becomes  almost  impossible  ;  our  efforts  should  therefore 
be  directed  to  effect  free  dilatation  of  Steno's  duct  and  contraction  of 
the  fistulous  opening.  Small  fistulous  apertures,  too  small  to  admit  any 
probe,  sometimes  exist  in  the  parotid  region,  and  communicate  dhectly 
with  the  gland.  They  are  seldom  a  source  of  any  annoyance  ;  they,  like 
the  openings  along  the  anterior  part  of  the  neck,  are  usually  congenital, 
and  may  be  regarded  as  remains  of  the  foetal  branchial  intervals  which 
have  here  incompletely  coalesced. 


Fracture  of  the  Malar  Bone  and  Zygoma. 

This  is  a  rare  accident.  The  deformity  is  considerable,  and  sometimes 
not  easily  remedied  ;  as  in  the  following  example  : — A  lad,  aged  eighteen, 
was  struck  on  the  face  by  a  full  blow  from  the  fist  of  a  heavy 
athletic  man.  The  zygoma  had  given  way,  and  also  the  union  between 
the  malar  bone  and  superior  maxilla.  The  former  bone  had  been  driven 
much  down,  giving  a  remarkably  sunk  appearance  to  the  face,  with  defi- 
ciency of  orbital  margin.  By  examination  from  the  mouth,  it  was  also 
apparent  that  the  roof  of  the  maxillary  antrum  had  been  broken  and 
depressed.  In  addition  to  the  deformity,  the  patient  complained  of 
much  pain ;  there  was  a  numbness  of  that  side  of  the  mouth ;  and  con- 
siderable difficulty  was  experienced  in  attempting  to  close  the  jaw,  the  - 
redundant  soft  parts  of  the  cheek  lodging  between  the  teeth.  By 
pushing  upwards  with  the  finger-points,  insinuated  from  behind  the 
masseter,  the  malposition  of  parts  was  in  some  degree  rectified ;  but  still  ■ 
considerable  displacement  and  deformity  remained.  In  another  example, 
in  a  driver  of  Artillery  who  sustained  this  injury  from  the  kick  of  a 
horse,  the  deformity,  which  was  considerable,  was  easily  removed  by 
employing  a  pair  of  dressing  forceps  introduced  into  the  mouth  behind  t 
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the  luassetor,  and  pressed  against  the  malar  prominence.  In  all  cases, 
till  the  parts  consolidate,  the  masseter  should  be  kept  at  rest  hy  a  ban- 
dage, as  in  fracture  of  the  lower  jaw.  The  zygomatic  arch  may  be  frac- 
tured by  direct  violence,  usually  from  without ;  sometimes,  ho>vever,  from 
within,  as  in  a  case  mentioned  by  Duverney,  in  which  a  lace  bobbin  was 
dri^'en  from  the  mouth  outwards  in  the  direction  of  the  zygoma.  If  there 
is  much  displacement  inwards  upon  the  temporal  muscle  and  the  coronoid, 
the  only  means  of  effecting  elevation,  without  resorting  to  cutting  down 
upon  the  bone,  is  to  introduce  a  stout  shoemaker's  awl  beneath  the  arch, 
and  by  the  purchase  so  obtained  attempt  to  elevate  the  depression. 


CHAPTER  XXXVII. 


AFFECTIONS  OF  THE  LIPS. 
Harelip. 

This  term  is  applied  to  congenital  fissure  of  the  lip ;  tlie  part,  so  de- 
formed, being  supposed  to  liave  a  resemlilauce  to  the  natural  develop- 
ment of  the  hare.  In  general,  there  is  a  strong  wish,  on  the  part  of  the 
parents  and  friends,  to  trace  the  untoward  result  at  birth  to  some  sinister 
impression  made  on  the  mind  of  the  mother  during  utero-gestation — Avith 
what  success  it  were  more  curious  than  useful  to  inquire.  The  affection 
may  be  single  or  double,  simple  or  complicated. 

Single  Harelip  consists  of  a  fissure,  with  a  prolabial  margin  on  each 
side,  extending  through  the  whole  thickness  of  the  lip,  situate  on  one 
side  of  the  mesial  line,  and  either  partially  dividing  the  lip,  or  extending 
completely  into  the  cavity  of  the  nostril.    When  the  affection  is  both 
simple  and  single,  there  is  no  other  deformity  in  the  mouth  ;  the  hard 
and  soft  palates  are  entire  and  fully  developed,  and  the  gums  are  normal 
Deformity  is  great,  however,  even  in  the  simplest  form ;  and  the  func- 
tions of  the  parts  are  also  much  interfered  with.    The  only  remedy  is  by 
operation  ;  making  raw  the  edges  by  incision,  approximating  the  fissure 
accurately  at  every  point,  and  securing  imion  by  adhesion.    The  prefer- 
able period  for  performing  tliis  operation,  probably,  is  after  the  child  has 
passed  the  second  year ;  but  the  operation  has  been  successfully  per- 
formed, even  a  few  hours  after  birth.    By  the  end  of  the  second  year 
the  trying  process  of  dentition  has  usually  gone  by ;  and  there  is  conse- 
quently a  better  tolerance  of  pain  and  loss  of  blood  than  at  an  earher  period. 
Also,  at  this  age,  the  patient,  though  unruly  to  its  utmost,  is  yet  easily 
managed  and  controlled  ;  and  the  procedure  is  manifestly  favourable  to  the 
due  advancement  of  articulation,  and  the  important  educational  results 
which  follow.    For  a  like  reason  as  in  extirpation  of  the  upper  jaw,  anaes- 
thesia is  here  somewhat  hazardous  ;  yet,  with  care,  it  may  be  employed 
safely  enough — the  patient's  position  being  altered,  occasionally,  so  as  to 
obviate  the  risk  of  choking  by  blood.    The  child,  rolled  firmly  up  in  a 
linen  sheet — mummy- wise — with  its  arms  by  its  side,  is  held  on  the  lap 
of  a  nurse  or  an  assistant,  and  has  its  head  secured  between  the  knees  of 
the  surgeon,  who  is  seated  on  a  chair  in  front  of  the  patient  and  nurse ; 
or  the  child  is  laid  on  a  table,  the  head  resting  on  a  pillow.    The  free  i 
margin  of  the  lip,  on  one  side  of  the  fissure,  is  taken  hold  of  by  the 
finger  and  thumb  ;  or,  better,  by  means  of  a  pair  of  artery  forceps ;  the ! 
point  piercing  the  thickness  of  the  lip  just  within  the  angle  of  the  pro- 
labial  margin,  and  putting  the  part  on  the  stretch  in  a  perpendicular, 


HARELIP. 


7G7 


direction.    A  straiglit  sharp-pointed  bistoury  is  thon  inserted  at  tlie 
upper  or  nasal  angle  of  tlie  deficiency,  and  carried  steadily  down- 
wards, after  transfixion,  so  as  to  leave  a  smooth  cut  surface  on  the  mar- 
oiu  of  the  fissure.  The  like  is  done  on  the  opposite  side.   On  both  sides 
the  incision  sliould  bo  curvilinear,  so  as  to  produce  a  prominence  of  the 
mai'gin  of  the  lip  at  the  site  of  the  fissure,  when  the  raw  surfaces  are 
brought  into  linear  contact.    To  secure  this  more  completely,  various 
modifications  of  this  simple  operation  have  been  devised  ;  for  instance  : — 
[Near  the  prolabium  the  knife  is  arrested  and  mthdrawn,  and  the  two 
flaps  are  left  pendent.    The  hp  is  then  tem- 
poiurily  brought  together,  and  an  estimate  is 
made  of  how  much  of  the  lower  part  of  one 
or  both  of  these  flaps  should  be  retained,  in 
order  to  fill  up  completely  the  notch  which 
is  otherwise  so  apt  to  remain  at  the  prola- 
Ibium ;  and,  this  having  been  ascertained,  the 
Inecessary  abbreviation  of  the  pendent  flaps 
lis  made.    The  wound  is  then  finally  closed, 

jaccurately,  by  points  of  twisted  and  interrupted  wire  sutures.  The 
iltinia.te  success  of  the  operation  depends  chiefly  on  the  accuracy 
ith  which  this  co-aptation  is  effected,  and  therefore  the  sutures  should 
lot  be  introduced  till  all  bleeding  has  ceased,  either  spontaneously 
yi  by  the  use  of  torsion.    One  needle  close  to  the  prolabial  margin, 


Fig.  275. 


Fig.  276. 


ttcluding  nearly  the  whole  thickness  of  the  lip,  except  the  mucous 
bembrane,  having  been  introduced,  and  the  margins  brought  to- 
pher  with  the  fingers,  the  effect  is  observed ;  and  if  seen  to  answer 
ptisfactorily,  two  or  three  points  of  wire  suture  are  introduced  between 
ae.  needle  and  the  nose  ;  while  finally  the  thread  is  wound  in  a  ficrure 
8  round  the  harelip  needle  at  the  prolabium.  The  point  of  "this 
eedle  is  then  cut  off;  and  the  needle  itself  may  generally  be  re- 
Joved  in  two  or  three  days.    The  wire  sutures  should  be  allowed  to 

Fig.  274.  Malgaigne's  operation.    The  dotted  lines  mark  the  fissure. 
Fig.  275.  Simple  harelip.  The  dotted  lines  mark  the  incisions,  in  the  ordinary 
|>eration,^but  more  of  the  prolabium  should  be  removed. 

Fig.  276.  Single  operation  for  double  harelip.    The  dotted  lines  mark  the  inci- 
Pns,  as  ordinarily  practised  ;  but  the  lateral  incisions  answer  better  when  made 
ilmear,  and  terminate  by  dividing  the  prolabial  margin  at  a  point  correspondine 
the  cut  to  .the  line  of  the  upper  incisors. 
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remain  till  union  is  complete,  unless  tliey  seem  to  create  irritation.  After 
tlie  removal  of  the  needle  a  strip  of  plaster,  applied  from  cheek  to  cheek 
across  the  lip,  may  sometimes  bo  found  advantageous. 

To  assist  the  sutures  in  their  work  of  coaptation,  pressure  may  bo 
made  on  each  cheek,  bulging  the  lip  forward,  by  means  of  a  kind  of 
truss  made  for  the  purpose.  However  carefully  applied,  and  apparently 
useful  when  adjusted,  yet  in  a  restless,  fractious  child,  in  whom  its  use 
might  seem  most  requisite,  it  will  be  found  certainly  displaced  within  a 
few  hours,  and  either  require  constant  readjustment,  or,  if  left  displaced, 
will  positively  drag  upon  the  lip,  and  tend  to  do  more  harm  than  good. 

If  the  fissure  extends  into  the  nose,  and  the  ala  nasi  on  that  side  is 
flattened,  the  mucous  membrane  reflected  from  the  lip  upon  the  gums 
should  be  divided,  and  the  cheek  and  ala  sufficiently  dissected  from  the 
superior  maxilla,  to  admit  of  such  a  degree  of  sUding  of  the  cheek  as  will 
elevate  the  nose  and  diminish  its  gaping  aperture. 

In  double  harelip,  there  is  a  fissure  extending  from  each  nostril,  and 
usually  complete.  The  intermediate  portion  of  lip  may  be  fully  deve- 
loped, i»r  it  may  be  short  and  deficient.  In  the  one  case,  two  hues  of 
wound  are  necessary — the  ordinary  operation  being  applied  to  each 
fissure  ;  in  the  other,  a  single  approximation  will  sufiice — as  is  suffi- 
ciently illustrated  in  the  diagram  (Fig.  276). 

Complicated  Harelip. — CompKcation  attends  on  the  double  form 
more  frequently  than  on  the  single.    The  hard  and  soft  palates  may  be 
cleft.    Or  the  gum  is  in  an  abnormal  state  j  projecting  forwards  between 
the  fissures,  attached  to  the  columna  and  anterior  extremity  of  t" 
septum  of  the  nose  and  central  palatine  arch.    This  central  alveo' 
prominence  bears  the  two  central  incisors,  and  constitutes  the  analogue 
of  the  intermaxillary  bones  which  are  normally  present  as  a  separate 
structure  in  some  of  the  lower  animals.    The  abnormal  state  of  the 
palate  makes  no  difference  in  the  operation  on  the  lip  ;  except  to  expedite 
its  performance,  in  the  hope  that  the  traction  so  exerted  may  have  some 
good  efi'ect,  in  favouring  diminution  of  the  palatine  chasm  during  pro- 
gressive development  of  the  parts.    In  the  case  where  an  intermaxillary 
bone  exists,  after  dissecting  up  the  portion  of  lip  developed  in  connec- 
tion with  it,  and  continuous  with  the  columna,  the  narrow  neck  of  attach- 
ment of  the  intermaxillary  bone  is  then  divided  by  means  of  bone-pHers 
and  its  removal  having  been  thus  effected  as  a  preliminary  proceedingj 
the  hareHp  is  afterwards  dealt  with  in  the  ordinary  way.    In  some  fe 
cases,  repression  of  the  prominence  may  be  efiected,  by  adapting  i; 
spring  instrument  calculated  to  exert  the  necessary  amount  of  pres. 
sure ;  or  a  /\  shaped  portion  of  the  palatal  arch  having  been  cut  awa; 
with  pliers,  the  bone  is  forcibly  retained  on  the  same  level  as  th 
rest  of  the  alveolar  arch  by  means  of  wire  sutures.    This  of  course  mus 
be  performed  at  an  early  period  of  life ;  but  the  union  of  the  labw 
fissures  may  be  delayed  as  long  as  is  deemed  expedient. 

Ulcers  of  the  Lips. 

The  lips  are  liable  to  ulceration  of  the  ordinary  kind ;  induced 
exposure  to  weather,  irritation  of  tartar  or  decayed  teeth,  gastric  < 
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order,  external  injury,  or  direct  application  of  an  irritant  cause.  The 
prolabium  is  the  part  most  frequently  involved. 

Treatment  is  begim  by  removal  of  the  cause,  when  that  is  apparent ; 
avoiding  atmospheric  exposure,  subduing  excitement  caused  by  external 
injury,  removing  sources  of  irritation  from  the  gums,  discontinuing  the 
habitual  use  of  a  short  pipe,  correcting  the  digestive  organs,  etc.  Then 
applications  are  made  to  the  sore,  according  as  its  appearance  may  seem 
to  require ;  and  nitrate  of  silver,  either  in  substance  or  in  solution,  is 
foimd  to  be  the  application  most  generally  useful — the  ulcer  usually 
partaking  more  or  less  of  the  irritable  character.    Throughout  the  treat- 
ment, it  is  of  great  importance  to  secure  rest  of  the  part  as  much  as 
possible.    In  the  child  of  strumous  habits,  ulceration  of  the  prolabium 
and  lining  of  the  upper  lip,  near  its  centre,  is  very  apt  to  occur,  with 
much  swelling  of  the  part ;  and  in  such  cases  the  binding  of  a  riband 
ightly  over  the  lip  is  found  to  be  very  beneficial — securing  comparative 
est  of  the  part,  and  promoting  discussion  of  the  swelling  by  pressure. 
Indurated  chancres  are  occasionally  met  with  in  this  situation, 
,d  may  by  a  careless  practitioner  be  mistaken  for  epithelial  cancer ; 
ut  the  age  of  the  patient,  the  multiple  submaxillary  indolent  glandular 
nlargement,  the  history  of  the  case,  and  the  appearance  of  eruption, 
1  generally  suffice  to  indicate  the  true  nature  of  this  previously  in- 
ractable  ulcer. 

Malignard  Ulcers  of  the  lips  are  by  no  means  rare ;  but  are  peculiar 
p  the  advanced  in  years,  as  cancer  usually  is  ;  and  the  lower  lip  is  much 
.ore  frequently  affected  than  the  upper.    The  disease  may  commence 
•y  carcinomatous  formation  of  a  warty  character,  or  in  a  fissure,  which 
its  treatment,  becomes  an  ulcer,  and  is  preceded  by  an  extension  of 
.6  hard  margin  which  characterizes  the  limits  of  the  disease.  A 
mmon  inducing  cause  is  the  habit  of  smoking  with  a  short  clay  pipe ; 
Hch,  saturated  with  the  essential  oil  of  tobacco,  becomes  hot,  and  thus 
ritates  the  prolabium — daily,  or  many  times  a  day.    The  only  remedy 
T  the  cancerous  affection  is  by  free  and  early  removal  of  the  diseased 
;  while  the  ulceration  is  yet  limited,  and  no  involvement  of  the  lym  ■ 
atics  is  apparent.    For  superficial,  suspicious  sores,  affecting  the  mere 
'olabium,  escharotics  may  sufiice ;  nitric  acid,  nitrate  of  mercury, 
.oride  of  zinc,  or  potassa  fusa — freely  applied.    But  when  other  tex- 
■es  are  involved,  the  knife  alone  is  worthy  of  confidence. 
When  the  affection  is  mainly  on  the  prolabial  surface  of  the  lip,  the 
.ole  may  be  taken  away,  and  yet  with  very  little  deformity.    By  two 
iptical  incisions,  the  diseased  portion  is  included ;  the  knife  being 
tered  in  the  middle  of  the  prolabial  space,  and  made  to  pass  first  on 
e  integinnental,  and  then  on  the  mucous  aspect  of  the  disease.  The 
rbid  structure,  thus  marked,  is  carefully  dissected  out  j  and  then  the 
egmnent  and  mucous  membrane  are  brought  together  by  points  of 
errupted  suture. 

When  the  disease  is  more  superficially  extensive,  it  is  possible  both 
remove  the  diseased  part  satisfactorily,  and  to  prevent  any  great 
onnity ;  the  margin  of  the  lip  including  the  disease  being  cut  away 
a  horizontal  iucision  through  the  whole  thickness  of  the  lip,  by  means 
curved  scissors.    When  again  the  disease  extends  less  along'  the  lip 
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tlian  deeply  towards  the  chin,  its  removal  cau  best  he  effected  by  means  of 
the  bistoury.  The  including  incisions  are  made  by  transfixion  in  tlie  form 
of  tlio  letter  V,  the  apex  pointing  downwards  ;  and  tlie  incision  should 
be  carried  from  the  central  point  below  upwards,  first  in  one  dhection 
and  then  in  the  other.  Care  is  taken  that  the  good  general  rule  ia 
not  transgressed,  of  taking  away  a  border  of  apparently  sound  texture 
along  with  the  diseased  structure;  the  limits  of  the  disease  being  recog- 
nised by  the  extent  of  indurated  tissue  as  felt  by  the  fingers  and  thumb, 
which  grasp  the  parts  during  tlio  operation  so  as  to  steady  and 
stretch  the  lip  before  the  knife.  The  Avound  is  approximated  and 
secured,  by  twisted  suture  ;  as  for  harelip. 

In  not  a  few  cases,  however,  almost  the  whole  surface  of  the  lip  is 
involved,  the  disease  at  the  same  time  extending  deeply  towards  the 
chin.  Under  such  circumstances,  we  have  but  one  paramount  indication  to 
fulfil ;  namely,  complete  excision  of  the  diseased  part ;  and  this  is  effected 
by  the  same  plan  of  incision  as  just  described.  To  effect  approximation, 
however,  both  angles  of  the  mouth  must  be  extended  outwards  by  in- 
cision, Avhen  the  V-shaped  wound,  with  a  little  dissection  of  the  mucons 
membrane,  will  be  foimd  to  come  together  Avith  some  straining — 
harelip  pins  and  interrupted  wire  sutures  being  used  to  maintain  the  parte 
in  apposition.  While  common  thread  sutures  are  introduced  betwee 
the  mucous  membrane  and  the  sldn  Avhere  the  two  straight  incisio' 
are  brought  towards  the  mesial  line,  and  noAV  constitute  the  free  ma 
of  the  lip,  one  or  tAvo  sutures  will  still  be  required  to  attach  the  es 
tremities  of  the  upper  lip  in  their  new  relations  with  the  tissues  of 
cheek  ;  and  then  the  operation  is  complete. 

When  the  parts  are  not  sufficiently  lax  to  admit  of  this  be* 
effected,  the  loAver  lip  may  be  restored  by  the  elevation  of  the 
jacent  parts.*     The  operation  is  thus  described  by  Mr.  Syme,  in 
case  in  which  removal  of  the  cancer  and  restoration  of  the  lip  was  do 


Fig.  277.  Fig.  27S. 

at  the  same  time  : — "  Two  incisions  Avere  made  from  the  angles  of  tb 
mouth  so  as  to  meet  at  the  chin,  and  remove  the  Avhole  of  tlie  morbr 
part  in  a  triangular  form.  The  lines  ah  and  he  being  supposed  t 
represent  these  incisions,  I  cut  from  the  point  h  outAvards  and  dow) 
wards,  on  each  side,  to  d  and  e,  in  a  straight  direction,  and  then,  AVitJi 

*  See  Blasius,  Kluiisclicn  Zuitsclirift,  Hallo,  1836.  DienViil.ach,  llaiulbucli  «1 
ria.sticlioii  Chinirgic,  lierliii,  1838.  SiTre,  Traitc  .sur  I'Art  Rcstaurer  Ir.s  Pfl'> 
jiiitcs  dela  Face,  Paris,  1842.    Symc,  Monthly  Journal,  March  1847,  p.  <342. 
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slight  curve  outwards  and  upwards,  to  /  and  (j.  The  flaps  a  h  df  and 
c/Tt'^/wero  next  detached  from  their  subjacent  connections,  and  raised 
upwards,  so  that  the  edges  a  h  and  c  d  came  into  a  horizontal  line  ; 
while  those  represented  by  h  d  and  h  e  met  together  in  a  vertical  direc- 
tion, and  the  lateral  extensions  to  /  and  g  allowed  sufficient  freedom  to 
prevent  any  puckering  or  overstraining.  The  respective  surfaces  were 
lastly  retained  in  contact  by  the  twisted  and  interrupted  suture ;  four 
pomts  of  the  former  being  inserted  in  the  middle  line  from  the  lip 
downwards,  and  the  same  number  of  the  latter  in  the  curved  portion  on 
each  side.  The  wound  then  presented  the  appearance  shown  by  Fig.  278. 
It  healed  entirely  by  the  first  intention."  Should  a  restoration  of  only 
one  side  of  the  Hp  be  required,  this  plan  will  be  found  to  answer  admir  - 
ably, the  ijicisions  being  of  course  confined  to  that  side  alone. 


Gancrum  Oris. 

This  is  an  example  of  Sloughing  Phagedasna.  It  originates  in  the 
mucous  membrane  of  the  lip  or  cheek,  and  extends  sometimes  both 
rapidly  and  far,  presenting  the  usual  characters  of  that  class  of  sore.  It 
is  almost  exclusively  met  with  in  the  ill-fed,  ill-clothed,  and  ill-housed 
children  of  the  poor,  in  densely-populated  towns.  But  in  any  child  of 
weakly  habit  it  may  be  induced,  by  imprudent  mercuriaHsm.  The 
constitution  sympathizes  greatly ;  in  the  form  of  irritative  fever,  tending 
to  the  typhoid  type.  Treatment  consists  in  amending  the  outward 
condition  of  the  patient,  if  possible,  by  change  of  air,  ventilation,  etc. ; 
rectifying  the  primte  vise ;  studiously  avoiding  all  mercurial  medicines ; 
carrying  out  the  active  local  treatment  suitable  to  tliis  form  of  sore ;  and 
administering  internally  the  chlorate  of  potass — found  to  be  a  very 
appropriate  alterative,  in  the  dose  of  from  one  scruple  to  two  scruples  in 
the  course  of  twelve  hours.  Iron  also,  and  the  liquor  chlorinei,  adminis- 
tered internally — and  the  latter  also  applied  to  the  part,  either  in  the 
concentrated  form,  or  as  a  wash,  when  sufficiently  dilute — will  be  found 
very  advantageous.  When  the  case  is  seen  at  its  commencement,  the 
appHcation  of  strong  nitric  acid,  as  a  caustic,  to  the  sore  on  the  inside 
of  the  mouth,  will  usually  check  its  progress.  This  manipulation  must 
of  course  be  effected  while  the  patient  is  under  chloroform,  to  secure 
accuracy  and  completeness  of  application.  In  the  worst  form,  nourish- 
ment, tonics,  and  stimuli,  are  imperiously  demanded,  to  prevent  sinking. 
And  if  the  patient  suiwive,  the  loss  of  substance  will  probably  be  such 
as  can  be  remedied  only  by  an  autoplastic  operation  in  after  life. 


Cheiloplastics. 

When  the  lip  has  been  lost,  either  entirely,  or  in  its  greater  part,  in 
a  patient  otherwise  of  tolerable  health,  and  neither  adolescent  nor  far 
advanced  in  years,  restoration  by  a  plastic  operation  may  be  nndertaken. 
■The  part  may  have  been  destroyed  by  wound,  sloughing,  or  intractable 
iJlceration.  In  the  last  mentioned  case,  we  must  be  very  careful  not  to 
ttempt  the  engrafting  of  a  substitute,  until  all  ulcerative  tendency  has 
or  some  time  wholly  ceased — for  very  obvious  reasons.    After  removal 
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of  tnily  caucorous  disease,  restorative  iuiorference  is  seldom  required  • 
except  by  the  operations  already  spoken  of.  ' 

The  autoplastic  operation  may  be  conducted  on  tlie  sajne  principles  as 
for  restoration  of  the  nose.    A  flap,  of  suitable  form  and  dimensions  is 
brought  from  beneath  the  chin.    A  connecting  slip  is  left  at  the  sym- 
physis ;  there  gentle  twisting  is  made,  so  as  to  bring  integument  to  the 
surface  ;  the  part  is  seciired  in  its  new  site  by  suture  ;  and,  by  the  like 
means,  a  portion  of  the  submental  wound  is  approximated — the  rest  being 
left  to  heal  by  gi-anulation.    After  adhesion  of  the  flap  is  completed,  the 
mental  slip  of  attachment  is  divided,  and  smoothed  down,  by  tlie  bistoury, 
Where  the  upper  lip  has  been  destroyed  by  ulceration,  so  tliat  a  mere 
narrow  band  of  tissue  beneath  the  columna  represents  this  part,  restora- 
tion may  bo  effected  by,  1st.  Detaching  the  remains  of  the  lip  trans- 
versely from  the  parts  beneath ;  2d.  Making  two  oblique  or  curvilinear  in- 
cisions which,  meeting  together  in  the  middle  Kne  beneath  the  cohimna, 
extend  outwards  through  the  thickness  of  the  cheek  beyond  the  alse  of 
the  nose ;  then,  3d.  Dissecting  up  the  cheek  to  the  extent  of  the  inci- 
sions, the  central  portion  of  the  two  lateral  incisions  are  brought  together 
by  sutures,  in  a  perpendicular  direction,  so  as  to  form  the  middle  of  the 
lip,  while  the  rest  of  the  lines  of  incision  are  imited  so  as  to  support  the 
central  portion.  "When  loss  of  the  upper  Hp  is  confined  to  one  side,  a  por- 
tion of  the  whole  thickness  of  the  lower  lip  may  be  emploj'-ed  to  occupy 
the  deficiency.    The  prolabium  of  the  lower  lip  sb.ould  be  first  detached 
by  an  incision  parallel  to  the  margin  of  the  lip,  but  left  adherent  to  the 
central  portion ;  an  incision  is  then  carried  fi'om  this  point  doAvnwards 
towards  the  chin,  and  curved  beneath  the  base  of  the  jaw,  as  in  Fig.  277, 
but  only  upon  one  side  instead  of  both,  as  there  represented.  Hie 
large  flap  thus  marked  out  is  then  raised,  and  the  cicatrix  corresponding' 
to  the  site  of  the  upper  lip  having  been  dissected  out  so  as  to  receiv" 
it,  the  flap  is  attached  in  its  new  position  by  sutures.    An  incision  is 
then  carried  through  this  flap,  corresponding  in  level  and  extent  to  th 
mouth,  upon  the  opposite  side ;  and  while  the  prolabium  which  was 
detached  from  the  lower  lip  as  a  prehminary  to  the  operation  is  attache 
to  the  new  margm  of  the  lower  Hp,  the  mucous  membrane  and  skiu  of 
the  new  upper  lip  are  brought  together  by  tlu-ead  sutures.    The  re 
mainder  of  the  incision  through  the  middle  of  the  lower  lip  is  adjuste 
to  the  parts  on  the  opposite  side  where  they  correspond,  and  the  ga_ 
beneath  the  base  of  the  jaw  left  to  granulate.    Mr.  Teale  of  Leeds  h 
devised  an  ingenious  method  for  effecting  restoration  of  tlie  lower  hpf 
in  cases  where,  from  the  cicatrization  of  an  extensive  burn  in  the  neck, 
the  integuments  of  the  lower  part  of  the  fiice  have  been  dragged  down-: 
wards.    In  such  cases  the  lower  lip  is  everted  and  the  inferior  iucisorfci 
left  exposed.     He  recommends  an  incision  to  be  carried  transversehj 
across  the  exposed  mucous  membrane  of  the  lower  lip  parallel  to  tbc^ 
gingival  margin,  from  one  canine  tooth  to  the  other ;  from  each  end  o: 
this,  perpendicular  incisions  are  carried  downwards  to  the  base  of  the  jaw 
and  from  the  extremity  of  these  incisions,  two  curvilinear  ones  cxt<^iH 
outwards  along  the  base  of  tlie  bone.    The  triangular  flops  tlius  market 
out  are  dissected  up,  until  sufficiently  detached  to  admit  of  their  bcinf  j 
brought  together  in  the  middle  line,  and  united  one  to  the  otlior. 
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AFFECTIONS  OF  THE  PALATE. 

Conffenital  Deficiency. 

Extensive  deficiency  of  tlie  hard  palate  is  with  difficulty  remediable. 
Mitigation  of  the  deformity  and  inconvenience  may  be  effected  by  the 
dentist ;  a  metalhc  plate  being  fitted  into  the  chasm,  on  completion  of 
the  pai-t's  development.  Also,  sometliing  may  be  done  by  surgery.  If,  for 
example,  a  harelip  co-exists,  this  should  be  remedied  by  early  operation ; 
or,  later  in  life,  the  operation  recommended  by  Dr.  J.  M.  "Warren  may  be 
performed.  The  soft  parts  having  been  carefully  dissected  off  the  bony  arch, 
by  means  of  a  scalpel  or  bistoury,  curved  at  a  convenient  angle  and  set  in  a 
long  handle,  are  brought  together  by  suture,  after  the  edges  of  the  gap  have 
been  made  raw.  What  filled  the  arch  will  probably  meet  readily  on  a 
plane  surface ;  but  should  difficulty  be  experienced,  further  relaxation 
may  be  obtained  by  dividing  the  anterior  pillars  of  the  soft  velum.*  It 
has  also  been  suggested  that  a  fii-m  strong  silver  wire  should  be  carried 
round  the  jaw  above  the  alveolar  arch,  beneath  the  mucous  membrane  on 
both  sides,  so  that  both  ends  of  the  continuous  wire  should  hang  out 
beneath  the  upper  lip.  These  are  to  be  twisted  together  day  by  day,  in 
the  hope  of  so  effecting  a  closer  approximation  of  the  two  halves  of  the  jaw. 
In  the  soft  cartilaginous  state  of  the  bones,  the  wire,  we  should  fear, 
wUl  rather  cut  its  way  through  the  bone  than  effect  closure  of  the  gap  ; 
and  in  the  ossified  condition,  the  procedure  must  of  course  be  useless. 

A  mere  fissiu-e  of  the  hard  palate  may  disappear  spontaneously,  dur- 
ing the  progressive  development  in  adolescence.  And  if  the  mucous 
membrane  should  be  slow  in  closing  over,  this  process  may  be  expedited 
by  occasionally  applying  a  heated  wire,  or  by  raising  and  approximating 
the  raw  edges. 

The  soft  palate  may  be  fissured,  alone.  Then,  if  the  want  of  snh- 
stauce  be  not  great,  we  have  it  in  our  power  to  attempt  remedy  by  opera- 
tion. Three  circumstances,  however,  are  essential,  as  preliminaries  to  the 
attempt.  There  must  be  no  great  deficiency,  otherwise  traction  in  ap- 
roximation  will  be  considerable,  and  adhesion  wiU  almost  certainly  fail. 

e  patient  must  be  of  adult  age,  or  nearly  so  ;  great  steadiness  and  self- 
•ontrol  being  indispensable  on  his  part,  both  during  the  operation  and 
iterwards.    The  patient  should  also  be  of  sound  system,  and  in  good 
h  ;  so  as  to  afford  every  possible  facility  to  the  occurrence  of  adhc- 
in  the  Avound.    And  unless  a  concurrence  of  these  circumstances 
•e  obtained,  the  prudent  surgeon  will  refi\ain  from  interference. 
*  New  England  Quarterly  Journal  of  Mcilicine  and  Siu'gcry,  April  1813. 
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The  operation  is  termed  Staxihyloraplie,  or  Velosynthesis.  It  con- 
sists of  three  distinct  parts  ;  preparation  of  tlio  velum,  paring  of  the  edges' 
and  approximation  of  the  fissure  by  suture.  Tlie  first  part  requires  souie 
considerable  time  for  its  completion.  For  weelcs  before  the  actual  opera- 
tion, the  patient  accustoms  himself  to  open  his  moutli  wide,  and  to  retain 
it  so,  steadily  and  enduringly — witli  no  effort  at  deglutition  of  sahva  ■ 
and  he  also  seeks  to  reduce  the  irritability  of  the  parts,  l)y  frequently 
touching  them  witlr  his  finger,  or  otherwise.  The  nature  of  the  operation 
is  fully  and  candidly  explained  to  him,  and  his  willing  co-operation 
secured.  Before  operating  it  is  usually  well  to  let  Mm  have  a  good  full 
meal,  as  for  several  days  it  is  desirable  that  all  efforts  at  deglutition 
should  be  avoided.  In  operating,  the  patient  should  be  seated  before  a 
good  light,  with  the  mouth  widely  opened,  and  the  edges  of  the  fissure 
are  made  raw,  by  a  Wenzel's  cataract  knife  or  a  sharp-pointed  bistoury, 
used  as  in  harelip ;  a  long  volsella  being  employed  to  seize  the  uvular 
extremity  of  each  half  of  the  soft  palate,  and  so  to  make  it  tense  during 
incision.  This  completes  the  second  part  of  the  operation.  Some  time 
is  now  allowed  to  intervene,  in  order  that  the  oozing  of  blood  may  cease; 
and  it  is  well  to  employ  iced  water  as  a  gargle  to  facilitate  this  result. 
The  third  part  of  the  procedure  consists  in  bringing  the  wound  into 
accurate  apposition  ;  diminishing  the  strain  on 
the  sutures,  if  need  be,  by  incision  of  the  mucous 
membrane ;  and  keeping  the  part  in  a  state  of 
as  complete  quietude  as  circumstances  will 
possibly  allow.  Approximation  is  not  attempted 
until  the  bleeding  has  wholly  ceased.  The 
necessary  number  of  silver  wire  sutures  are 
passed ;  taking  care  in  their  introduction  to 
exclude  the  nasal  mucous  membrane,  so  that  in 
the  loop  of  the  wire  the  buccal  mucous  mem- 
brane and  texture  of  the  soft  palate  shall  alone 
be  included.  Not  a  few  instruments  have  been 
contrived  for  facilitating  the  introduction  of 
sutures  in  this  operation — undoubtedly  one  re- 
quiring nicety  of  manipulation  ;  but  the  curved 
needle  in  a  fixed  handle,  or  a  short  and  very  r 
much  curved  needle  held  by  means  of  poiie- 
be  found  more  easily  managed  than  any  other 


Fig.  279. 


aiguille  forceps,  will 
device. 

Wlien  approximation  has  been  completed,  should  there  be  much  \ 
traction  upon  the  sutures,  it  has  been  recommended  by  Eoux,  and  more 
recently  by  Mr.  Pollock,  to  make  a  longitudinal  incision  on  either  side 
of  the  palate  parallel  to  the  cleft,  through  the  mucous  membrane  and 
muscular  expansions,  so  as  to  put  the  palate  at  rest  and  diminish  traction 
on  the  line  of  union.  Absolute  starvation  is  not  desirable.  But  only 
simple  farinaceous  food  in  small  quantity  should  be  administered  from 
time  to  time;  the  patient  being  as  passive  as  possible  in  the  act  of 
swallowing.  To  allay  irritation,  the  mouth  may  be  frequently  rinsed  with 
Fig.  279.  Plan  of  Stapliyloraphe.  The  dotted  lines  mark  the  liberating  incisions 
of  the  mucons  memhrane. 
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iced  water,  or  fragments  of  ice  may  be  permitted  to  melt  in  the  mouth  when 
the  part  becomes  hot  and  uneasy,  Not  a  little  self-denial  is  necessary, 
on  the  part  of  the  patient,  to  avoid  the  oft-occurring  excitements  to 
coughing,  hawking,  and  swallowing,  and  especially  speaking ;  compliance 
with  which  would  have  a  manifestly  unfavourable  effect  upon  the 
woimd. 

Mr.  Fergusson  practises  a  pecuHar  modification  of  the  ordinary  opera- 
tion. Believing  that  steadiness  and  quietude  of  the  parts  operated  on  are 
essential  to  success,  his  method  is  directed  to  obtain  this  by  dividing 
tlio  levator  and  circumflexus  palati,  as  well  as  the  ]r)alato-'pliarynrjaus  and 
palafo-glossns,  before  they  pass  into  the  structure  of  the  palate.  The 
main  opponents  of  approximation  being  the  levatores  palati  and  palato- 
pharymjei,  ]\Ir.  Fergusson  effects  the  division  of  these  muscles  by  an 
incision  made  by  a  curved  lancet-shaped  knife,  commencing  midway 
between  the  pharyngeal  extremity  of  the  Eustachian  tube  and  the  upper 
surface  of  the  soft  palate,  and  carried  forwards  parallel  to  the  palatine 
flaps,  as  far  as  the  posterior  border  of  the  hard  palate.  By  this  the 
levator  and  circumflexus  palati  muscles  will  be  divided.  Then  putting 
the  palate  on  the  stretch  Avith  forceps,  the  jpalato-pliaryngeus,  consti- 
tuting the  posterior  pillar  of  the  fauces — and,  if  need  be,  the  palato- 
(jlossus,  constituting  the  anterior  pillar  of  the  fauces — on  each  side,  is 
divided  by  means  of  curved  blunt-pointed  scissors.  The  rest  of  the 
operation  needs  no  further  description,  as  it  is  precisely  the  same  as  the 
ordinary  one,  consisting  in  the  paring  of  the  fissure  and  the  introduction 
of  sutures.  Further  experience  of  this  operation  has  not  led  to  its 
general  adoption.  Indeed,  the  whole  secret  of  success  seems  to  lie  in  the 
use  of  wire  sutures,  and  in  excluding  the  nasal  mucous  membrane  from 
the  loop  of  the  suture  ;  while,  in  the  after  treatment,  the  maintenance  of 
absolute  silence  must  be  enjoined,  more  especially  after  the  sutures  have 
been  removed. 

By  yet  another  method  introduced  by  M.  Cloquet,  closure  of  the 
cleft  may  be  effected.  An  olive-shaped  cautery,  heated  to  a  cherry-red 
tint,  is  applied  to  the  commissure  of  the  split,  at  suitable  intervals,  till, 
after  many  burns,  the  space  is  gradually  obliterated  by  cicatricial  con- 
traction. A  long  period  is  necessarily  occupied  in  the  work  ;  but  the 
means  are  neither  painful  nor  hazardous,  and  the  result  though  slow  is 
sure.*  Besides,  as  under  chloroform  this  method  is  applicable  to  the 
case  of  children,  it  possesses  the  advantage  of  enabling  us  to  cure  the 
deformity  while  the  patient  is  still  of  tender  years,  and  before  the  naso- 
.guttural  articulation  becomes  so  habitual  as  to  be  irremediable. 

Ulceration  and  Exfoliation  of  the  Palate. 

The  lining  membrane  of  both  the  hard  and  the  soft  palates  is  liable 
to  ulceration,  from  ordinary  or  specific  causes.  The  most  intractable, 
and  not  least  frequent  examples,  are  those  which  are  connected  with  the 
syphilitic  taint  of  system.  Here  the  ulcer  affects  all  the  textures  of  the 
■^oft  palate  as  well  as  the  bone  in  the  hard,  producing  perforation,  exfoHatioji 

*  Momoire  sur  une  methoile  d'appliqncr  la  cauterisation  aiix  divisions  anormales 
Ipscortains  organes,  et  speciakment  h  cellos  dn  voile  dn  palais  ;  par  M,  Jiilps  Oloqiipt. 
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of  bone,  aiid  sometimes  cicatricial  adhesion  of  the  soft  jialate,  so  as  ty 
shut  oIT  the  buccal  from  the  nasal  portion  of  the  pharynx.  In  such 
cases  the  syphilitic  affection  has  reached  the  tertiary  stage,  and  the  em- 
ployment of  iodide  of  potassium,  iodide  of  iron,  tonics,  etc.,  constitutes 
an  important  part  of  our  constitutional  treatment ;  the  local  applications 
must  vary,  according  to  tlie  characters  of  the  sore ;  nitrate  of  silver 
nitric  acid,  and  liquor  chlorinei,  being  most  generally  ai)plicable. 

Exfoliation  of  the  hard  palate,  necessarily  accompanied  with  ulcera- 
tion of  the  corresponding  mucous  membrane,  is  very  common  in  debili- 
tated subjects  suffering  from  the  advanced  stages  of  syphilis,  and  has 
very  frequently  been  attributed  quite  as  mucb  to  the  poisonous  elfects  of 
mercury  employed  for  the  cure  of  the  earlier  symptoms,  as  to  the  syphilis 
itself.  In  such  cases  mercurials  are  certainly  quite  unwarrantable,  but 
iodine,  in  some  form,  will  be  found  invaluable,  while  cod-liver  oil  is 
very  usefuL  Locally,  separation  is  patiently  awaited  ;  and,  when  this 
has  been  completed,  removal  of  tbe  sequestrum  is  effected,  if  necessary. 
As  tbe  whole  tbiclmess  of  bone  usually  perishes,  an  aperture  of  communi- 
cation necessarily  results  between  the  nasal  and  buccal  cavities.  If  this  be 
large,  and  spontaneous  cicatricial  contraction  does  not  occur,  after  waiting 
for  a  period  sufficient  to  admit  of  its  spontaneously  narrowing  to  the 
utmost,  the  deficiency  may  be  supplied  by  a  mechanical  contrivance  j 
but  gutta  percba,  wax,  or  tow  plugs,  made  by  the  surgeon  or  patient, 
sbould  not  be  employed,  as  they  tend  to  dilate  the  opening.  Should  it 
resemble  a  merely  fistulous  apertiu^e,  closure  of  the  mucous  membrane 
may  be  obtained  by  the  occasional  application  of  a  iieated  wixe. 


CHAPTER  XXXIX. 


AFFECTIONS  OF  THE  TEETH. 

It  is  unnecessary  here  to  enter  fully  on  the  various  and  important  tojDics 
connected  with  the  subject  of  this  chapter,  A  few  leading  surgical  points 
may  be  stated ;  reference  being  made,  on  other  matters,  to  the  various 
separate  works  which  treat  of  Dentistry  in  detail. 

Fii-st,  it  is  well  that  the  student  remember  how  affections  of  the  teeth 
are  not  alone  connected  with  the  convenience,  comfort,  and  good  looks  of 
a  patient — but  with  his  health  and  very  existence.  The  causes — some- 
times remote,  sometimes  tolerably  direct — of  many  affections  implicating 
the  general  frame,  as  well  as  important  parts  of  it,  proceed  entirely  from 
the  contents  of  the  alveoli.  Bad  teeth  "  are  frequently  the  cause — and 
the  sole  cause — of  violent  and  continued  headach ;  of  glandular  swellings 
in  the  neck,  terminating  in  or  combined  with  abscess  ;  of  inflammation 
and  enlargement  of  the  tonsils,  either  chronic  or  acute  ;  of  ulcerations  of 
the  tongue  or  Hps,  often  assuming  a  mahgnant  action  from  continued  irri- 
tation ;  of  painful  feelings  in  the  face,  tic  douloureux,  pains  in  the  tongue, 
jaws,  etc. of  abscess  and  sinus  of  the  cheek ;  of  enlargement  and  change 
of  structure  in  the  gum  and  alveolus,  which  may  lead  to  dangerous  tumour 
of  the  bone  ;  "of  disordered  stomach,  from  affection  of  the  nerves,  or 
from  imperfect  mastication  ;  and  of  continued  constitutional  irritation, 
which  may  give  rise  to  serious  constitutional  disease."  In  early  child- 
hood, again,  the  development  of  the  teeth  within  their  pulp  cavities,  and 
their  eruption  tlirough  the  gums,  are  attended  with  an  amount  of  exces- 
sive irritability  which,  although  in  popular  language  said  to  be  "  only 
teething,"  may  excite  various  forms  of  acute  organic  disease  in  near  or 
distant  organs  ;  and  tliese,  if  neglected,  may  either  prove  directly  fatal,  or 
give  rise  to  secondary  results  which  induce  this  disastrous  issue.  It  is 
"well,  therefore — as  an  assistance  in  the  diagnosis  and  prognosis  of  the 
diseases  of  infancy  and  cliildhood — to  be  acquainted  with  the  order  in 
which  the  development  of  the  ''milk"  or  first  teeth  occurs.  The 
two  central  incisors  in  the  lower  jaw  are  usually  cut  first.  Next  come 
the  four  upper  incisors,  then  the  two  lateral  inferior  incisors,  then 
the  four  anterior  molars,  then  the  canine,  and  lastly  the  posterior 
molars,  constituting  the  complete  "milk  set"  of  twenty  teeth.  This 
process,  commencing  some  time  between  the  fifth  and  tenth  months 
of  infancy,  usually  lasts  till  the  end  of  the  second  year  before  it  is 
complete.  During  this  period,  and  particularly  the  early  part  of 
it,  not  only  docs  the  child  suffer  more  or  less  from  uneasiness  of 
the  mouth  and  gums,  attended  with  feverish  excitement,  but  affec- 
tions of  the  eyes,  ears,  scalp,  membranes  of  the  brain,  larynx,  bronchi, 
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stomach,  and  intestines,  are  of  frequent  occurrence  ;  requiring,  wliile 
these  diseased  conditions  are  attended  to,  that  the  cause  of  tlie  whole 
train  of  symptoms  should  not  be  neglected.  So  that,  while  soothing 
measures,  as  warm  bathing,  opiates,  gentle  laxatives,  and  even  febri- 
fuge remedies  are  employed,  scarification  of  the  swoln  tender  gum 
projecting  over  the  nascent  tooth  or  teetli  should  never  be  omitted. 
This  operation  is  effected  by  a  convex-edged  penknife,  or  scarificator  for 
the  purpose  ;  and  the  incision  should  be  made  both  over  the  line  of 
the  edge  of  the  tooth's  crown,  and  also  in  a  direction  at  right  angles  to 
this,  so  as  to  malce  a  crucial  opening  fairly  down  to  the  tooth. 

The  cutting  of  the  permanent  teeth,  with  the  exception  of  the  wisdom 
teeth,  is  not  usually  attended  with  much  uneasiness,  if  we  except  the 
tender  gums  which  often  accompany  the  shedding  of  the  milk  set.  In 
cutting  the  wisdom  teeth,  more  particularly  in  the  lower  jaw,  very  great 
uneasiness  is  sometimes  experienced,  such  as  rheumatic  pains  in  the  jaws 
rigidity  of  the  masseter  and  temporal  muscles,  cynanche  of  an  acute  and 
erythematous  type  ;  all  of  which,  however,  although  in  hysterical  females 
possibly  attended  with  anxious  symptoms,  will  usually  yield  at  once  to 
lancing  the  gum  and  smart  purgation. 

Morbid  conditions  of  Development.  —  In  connection  with  various 
diseased  conditions  closely  allied  to  scrofula,  on  the  one  hand,  and  to 
tertiary  syphilis  on  the  other,  occurring  in  young  children,  or  adolescents, 
or  even  adults,  Mx.  J.  Hutchison  *  has  recently  directed  attention  to  the 
condition  of  the  teeth  as  indicating  the  existence  of  some  constitutional 
affection  wMch  modified  their  development,  while  they  existed  within  their 
pulp  cavities.     This  change,  though  observable  sometimes  in  the  milk 
teeth,  is  usually  better  marked  in  the  permanent  set.    These  changes  are 
characterized  by  the  "  pegged  "  shape  of  the  teeth  (the  naturally  square  ' 
incisors  resembling  the  sharp  canine),  by  the  irregularity  of  the  enamel  I 
covering  the  crown,  and  by  the  tendency  these  teeth  have  to  imdergo  > 
premature  decay.    Attention  to  these  peculiarities  will  frequently  be 
found  of  very  great  use  in  determining  the  original  nature  of  other 
diseased  conditions,  which  being  deeper  seated  do  not  afford  the  same  . 
tangible  and  persistent  characters. 

Crowded  Teeth 

Are  usually  due  to  imperfect  or  delayed  development  of  the  jaw  in 
relation  to  the  rapidity  with  which  the  teeth  are  evolved.  Tliis 
condition  is  important  in  a  surgical  point  of  view,  as  causing,  pos- 
teriorly, swelling,  vascularity,  and  ulceration  of  the  mucous  membrane ; 
with,  it  may  be,  repeated  attacks  of  troublesome  and  even  dangerous : 
cynanche.  In  front,  crowded  incisors  are  very  apt  to  cause  abscess ;  not 
confined  to  soft  joarts,  but  implicating  the  bone  also,  and  frequently  caus-  - 
ing  sinus  below  the  chin.  The  remedy  is  plain ;  to  avert  or  retrieve 
disaster  by  removal  of  one  or  more  of  the  crowded  teeth. 

*  Oplithalmic  Hospital  Reports,  1st  vol.,  1858. 
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Canes  of  the  Teeth 

Is  the  term  employed  to  denote  decay  of  the  dentine  ;  which  decay  either 
commences  on  the  surface,  beneatli  the  enamel,  at  one  or  more  points,  and 
proceeds  inwardly  until  the  pulp  cavity  is  exposed— the  enamel  also 
giving  way  at  an  early  period — or  beginning  from  without,  penetrates  the 
enamel,  and  thus  affects  the  dentine.  When  the  disease  is  yet  recent 
and  limited,  its  progress  may  he  arrested  by  cutting  away  the  dis- 
organized substance,  and  "stopping"  the  cavity,  either  with  gold  or  with 
cement.  But  after  the  pulp  has  been  fairly  exposed,  and  acute  pain  estab- 
lished, it  may  be  stated  as  a  general  rule — not  to  be 
rashly  or  often  deviated  from — that  under  such  circum- 
stances "stopping"  is  not  advisable,  and  extraction  of 
the  offending  part  is  more  expedient.  Long  to  retain 
a  decayed  tooth,  or  portion  of  a  tooth,  in  the  hope  of 
by  various  means  quelling  the  pain  of  the  toothache, 
and  so  avoiding  the  pain  of  extraction,  is  to  court  the 
accession  of  some  of  the  more  important  evils  already  Fig-  280. 
eniunerated  as  likely  to  spring  from  such  a  source  of  irritation. 


Toothache, 


It  is  important  to  remember,  may  proceed  from  different  causes  ;  and  so 
requires  different  treatment  in  different  cases.  It  may  be  an  example 
of  neuralgia — as  in  females  during  the  period  of  pregnancy — with  or 
without  any  connection  with  diseased  teeth  or  gums ;  requiring  the  ordi- 
nary anti-neuralgic  treatment,  local  and  general.  It  may  be  caused  by 
caries  of  the  tooth,  advanced  so  as  to  expose  the  pulp ;  and  then  may  be 
palliated  by  anodjoies  ;  temporarily  arrested,  painfully,  by  escharotics  ;  or 
entirely  quenched  by  extraction  of  the  tooth ;  and  the  last,  as  already  stated, 
is  in  most  cases  the  preferable  proceeding.  It  may  arise  from  an  inflam- 
matory process  in  or  around  the  tooth — in  the  interior  of  the  tooth's  cavity, 
or  in  the  alveolar  investing  parts — not  necessarily  connected  with  decay 
of  the  tooth  at  any  part ;  and  this  form  is  plainly  to  be  assuaged  by  anti- 
phlogistics,  local  and  general ;  locally,  leeches,  fomentation  to  the  gum,  and 
listering  the  cheek ;  constitutionally,  saline  purgatives,  antimony,  and 
low  diet ;  the  patient  at  the  same  time  affording  as  much  rest 
as  possible  to  the  affected  part,  and  specially  avoiding  all  irrita- 
tion of  it  by  tongue,  finger,  or  toothpick.  Also,  severe  pain 
may  be  felt  in  the  teeth,  apparently  sound,  quite  of  a  rheu- 
matic origin  and  character  ;  and  this  is  to  be  got  rid  of  by 
anti-rheumatic  remedies,  mainly  constitutional  in  their  opera- 
tion. Change  of  structure  in  the  fang  of  the  tooth — ^it  be- 
coming coated  by  rough  osseous  formation' — may  induce 
tense  pain,  though  the  organ  be  in  other  respects  sound ;  by  such 
ypertrophy,  it  is  probable,  the  nerves  are  incommoded  and  compressed  ; 

Fig.  280.  Hopeless  destruction  of  the  teeth. 

Fig.  281.  Purulent  cyst  at  the  fang  of  a  decayed  tooth  ;  often  the  simple  origin 
f  most  serious  mischief. 


Kg.  281. 
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and  the  only  remedy  is  extraction.  Lastly,  the  fang,  or  ftuigs,  of  a 
tooth  may  Ijeeome  necrosed,  the  crown  and  cervix  remaining  ajipiuentlv 
sound ;  clironic  abscess  forms  around  the  aflected  part,  the  matter 
accumulating  in  a  distinct  membranous  pouch  ;  and  much  pain  is  likely 
to  be  thus  occasioned,  until  the  tooth  eitlioi-  is  extracted,  or  becomes 
loose  and  permits  spontaneous  evacuation  and  discharge. 


Extraction  of  Teeth. 

Extraction  of  a  tooth  is  demanded,  not  unfi-equcntly,  of  the  surgeon  • 
as  an  operation  of  itself ;  or  as  a  means  towards  the  cure  of  another,  and 


Pig.  282. 


Fig.  283. 


perhaps  distant  affection — such  as  neuralgia  ;  or  as  part  of  a  more  serious 
operative  procedure — as  in  extirpation  of  a  portion  of  the  jaw.  Forceps 
and  the  tooth-key  are  the  instruments  usually  employed.    The  former, 


Fig.  284. 

in  general  estimation,  is  by  much  the  preferable ;  equally  certain  to  I 
effect  the  object  in  view  ;  and  possessing  the  gi-eat  recommendation  oii 
exerting  all  the  force  on  the  doomed  part,  while  leaving  the  alveolus  and  i 

Fig.  282.  Diagram  shewing  the  application  of  the  tooth-key.  \ 
Fig.  283.  Forceps  for  the  upper  jaw;  constracted  so  as  to  adapt  themselves 
closely  to  the  form  of  the  tooth.    In  a,  the  tooth,  sawn  across,  shown  cmbmcod. 
Fig.  284.  Forceps  for  the  lower  jaw.    In  a,  the  tooth  cnihraccd. 
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mim  comparatively,  or  absolutely,  uninjurccl.  Practice  is,  no  doubt, 
ossoiitial  to  the  skilful  and  efficient  use  of  forceps ;  and  many  instru- 
ments are  required  in  tbo  well-equipped  armamentarium,  adapted  to  the 
confit;uration  and  lodgment  of  the  tooth  to  ho  removed.  In  employing 
either  the  forceps  or  key  for  the  extraction  of  teeth,  two  indications 
should  bo  attended  to  so  as  satisfactorily  to  perform  tliis  operation.  1. 
The  instrument  should  grasp  not  the  crown  but  the  neck  of  the  tooth. 
2.  As  the  teeth,  in  leaving  their  sockets,  must  break  up  the  alveolus 
to  some  extent,  the  best  means  of  eifecting  this  with  as  little  expenditure  of 
force  as  possible,  is  to  turn  tho  croA\ai  of  the  tooth  towards  that  side  which 
makes  tho  least  resistance,  at  the  same  time  raising  it  from  its  socket. 
The  teeth  in  the  upper  jaw  should  therefore  be  depressed  inwards 
towards  the  mouth,  those  in  tho  lower  jaw,  with  the  exception  of  the 
two  posterior  molars,  outwards  toAvards  the  cheeks  and  lip. 

Stumps  ai'e  removed  either  by  means  of  sharp  forceps,  introduced 
between  the  socket  of  the  fang  ;  or  by  a  tooth-punch  passed  between 

he  offending  part  and  its  alveolus,  making  use  of  a  neighbouring  sound 

looth,  if  necessary,  as  a  fulcrum. 

Hemorrliage  after  Extraction. 

Troublesome  bleeding  may  follow  the  ordinary  extraction  of  a  tooth, 
id  may  proceed  from  one  of  two  causes.  An  arterial  branch,  of  some 
ze  and  activity,  may  have  been  implicated  in  the  injury  inflicted  on 
the  alveolus.  Or  the  patient  may  be  one  of  those  unfortunates  afflicted 
Ivith  the  hemorrhagic  diathesis.  The  former  case  is  usually  manageable 
pnough.  The  cavity  is  first  cleared  of  clot  and  sponged  dry  by  means  of 
it  or  cotton  wadding  crammed  into  it ;  then  a  saturated  solution  of 
Ihe  perchloride  of  iron  or  of  matico,  applied  by  means  of  a  small  dossil 
If  lint  or  cotton,  is  forced  do^woi  to  the  very  bottom  of  the  alveolus,  so  as 
lemporarily  to  arrest  the  flow,  and  afford  a  dry  bed  for  the  superim- 
posed compress.  A  strip  of  lint,  steeped  in  the  hemostatic,  is  then 
serted  firmly  into  the  cavity,  by  means  of  a  stout  probe  or  director ;  and 
le  jaws,  having  been  brought  together  with  a  compress  interposed  at  the 
ajured  part,  are  made  to  exert  and  maintain  a  sufficiency  of  j)ressure  on 
le  bleeding  point.  Or  the  surgeon,  with  assistants,  may  keep  up  the 
lequired  "  animal  pressure"  by  means  of  their  fingers.  In  the  other  case, 
le  same  local  treatment  is  advisable,  with  the  means  suitable  to  the 
lemorrhagic  diathesis. 

Tartar  on  the  Teeth. 

Accumulation  of  sahvary  deposit  is  to  be  prevented,  for  obvious 
easons ;  its  presence  being  prejudicial  to  the  gums,  to  tho  mucous 
bembrane  of  the  cheek  and  Hps,  and  to  the  tongue.  The  teeth,  though 
pt  to  loosen,  do  not  decay,  but  the  gums  become  congested,  and  the 
bucoiis  membrane  is  the  seat  of  obstinate  and  painful  ulceration.  In 
pcting  removal,  care  is  taken  to  leave  the  enamel  uninjured.  Some- 
[mes  the  mass  of  tartar  is  larger  than  tho  whole  range  of  teeth  to  which 
J  is  attached,  and  which  it  covers  except  on  the  free  surface.  Tho 
pholc  range  is  seldom  equally  affected. 
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Recession  of  the  Gums. 

Ill  advance  J  years,  and  sometimes  even  in  middle  age,  the  gumg 
recede  from  tho  necks  of  the  teeth,  especially  in  front,  exposing  the 

fangs  ;  occasioning  looseness,  pain,  irritation,  and  final  decadence  

though  in  other  respects  the  organs  may  be  quite  entire.  In  the  senile 
cases,  hut  little  can  he  done  hy  remedial  treatment ;  the  occurrence  is  only 
a  part  of  the  general  decay,  and  is  in  all  respects  to  he  regarded  as  such, 
A.  similar  result  may  follow  the  accumulation  of  tartar  ;  and  then  it  is  to 
he  averted  by  removal  of  the  offending  matter.  Congestion  of  the  gums 
may  induce  it ;  and  this  cause  is  met  by  local  abstraction  of  blood — by 
leeches  or  scarification — and  by  the  subsequent  use  of  a.stringent  denti- 
frices. At  the  same  time  it  is  very  necessary  to  look  to  the  state  of  the  • 
primse  vise,  and  to  correct  the  irregularities  which  will  probably  be  found  I 
there.    For  these  chlorate  of  potash  will  often  be  found  useful 

Ivjuries  of  the  Teeth. 

A  tooth  struck  smartly  may  be  deprived  of  a  part  of  its  compact 
structure,  without  any  serious  injury  to  the  integrity  of  the  rest.  I^ 
however,  it  have  been  displaced,  and  its  vascular  connection  broken  up, 
necrosis  is  the  result.  Sometimes  simple  dislocation  occurs,  without 
fracture. 

By  replacing  a  dislocated  tooth,  an  imperfect  union  with  the  alveolus 
may  take  place  ;  but  the  tooth  will  eventually  lose  its  colour,  and  tend  to 
induce  an  unhealthy  condition  of  the  gums. 


CHAPTER  XL. 


AFFECTIONS   OF  THE  JAWS. 
Farulis. 

The  term  Parulis  denotes  the  condition  of  Oimloil ;  inflammatory  affec- 
tion of  tlio  periosteum  covering  tlie  alveolar  process,  and  of  the  bone  itself, 
asually  connected  with  a  decayed  tooth  or  portion  of  a  tooth.   The  swell- 
ing causes  much  pain  and  discomfort,  sometimes  with  smart  constitutional 
disturbance.    On  suppuration  taking  place,  relief  is  obtained  by  evacua- 
tion of  the  matter ;  but  so  long  as  the  decayed  tooth  remains,  a  certain 
iischarge,  with  swelHng  and  pain,  continues  to  prove  the  source  of  no 
flight  annoyance,  giving  rise  to  suppuration  and  sinus  of  the  cheek,  in  the 
instance  of  the  upper  jaw  ;  and  along  and  below  the  base  of  the  lower  jaw, 
kvhen  any  of  the  lower  range  of  teeth  are  thus  affected ;  while  discharge 
Tom  the  nasal  cavity,  and  ajffections  of  the  antrum,  eyeball,  pharynx, 
aid  digestive  organs,  may  be  induced  as  a  consequence  of  such  long-con- 
iinued  irritation.    Treatment  varies  according  to  the  stage  of  advance- 
nent.    At  first,  the  affection  just  originating,  the  decayed  tooth  should 
36  removed  at  once,  and  bleeding  from  the  wound  encouraged  ;  and  after- 
vards,  if  need  be,  blood  may  be  further  withclrawn  by  leeching  the 
iffected  part — the  animals  being  most  conveniently  applied  through  a 
;lass  tube.    When  matter  has  formed,  it  should  be  early  and  fully 
ivacuated ;  and  after  the  excitement  following  incision  has  abated,  under 
iidinary  antiphlogistic  means,  the  offending  tooth  or  stump  should  be 
xtracted.    To  perform  extraction  earlier,  might  be  to  aggravate  the  in- 

Eatory  process  unnecessarily. 
Tien  the  matter  has  formed  and  been  discharged,  extraction  of  the 
will  ordinarily  suffice  for  effecting  contraction  and  closure  of  the 
rging  aperture,  with  subsidence  of  the  swelling  and  pain.  If  not, 
of  the  many  sidtable  astringent  solutions  may  be  applied  to  the 
The  removal  of  the  offending  tooth  will  always  cure  the  other 
remote  affections,  of  which  it  may  have  been  the  cause, 
pub's  denotes  a  solid  tumour  of  the  gum,  of  non-inflammatory 
;  but  often  in  its  commencement  connected  with  the  presence 
decayed  tooth,  or  portion  of  alveolus.  It  may  be  either  simple  or 
Qant.  The  simple  form  originates  either  in  the  periosteum  of  the 
us  or  in  the  bony  texture  itself ;  the  surface  from  wliich  it  proceeds 
lerally  limited,  and  rarely  includes  more  than  the  alveolar  ridge  of 
or  four  teeth,    llic  excrescence  is  of  firm  consistence,  lobulated  or 
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irregular  surfiico,  and  whitish  aspect — at  all  events,  not  more  vascular  than 
the  surrounding  normal  gum,    It  increases  sloAvly  in  size,  loosening  and  i 
displacing  the  tcotli  in  the  neighbourhood ;  those  occupying  tlie  gum 
the  situation  where  the  tumour  has  originated,  becoming  eitlier  irre^^u- 
larly  placed  upon  the  surface  or  extruded.    When  left  to  itself,  altliou<rh 
it  may  attain  to  a  very  largo  size,  impeding  articulation,  deglutition,  and  ijj 
even  respiration,  the  body  of  the  bono  has  no  tendency  to  become 
affected — the  tumour  developing  itself  under  the  mucous  membrane  and 
towards  the  mouth. 

In  the  superficial  form,  it  is  sufficient  during  the  early  stage  of  its 
development  to  remove  the  tooth  implicated  in  the  growth,  and  to  excise 
the  morbid  structure  by  means  of  the  knife  ;  repressing  subsequent  ten- 
dency to  growth,  if  need  be,  by  the  application  of  an  escharotic.  AVlien 
the  bone  is  involved,  it  is  essential  that  the  affected  portion  shall  he 
taken  away ;  and  this  is  readily  effected  by  removing  a  tooth  on  either 
aspect  of  the  alveolar  margin  from  wliich  the  tumour  is  developed,  and 
cutting  through  the  sound  bone  beyond  by  means  of  curved  cutting- 
pliers. 

The  malignant  form  is  more  rare.  At  a  very  early  period  not  only 
is  the  bone  affected,  but  the  mucous  membrane  of  the  gums  and  cheeks 
becomes  involved  ;  the  surface  ulcerates  and  fungates ;  and  the  disease 
is  attended,  like  other  instances  of  medullary  disease,  witli  severe  pain,  a 
cachectic  aspect,  and  a  profuse  bloody  loathsome  discharge,  while  it  spreads 
rapidly  in  all  directions.  Obviously,  the  only  remedy  is  by  ablation ;  and 
that  at  a  comparatively  early  period. 

Sometimes,  malignant  disease  commences  in  the  mucous  membrane 
covering  the  gums  of  the  upper  jaw,  not  with  the  formation  of  tumour, 
but  at  once  by  ulceration — a  form  of  epithelial  cancer.  The  loss  of 
substance  speedily  destroys  the  alveoli  and  their  contents,  and,  opening 
into  the  antrum,  with  implication  of  the  masseter,  coronoid  process, 
and  the  ptery go-maxillary  fossa,  discloses  a  foul  and  hideous  sore,  which 
is  usually,  from  an  early  period,  quite  beyond  the  reach  of  surgical  inter- 
ference. 

Tumours  of  the  Lower  Jaw. 

The  lower  jaw  is  liable  to  be  the  seat  of  abscess,  and  of  cystic  disease,! 
as  well  as  to  be  occupied  by  both  osteosarcoma  and  osteocephaloma.i 
Abscess  usually  forms  in  connection  with  and  around  the  fang  of  a 
decayed  tooth.    When  the  affected  tooth  is  situated  anteriorly,  the  abscessJ 
rarely  attains  to  a  large  size,  and  usually  opens  either  towards  the  niouth  j 
or  beneath  the  symphysis  or  base  of  the  jaw.    Posteriorly,  where  the  bone^ 
is  thicker,  the  collection  of  matter  may  be  confined  by  dense  osseous 
waUs  supporting  the  granulating  membrane  which  lines  the  abscess-sac. 
Such  cases  are  rare,  and  may  readily  be  mistaken  for  solid  tumours  form- 
ing within  the  bone  and  gradually  extending  outwards.    The  presence 
of  a  decayed  tooth,  or  a  yielding  point  on  the  inner  or  outer  side  of 
alveolar  margin,  should  always  excite  a  suspicion  that  an  abscess  sxistsjl^ii 
within.    In  such  circumstances  the  removal  of  the  tooth,  followed  by 
free  opening  made  into  the  cavity  of  the  abscess  by  means  of  a  trephnic 
should  be  had  rccourse  to. 
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In  cystic  disease  of  the  lower  jaw,  the  irregular  ovoid  form  and  vaiy- 
ing  resistance  of  the  crackling  walls  of  the  tumour,  under  the  pressure 
of  tlio  surgeon's  fingers,  will  usually  suffice  to  indicate  what  is  the  nature 
of  the  formation.  Where  this  consists  of  one,  or  at  most  a  few  large 
cysts,  the  hest  practice  is  to  lay  them  freely  open  by  means  of  a  stout 
bistoury  and  curved  scissors,  or  cutting-pliers,  and  stuff  the  cavity ; 
then,  after  the  subsidence  of  the  inflammatory  elfects  following  upon  this 
manipulation,  contraction  of  the  expanded  bone  will  generally  ensue,  and 
the  parts  be  restored  to  nearly  their  normal  condition.  When,  how- 
ever, this  has  been  fairly  attempted  and  failed,  when  the  cysts  are 
numerous  and  endogenous,  and  cystic  growths  are  felt  to  exist  in  the 
walls  of  the  larger  cysts — and  when  especially  there  is  a  solid  tumour 
combined  with  the  cystic  formation — excision  of  the  whole  extent  of 
bone  implicated  in  the  disease  should  be  practised  without  further  delay. 

Tlie  solid  tumours  require  the  same  treatment  as  in  the  upper  jaw. 
I  But,  with  this  difference,  that,  in  consequence  of  the  relative  anatomy  of 
the  parts,  complete  ablation  of  a  medullary  growth  is  within  our  power 
at  a  much  more  advanced  period,  than  in  the  case  of  the  superior  maxilla ; 
inasmuch  as,  if  the  soft  parts  are  not  involved,  the  whole  diseased  struc- 
ture of  bone  is  included,  and  can  be  taken  away  by  removal  of  the  con- 
[dyles  of  the  bone. 

The  simple  Osteoma,  or  hyperplastic  osseous  development,  occurs  in 
Ithe  lower  jaw ;  and  should  be  distinguished  from  progressively  enlarging 
jmorbid  formations  in  this  part — the  bony  thickening  usually  yielding  to 
the  removal  of  any  local  source  of  irritation,  the  employment  of  counter- 
citation,  and  the  administration  of  iodine.    Should  these  fail,  a  grave 
ispicion  may  be  excited  that  a  tumour  developing  within  the  bone 
really  exists,  requiring  then,  if  the  enlargement  continues  progressively 
m  the  increase,  the  extirpation  of  the  affected  part. 

Epithelial  Cancer  affecting  the  lower  lip  may  extend  along  the 
lucous  membrane,  and  at  a  comparatively  early  period  implicate  the 
Iveolar  portion  of  the  symphysis.  In  such  cases,  if  no  glandular  enlarge- 
lent  forbids  operation,  the  portion  of  bone  implicated  may  be  removed 
^long  with  the  lip.  In  one  case  where  a  single  gland  was  enlarged  and 
p,ttached  to  the  inner  aspect  of  the  jaw,  removal  of  the  lip,  jaw,  and 
^land  in  one  mass,  was  followed  by  a  satisfactory  result. 

TJie  lower  jaw  is  sometimes  the  seat  of  osteo-aneurism.    The  disease 
|s  liable  to  be  mistaken  for  a  cystic  affection  of  the  bone,  and  accord- 
igly  incisions  have  been  made  into  the  enlargement  under  the  impression 
lhat  the  tumour  was  of  the  cystic  kind.    Wlien  the  true  nature  of  the 
lisease  becomes  apparent,  removal  of  that  half  of  the  jaw  in  which 
'  occurs  should  be  practised. 

Extirpation  of  the  Lower  Jaw. 

Excision  of  the  whole  bone  from  condyle  to  condyle  has  been  prac- 
sed,  as  a  single  operation,  on  account  of  tumour,  in  at  aU  events  two 
lases ;  one  by  Walther  of  Bonn  with  a  successful  result,  the  other  by 
%r.  Symo  in  November  1843.     The  whole  bone  has,  however,  been 
pequently  removed  by  two  operations;  the  second  being  required  on 
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accoiiut  ol'  a  retum  of  the  disease  in  the  remaining  portion  of  bone* 
From  such  a  very  limited  experience  of  the  complete  extirpation  of  tlie 
jaw  at  one  operation,  it  is  impossible  to  decide  upon  the  success  which 
is  likely  to  attend  upon  its  repetition.  Apart  from  cases  of  necrosis  of 
the  bono  from  condyle  to  condyle,  which  of  course,  in  the  removal  of  the 
sequestrum,  afford  no  true  analogy  to  the  operation  for  tumour,  various 
cases  are  on  record  where  the  entire  maxilla  has  been  shot  away,  or  torn 
off  by  accident.  There  appears,  therefore,  no  reason  to  fear  that  either 
the  immediate  or  consequent  effects  of  the  operation  should  necessarily 
determine  a  fatal  issue,  and  therefore  no  reason  on  account  of  hypothe- 
tical objections  which  may  be  raised  to  refuse  our  sanction  to  the  per- 
formance of  such  an  operation  in  suitable  cases.     In  performing  this 

operation,  an  incision  is  carried  along  the 
margin  of  the  ramus  of  the  jaw  and  its 
base,  from  articulation  to  articulation; 
the  soft  parts,  dissected  off,  are  turned 
up  over  the  face  as  a  flap ;  the  articu- 
lation on  one  side  is  opened  by  Cusack'e 
method  from  the  front ;  depressing  the 
bone,  and  dividing  the  temporal  muscle, 
the  condyle  is  started  from  its  socket 
first  on  the  one  side  and  then  upon  the 
other  ;  after  which  the  soft  parts  attached  to  the  interior  of  the  bone  are 
carefully  divided,  the  knife  being  directed  against  the  surface  of  the 
tumour ;  and  the  attachments  of  the  muscles  of  the  tongue  to  the  sym- 
physis are  divided  last  of  all. 

Partial  removal  of  the  lower  jaw  is  a  very  common  operation ;  and, 
as  formerly  stated,  when  undertaken  on  account  of  genuine  osteosarcoma  is 
usually  followed  by  a  fortunate  issue.  Partial  excision  of  the  lower  jaw 
includes  the  following  operative  procedures  : — 1.  Excision  of  one-half  from 
symphysis  to  condyle.  2 .  Excision  of  the  symphysis,  and  more  or  less 
of  the  base  on  both  sides.  3.  Excision  of  the  base  on  one  side.  4.  Ex- 
cision of  the  condyle  and  coronoid  process  as  far  as  the  angle  of  the  bone. 

The  removal  of  one-half  of  the  jaw  is  effected  as  follows  : — The  in- 
cision is  commenced  over  the  articulation,  and  continued  downwards  and 
forwards,  along  the  posterior  and  inferior  borders  of  the  bone,  first  on  its 
ramus  and  then  on  the  body,  to  a  point  a"  little  beyond  that  where  it  is 
intended  to  divide  the  bone.  The  soft  parts  are  dissected  off  the  surface 
of  the  tumour  so  as  to  expose  it  fully,  leaving  the  mucous  membrane 
undivided  till  near  the  conclusion  of  the  operation,  so  as  to  avoid  blood 
flowing  into  the  cavity  of  the  mouth  during  the  remaining  steps  of 
the  procedure.  The  bone  anterior  to  and  beyond  the  confines  of  the 
tumour  should  then  be  cleared  of  soft  parts,  so  as  to  admit  of  a  small  saw 
being  applied  to  cut  tlirough  the  base  of  the  bone.  The  cutting-phers 
are  introduced  into  this  notch,  and  the  division  of  the  bone  completed. 
The  soft  parts  attached  to  the  inner  aspect  of  the  base  of  the  jaw  are  next 

*  Lancet,  No.  1557,  p.  8. 


Fig.  2S5. 


Fig.  285.  Osteosarcoma  of  tlie  lower  jaw,  supervening  on  osteocystoma. — Liston, 
Fide  Elements,  p.  420. 
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carefully  dissected  off  the  surface  of  the  tumour,  the  anterior  part  of  tlie 
bone  being  drawn  outAvards  so  as  to  effect  this  more  safely.  The  mucous 
iuombrane°is  then  divided,  and  the  whole  jaw  is  depressed  so  as  to  bring 
the  attachment  of  the  temporal  muscle  to  the  corouoid  process  within 
i-each  of  the  knife ;  its  tendon  is  cut  through,  and  the  internal  pterygoid 
muscle  divided ;  then,  depressing  the  tumour  and  drawing  it  outwards, 
the  joint  is  opened  on  its  anterior  aspect,  and  partly  by  twisting,  partly 
by  the  carefid.  use  of  the  knife,  disarticulation  is  effected  so  as  to  avoid 
wounding  the  internal  maxillary  artery,  where  it  passes  between  the 
internal  lateral  ligament  and  neck  of  the  bone.  The  bleeding  vessels 
are  tied  at  the  upper  end  of  the  wound ;  and  should  the  joint  have  been 
disarticulated  as  directed,  there  will  be  no  occasion  for  securing  either 
the  internal  maxillary,  or  common  trunk  of  that  vessel  and  temporal,  as 
was  recommended  by  Mr.  Listen.  Both  ends  of  the  facial  artery,  which 
is  divided  at  the  commencement  of  the  operation,  should  be  tied  after  the 
soft  parts  have  been  dissected  from  the  tumour,  before  applying  the  saw, 
as  in  this  way  bleeding  is  prevented.  A  folded  piece  of  lint  should  now 
be  laid  in  the  cavity  from  which  the  tumour  has  been  removed,  the  flap 
is  then  replaced,  and  retained  by  suture  ;  the  integrity  of  the  lower  lip 
in  fi'ont  obviously  contributing  much  to  the  facility  of  accurate  adjust- 
ment, and  to  the  appearance  of  the  patient  afterwards.  The  wound 
generally  heals  by  adhesion ;  the  interior  suppurates,  but  the  discharge 
of  matter  takes  place  into  the  mouth.  Dressing  of  the  interior  is  con- 
ducted as  in  the  case  of  the  ujjper  jaw  ;  and  cicatrization  with  more  or 
less  puckering  in  like  manner  results.  During  the  process  of  consoHda- 
tion  material  benefit  will  be  obtained  from  the  use  of  a  mechanical 
contrivance,  adapted  to  the  teeth  of  the  upper  and  lower  jaws,  whereby 
overlapping  and  displacement  of  the  remaining  portion  of  the  lower  jaw 
is  prevented.  "  Metallic  caps  are  fitted  to  the  teeth  of  the  upper  and 
lower  jaws  of  the  sound  side,  and  are  riveted  and  soldered  together  at 
their  bases,  so  that,  when  applied,  they  shall  have  the  effect  of  preventing 

i dragging  of  the  remaining  portion  of  the  bone  and  chin  to  the  opposite 
by  the  external  pterygoid,  mylohyoid,  and  digastric  muscles,  and  by 
elasticity  of  the  soft  parts.    This  apparatus  should  be  worn  for  many 
j:s  after  the  operation."  *    Contrivances  may  also  be  temporarily  worn, 
3he  injured  side,  to  prevent  undue  shrinking  of  the  cheek  dming 
lulation.    Where  the  tumour  does  not  invade  the  neck  and  condyle 
he  bone,  it  will  be  found  advantageous  to  terminate  the  external 
sion  about  an  inch  below  the  articulation,  even  should  we  determine 
effecting  disarticulation,  as  in  that  way  we  avoid  division  of  the 
io  dura,  which  crosses  the  ascending  ramus  of  the  bone  at  this  point, 
operation  is  performed  in  other  respects  as  already  described,  except 
the  disarticulation  is  effected  by  twisting  the  bone  out  of  its  socket, 
cutting  the  textures  upon  the  neck  of  the  bone  as  they  are  exposed 
n  the  tumour  is  drawn  downwards  and  backwards. 
Sometimes  it  is  necessary  to  remove  the  symphysis  along  with  one- 
of  the  jaw  ;  the  tumour  being  so  extensive.    This  is  effected  by 
I  a  form  of  incision  as  recommended  for  disarticulation  with  section 
lie  symphysis. 
*  Liston's  Practical  Surgery,  p.  318. 
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A  tumour  implicating  the  body  of  the  bone  only,  ou  one  side,  may 
be  removed  by  a  similar  but  less  e.\t(nisivc  incision  ;  section  of  the  bone 
being  made  at  tlie  angle  and  symphysis.  But  the  propriety  of  such  a 
proceeding  is  very  questionable,  in  cases  of  medullary  tumour.  For 
experience  has  shewn  that,  in  such  cases,  return  of  the  diseafie  is  very  apt 
to  take  place  in  the  truncated  ramus.  Should  this  occur,  any  difficulty 
which  the  absence  of  the  base  of  the  jaw  might  be  supposed  to  occasion 
in  enabling  us  to  depress  the  bone,  when  dividing  the  attachment  of  the 
temporal  muscle  to  the  coronoid  process,  may  easily  be  overcome  by  the 
use  of  a  pair  of  "gripe  "  forceps,  or  even  incisor  tooth  forceps,  by  wliich 
to  grasp  either  the  truncated  ramus  of  the  bone  or  its  condyles. 

When  the  tumour  occupies  the  ascending  ramus  of  the  bone  between 
the  angle  and  its  condyle,  if  it  is  of  a  simple  kind  the  removal  of  that 
portion  of  the  jaw  impUcated  in  the  tumour  is  alone  requisite  ;  and  this 
operation  can  easily  be  performed  without  opening  into  the  mouth. 
Should  the  tumour  be  of  some  size,  it  will  be  expedient  to  be  provided 
with  the  gripe  forceps,  already  mentioned,  as  enabling  the  operator  to 
control  the  movements  of  the  tumour,  and  expose  its  attachments  iu 
effecting  their  division.*  In  cases  of  cystic  tumoiu*  occupying  this  por- 
tion of  the  bone,  great  care  and  attention  will  be  requisite  to  avoid 
opening  the  cysts  while  the  dissection,  division  of  muscular  attachments, 
and  disarticulation,  are  being  effected. 

The  symphysis  may  be  removed  on  account  of  tumour.  A  horizontal 
wound,  made  along  the  lower  border  of  the  bone,  will  sufficiently 
expose  the  tumour  to  enable  the  bone  to  be  divided  by  the  saw  and 
pliers  beyond  the  disease.  After  excision  has  been  effected,  some  care 
of  the  tongue  is  necessary ;  lest  after  division  of  its  anterior  attachments 
it  should  be  unduly  retracted,  and  threaten  asphyxia.  To  obviate  this, 
the  organ  may  be  temporarily  restrained,  either  by  ligature  or  by  forceps; 
this,  however,  is  only  necessary  for  a  few  hours,  at  the  end  of  which  the 
patient  will  usually  be  found  to  have  sufficient  control  over  the  organ  to 
prevent  its  being  drawn  backwards  into  the  pharynx. 

Sometimes  it  is  expedient  to  remove  a  portion  of  the  jaw,  on  account 
of  ulcer  or  tumour  of  the  soft  parts  which  has  implicated  the  osseotiB 
tissue  secondarily.    One  paramount  indication  must  in  all  such  cases  be . 
fulfilled :  to  remove  the  whole  of  the  morbid  structure,  and  to  cut  wide . 
of  the  disease. 

During  these  operations  on  the  mouth,  it  is  plain,  for  reasons- 
formerly  assigned,  that  chloroform  must  be  used  warily,  and  the  patient 
allowed  to  emerge  from  deep  stupor  when  blood  is  flowing  into  ™_ 
pharynx  from  the  mouth.  Ey  incising  the  mucous  membrane,  however,' 
only  at  the  close  of  the  operation,  and  dividing  the  bone  from  the  | 
base  towards  the  alveolar  mai'gin,  by  which  the  necessity  for  extractinc  j 
teeth  is  avoided,  bleeding  into  the  mouth  can  only  occur  at  or  towardf  i 
the  completion  of  the  operation ;  so  that,  except  in  disarticulating,  tjinf  , 
the  vessels,  and  introducuig  the  sutures,  the  patient  may  be  kept  quit<  I 
unconscious  with  perfect  safety. 

*  Syme,  London  and  Edinburgli  Medical  Joimial,  1843,  p.  964. 
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Garies  and  Necrosis  of  the  Lmver  Jaw. 

The  lower  jaw  is  liable,  like  other  bones,  to  these  common  affections. 
lUit,  in  the  present  day,  it  suffers  much  less  frequently  and  extensively 
in  this  way,  than  it  did  when  morcurialization  was  more  in  vogue  for 
venereal  affections — real  and  suspected.  Many  teeth,  largo  portions  of 
the  jaw,  and  even  the  greater  part  of  the  entire  bone,  not  unfre- 
([uently  were  tediously  and  painfully 
discharged,  as  worm-eaten  sequestra; 
causing  much  disturbance,  both  local 
and  general,  at  the  time,  and  great 
subsequent  deformity.  When  either 
of  these  affections  do  occur,  the  general 
principles  of  surgery  are  brought  to 
bear  on  them ;  by  treatment  partly 
local,  partly  directed  to  the  system. 
In  removing  sequestra  and  exfoliations 
of  the  jaw  it  is  always  desirable  to  reach  the  dead  bone,  if  possible,  by 
laying  open  the  sinuses  which  open  into  the  mouth,  so  as  to  avoid  further 
cUsfigurement  of  the  face.  Any  incisions  that  are  made  upon  the  sur- 
face should  be  confined  to  the  submaxillary  aspect  of  the  base  of  tlie 
lione. 

Necrosis  of  the  lower  jaw,  from  the  agency  of  hypophosphoric  and 
phosphoric  acids,  generated  in  the  manufacture  of  lucifer  matches,  has 
l)een  abeady  alluded  to,  p.  297.* 

Fracture  of  the  Lower  Jaw. 

The  lower  jaw  may  be  broken  by  violence  applied  either  directly  or 
indirectly.    Fracture  near  the  middle  of  the  body  of  the  bone  may  be 
the  result  either  of  a  blow  delivered  on  the  symphysis,  or  of  injury 
cUrectly  sustained  by  the  part  fractured.    The  base  of  the  bone,  at  or 
near  the  bicuspid  teeth,  is  most  frequently  injured,  but  all  parts  are 
liable.    The  fracture  may  be  confined  to  one  side,  sometimes  it  exists  in 
both.    The  ramus  has  been  fissured,  the  condyle  has  been  broken  off, 
the  coronoid  process  has  been  snapt  through,  and  the  symphysis  itself 
sometimes,  but  rarely,  gives  way.    The  fracture  may  be  either  simple  or 
:ompound,  often  comminuted.    There  is  always  laceration  of  the  gum, 
with  consequent  hemorrhage  into  the  mouth,  and  exposure  of  the  frac- 
ured  ends  in  that  direction,  when  the  fracture  occupies  the  base  of  the 
ijone.    The  signs  of  the  occurrence  are  sufficiently  plain ;  by  deformity, 
;repitus,  loss  of  power,  and  evident  displacement.    The  mental  portion 
•3  usually  displaced  downwards  and  inwards,  by  muscular  action  and  its 
own  weight,  while  the  portion  near  the  angle  of  the  jaw  is  displaced 

*  Vide  also  Lancet,  Ko.  1367,  p.  498.    Heyfelder,  Ai'cliives  Gen.  cle  Med. 
'Jet.  1845,  p.  204. 

Fig.  286.  Ulcerative  dcstraction  of  the  coronoid  process  of  the  lower  jaw,  caused 
"the  awkward  position  of  the  wisdom  tooth."    The  patient  "peri.fhcd  in  conse- 
I  "  lice  of  the  extensive  abscesses  of  the  mouth  and  neck," — LtSTON. 
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in  a  direction  outwards ;  but  in  many  cases  there  is  no  displacement 
Avliatevcr. 

Fractures  of  the  ascending  ramus  and  neck  of  tlie  bone,  if  obscured 
by  swelling,  can  easily  bo  detected  by  introducing  the  finger  into  the 
mouth,  feeling  for  the  styloid  process,  immediately  in  front  of  which  the 
condyle  of  the  ja^v  will  bo  felt,  and  thus  manipulating  the  parts  while  t]ie 
mouth  is  opened  and  closed.  Should  the  condyloid  fragment  be  dis- 
placed inwards,  by  the  external  pterygoid,  its  reduction  may  likewise  ha 
effected  in  this  manner,  as  was  first  distinctly  pointed  out  by  liibes, 

Eeduction  is  in  most  cases  easily  effected ;  and,  usually,  retention  is 
not  difficult.  The  fragments  should  be  carefully  adjusted  in  correspond- 
ence with  the  teeth  in  the  upper  jaw.  Tlie 
jaws  having  been  firmly  closed,  a  pasteboard 
splint  is  adapted  to  the  exterior  surface; 
and  the  whole  is  retained  by  a  four-tailed 
bandage.  Some  recommend  that  two  wedges 
of  cork,  sloping  gently  backwards,  with  their 
upper  and  under  surfaces  gi-ooved  for  tlie 
reception  of  the  upper  and  lower  teeth,  should 
be  inserted  on  each  side  of  the  mouth,  as  a 
means  of  securing  accurate  apposition  of  tha 
fragments.  They  are  mainly  of  use  when  fluid 
food  cannot  be  introduced  through  the  clenched 
teeth,  or  when,  from  deficiencies  in  the  teeth, 
Fig.  287.  the  jaws  cannot  be  satisfactorily  locked  against 

each  other ;  and  in  such  circumstances,  gutta  percha  softened  in  hot  water 
can  generally  be  more  readily  modelled  to  serve  the  purpose  than  any 
other  material.    In  cases  of  double  fracture  of  the  base  of  the  jaw,  if 
firm  teeth  occupy  the  verge  of  each  fractured  portion,  it  has  been 
recommended  to  bind  these  together  by  wire,  as  a  means  of  effecting 
better  apposition.    This  is  attended,  however,  with  the  risk  of  loosening 
the  teeth  so  dehgated.    Teeth  quite  detached  should  be  removed  at 
once ;  and  so  ought  fragments  of  bone  similarly  circumstanced — in  cases 
of  comminution.    For  some  time,  usually  between  a  month  and  six 
weeks,  the  patient  must  be  content  with  such  articles  of  food  as  require 
no  mastication;  and  all  movement  of  the  fractured  part  must  be  avoided. 
It  is  rare  to  meet  with  deformity  as  a  result  of  fracture  of  the  jaw 
except  in  cases  of  very  great  comminution,  loss  of  bone,  or  absence  of  all 
treatment ;  and  want  of  union  may  be  said  practically  not  to  occur.  Li 
gunshot  fractures  of  the  lower  jaAv,  the  copious  foetid  suppuration,  floAnng 
into  the  mouth  and  SAvallowed  by  the  patient,  always  induces  great 
gastric  disturbance,  with  more  or  less  typhoid  symptoms.    Tliis  may, 
indeed,  be  due  to  the  occurrence  of  PyEemia;  but  by  Dupuytren,  in  the 
latter  years  of  his  life,  it  was  attributed  to  the  swallo-\ving  of  the  dis-  i 
charge ;  and  to  remedy  tlois  he  recommended  free  incision,  removal  of  1 
the  fragments,  and  resection  of  the  bone  beyond  the  injured  part. 
Extreme  comminution  of  the  bone  coidd  alone  justify  the  adoption  of  • 
such  a  severe  measure. 

Fig.  287.  Four-tailed  bandage,  applied  to  secure  the  lower  jaw. 
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Dislocation  of  the  Lower  Jaw. 

Dislocation  of  the  jaw  can  only  occur  forwards,  and  during  the  exis- 
tence of  teeth  in  the  jaws ;  being  exceedingly  rare  in  the  two  edentulous 
periods  of  life.  In  tliis  displacement  the  condyles  rest  in  front  of  the 
base  of  the  zygomatic  process,  and,  according  to  Nekton,  the  coronoid 
processes  on  the  edge  of  the  malar  bone  external  to  its  tubercle.*  The 
accident  may  be  double  or  single ;  according  as  both  or  one  of  the  con- 
dyles are  displaced.  And  it  may  be  the  result  of  mere  muscular  action, 
as  in  yawning  or  retelling  j  or  of  force  applied  to  the  symphysis,  with 
tlie  mouth  more  or  less  open.  When  the  mouth  is  opened  widely 
the  condyle  rests  upon  the  articular  eminence,  so  that  it  only  requires 
laceration  of  the  capsule,  and  sudden  contraction  of  the  external  ptery- 
goids and  a  portion  of  the  fibres  of  the  masseters,  to  complete  displace- 
ment. The  symptoms  are  so  characteristic  as  not  to  be  overlooked. 
The  mouth  gapes,  and  cannot  be  shut ;  the  chin  is  depressed  and 
advanced,  and  saliva  trickles  over  it ;  the  condyloid  space  is  vacant,  and 
a  prominence  is  felt  beneath  the  zygomatic  process ;  considerable  pain 
is  experienced,  articulation  is  very  indistinct — perhaps  impossible — and 
deglutition  difficult. 

Eeduction  is  effected  by  a  combined  movement;  depression  of  the 
angle,  elevation  of  the  symphysis,  backward  pressure  on  the  coronoid 
processes,  and  traction  forwards  of  the  whole  bone.    Thus  the  jaw  is 
I'xtricated  from  its  entanglement;  and,  brought  withtu  the  uncontrolled 
l^lay  of  the  muscles,  is  by  them  pulled  back  into  its  normal  position. 
In  some  cases  further  assistance  is  obtained  by  depressing  the  chin 
before  attempting  the  combined  "  downwards,  forwards,  and  backwards  " 
movement.    The  manipulation  for  reduction  in  the  ordinary  manner  is 
as  foUows.    The  thumbs,  placed  over  the  last  grinders,  within  the  mouth, 
lepress  the  angles  of  the  bone  and  serve  as  a  fulcrum;  the  rest  of  the 
land,  grasping  the  chin  and  base  of  the  jaw,  makes  the  forwards  exten- 
ion,  while  elevation  of  the  symphysis  disengages  the  condyles  from 
heb  abnormal  position;  an  assistant  may  at  the  same  time  assist  the 
nuscles  in  drawing  back  the  bone  into  its  place,  by  pressing  back  the 
oronoid  processes.    In  order  to  protect  the  thumbs,  a  towel  or  other 
oft  substance  may  be  wrapped  round  the  distal  phalanx ;  should  this 
•recaution  not  be  employed,  so  soon  as  the  jaw  is  felt  to  move  they 
hould  be  slipped  from  between  the  teeth  to  the  outer  side.    If  any 
ifficulty  in  reducing  the  dislocation  is  experienced,  chloroform  should 
'0  administered,  and  one  side  should  be  reduced  before  the  other.  For 
)me  days  afterwards,  the  motions  of  the  jaw  should  be  very  limited ; 
nd  in  most  cases  it  is  well  to  restrain  them  by  a  bandage.  Eeduc- 
ion  has  been  effected  at  so  late  a  period  as  ninety-eight  days  after  the 
Rcurrence  of  the  accident  (Donovan,  Dublin  Med.  Fress,  26th  May 
'■S42) ;  and  by  Sir  A.  Cooper  and  Stromeyer,  each  after  the  lapse  of  thirty- 
5ve  days.    Unilateral  displacement  may  be  very  closely  simulated  by 

I ironic  rheumatic  artliritis  of  the  temporo-maxillary  articulation. 
*  Nekton,  Meraoires  de  k  Societe  dc  Chunrgie  de  Paris,  1849 ;  et  Elements  de 
ithologie  CJiirurg.  Paris,  1847-48. 
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Anchylosis  of  the  Jaw. 

This  may  be  spurious  or  real ;  the  result  of  change  in  the  soft  parts 
or  in  the  hard.  Mastication,  deglutition,  and  speech,  are  seriously  inter- 
fered with ;  and  the  patient  anxiously  seeks  relief.  Tliis  may  be  afforded 
by  the  Imife  alone,  when  cicatrices  are  in  fault ;  dividing  adhesions,  and 
preventing  reunion  by  careful  dressing  subsequently.  Sometimes,  in 
addition,  subcutaneous  section  of  the  masseter  is  advisable.  When 
rigidity  is  extreme,  and  depends  on  true  anchylosis,  wliich  is  extremely 
rare,  it  may  be  necessary  to  operate  on  the  jaw  itself  in  order  to  prevent 
death  from  inanition ;  cutting  through  the  neck  of  the  bone  on  both  sides, 
so  as  to  malce  a  false  joint;  or  removing  a  central  portion  entirely,  for 
the  admission  of  food ;  or  fracturing  the  bone  by  the  use  of  two  screw 
wedges,  by  which  the  jaws  may  be  forcibly  separated. 


CHAPTER  XLL 


AFFECTIONS  OF  THE  TONGUE. 

Glossitis. 

The  inflammatory  process  in  the  tongue  may  be  variously  induced  ]  by 
wounds,  stings,  or  other  injuries  ]  or  by  acrid  applications.  Or  it  may 
occur  spontaneously.  The  symptoms  in  the  acute  form  are — pain,  rapid 
swelling,  with  more  or  less  protrusion,  intense  thirst,  with,  of  course, 
impairment  of  the  ordinary  functions  of  the  organ.  In  extreme  cases, 
the  swelling  may  occlude  the  fauces,  and  has  even  proved  fatal  by 
causiug  suffocation. 

The  treatment,  when  there  is  no  great  urgency  in  the  symptoms, 
should  consist  in  applying  leeches  and  fomentations  to  the  submaxillary 
region,  with  the  use  of  such  antiphlogistics  internally  as  may  seem  neces- 
sary— purgatives  being  specially  indicated.  In  cases  where  the  symp- 
toms are  rapidly  induced,  threatening  to  produce  suffocation,  two  or 
three  free  longitudinal  incisions,  as  if  for  phlegmonous  erysipelas,  should 
be  made  into  the  dorsal  surface  of  the  tumid  organ.  This  affords 
speedy  rehef,  by  the  escape  of  blood  and  serous  fluid ;  the  swelling 
rapidly  abates,  the  wounds,  which  at  first  were  gaping  and  deep,  dwindle 
down  to  mere  scarifications,  and  no  important  lesion  of  structure  is 
inflicted  on  the  part.  Should  a  case  present  itseK  too  urgent  to  admit 
of  waiting  for  the  effects  of  incision,  or  should  the  incisions  not  afford 
sufficiently  speedy  relief,  tracheotomy  should  at  once  be  performed,  so  as 
to  protect  the  patient  from  the  risk  of  suffocation. 

"Where  glossitis  is  due  to  the  excessive  administration  of  mercurials, 
the  sweUing  is  gradually  induced,  and  is  by  no  means  so  extreme  as  in 
the  acute  form  just  described.  The  organ  sometimes  protrudes  consider- 
ably from  the  mouth,  and  may  become  very  extensively  ulcerated  on 
its  under  surface  from  the  constant  pressure  of  the  inferior  incisors. 
Purgatives,  support  of  the  organ  by  means  of  a  bandage,  the  use  of 
astringent  lotions,  and  the  internal  administration  of  chlorate  of  potash, 
should  constitute  the  principal  part  of  our  treatment. 


Wounds  of  the  Tongue. 

Wounds  of  the  tongue  bleed  copiously.  Hemorrhage  is  to  bo  com- 
manded by  iced  water,  by  Hgature,  by  a  harelip  needle  and  thread  twisted 
round  it,  or  by  the  use  of  styptics — sometimes  advantageously  combined 
with  pressure  effected  by  means  of  common  dissecting  forceps,  the  blades 
bemg  compressed  together  by  an  elastic  caoutchouc  ring,  or  by  means  of 
Desmarres'  ring  forceps  for  operations  on  the  eyelids ;  if  need  be,  the 


WOUNDS  AND  ULCERS  OF  THE  TONGUE. 

cautery  may  bo  applied.  lu  uniting  the  Avoiind,  after  bleeding  1ms  ceased 
it  is  plain  that  we  can  avail  ourselves  with  most  advantage  of  the  com- 
mon interrupted  wire  suture.  In  the  slighter  cases,  the  use  of  sutures 
may  effect  not  only  approximation  but  also  a  hemostatic  result.  Union 
rarely  occurs  by  the  first  intention,  but  the  sutures  should  be  retained 
as  tlie  only  means  we  can  employ  for  securing  coaptation  of  tlie  parts 
during  cicatrization.  A  very  considerable  degree  of  pain,  swelHiig,  and 
buccal  irritation  sometimes  occurs  for  some  days  after  the  infliction  of  a 
wound  of  the  tongue,  which  is  best  allayed  by  iced  drinks,  frequent 
wasliing  of  the  mouth,  and,  aftei-wards,  the  employment  of  astringent  and 
aromatic  gargles. 

Ulcers  of  the  Tongue. 

Ulcers  of  the  tongue,  nice  those  of  the  lips  and  cheeks,  may  be  either 
simple  or  malignant.   The  former  may  depend  on  local  irritation,  as  from 
tartar  or  decayed  teeth  ;  or  on  gastric  or  biliary  derangement ;  or  on  a 
general  febrile  condition  ;  or  on  a  syphilitic  state  of  system ;  or  on  the 
occurrence  of  mercurial  poisoning.    In  the  first  of  these  cases,  the  ulcers 
are  small,  irritable,  with  a  yellowish  surface  and  red  margin,  and  corre- 
spond to  the  existence  of  a  tooth  or  teeth  with  sharp  edge  or  encrustation 
of  tartar  ;  in  the  second,  they  may  consist  of  aphthous  patches,  or  present 
the  character  of  irritability  already  mentioned,  and  are  situated  generally 
around  the  margin  and  upon  the  under  surface  of  the  organ,  which  ia 
usually  flabby,  marked  by  the  teeth,  coated  on  the  surface,  and  accom- 
panied by  more  or  less  foetor  of  the  breath.    In  syphiUtic  cases  in  the 
secondary  stage,  the  ulcers  consist  either  of  whitish,  oval,  oblong,  or 
crenelated  elevations  of  the  surface  and  margins  of  the  organ,  or  of  chaps 
and  superficial  excoriations,  as  if  the  epithelial  surface  had  peeled  off  in 
patches  ;  in  the  tertiary  stage,  one  or  two  deep  and  long  ulcers  occur,  with 
hard  margins  and  a  sloughy-looking  surface,  implicating  the  deep  textures 
of  the  part.    In  the  mercurial  eases,  the  whole  organ  is  usually  impK- 
cated,  presenting  a  smooth,  glossy,  whitish  aspect  of  surface,  de'N'oid  of 
papillee,  with  some  hardening  of  its  structures,  and  partial  or  complete 
alteration  in  its  form.    The  constitutional  ti'eatment  of  such  different 
conditions,  it  is  obvious,  must  vary  accordingly.    The  preferable  local 
applications  are — nitrate  of  silver  or  sulphate  of  copper,  either  in  sub- 
stance or  in  solution,  and  frequently  applied;  and,  in  obstinate  cases, 
nitric  acid  or  the  fluid  pernitrate  of  mercury,  applied  at  long  intervals. 

The  malignant  ulcers  are  attended  with  the  usual  characters  of  hard- 
ness, pain,  excavation,  and  want  of  distinct  definition,  the  margins  being 
usually  composed  of  projecting  and  hard  granulating  masses,  implicating 
the  textures  of  the  tongue  for  some  distance.  Such  ulcers  are  usually 
situated  laterally,  and  frequently  far  back.  They  may  be  taken  away  by 
the  partial  or  complete  removal  of  the  tongue.  The  former  or  partial 
operation  is  effected  by  excision  with  knife  or  scissors — after  gi'asping  the 
part  and  forcibly  drawing  it  forwards  by  a  sharp  hook  or  volsclla — by 
ligature,  by  the  ecraseur,  by  the  galvano-caustic  wire,  or  by  means  of  . 
the  actual  cautery.  The  latter,  or  total  extirpation  of  the  orgau,  may 
be  effected  as  recommended  by  Eegnoli,*  for  the  partial  removal  of  the 
*ReOToli,  Bullctine  delle  Scienze  Mediclic,  Jan.  1839,  No.  131. 
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tongup,  when  tlio  disease  is  situated  in  its  posterior  parts.  J3y  an  in- 
cision carried  along  the  haso  of  the  jaw  from  angle  to  angle,  a  flap  of 
integumental  texture  is  marked  out  and  dissected  downwards,  the 
tloor'of  the  mouth  is  opened  by  carrying  the  Icnife  along  the  inside  of 
the  base  of  the  jaw,  the  tongue  is  draAvn  downwards  through  this 
incision  by  a  volsella,  and  dissected  off  from  its  lateral  and  hyoid  attach- 
ments, and  the  vessels  are  tied  as  divided.  The  flap  is  then  replaced 
and  retained  by  sutures,  and  the  patient  is  fed,  till  he  can  swallow, 
by  passing  tlic  feeding  tube.  Mr.  Syme  has,  in  two  cases,  removed  the 
entire  tongue  by  a  straight  incision  from  the  middle  of  the  lower  lip  to 
the  hyoid  bone,  dissecting  back  the  integu- 
ments, dividing  the  lower  jaw  at  its  sym- 
[ihysis,  detaching  the  tongue  on  each  side 
from  tiie  base  of  the  jaw,  and  lastly  cutting 
through  its  hyoid  attachments.  His  example 
lias  been  followed  by  Drs.  Fiddes  of  Jamaica, 
and  Paul  of  Elgin,  and  by  Mr.  Nunnelly  of 
Leeds.  The  e.craseur,  and  deligation  by 
means  of  whip-cord,  have  also  been  employed 
to  remove  the  whole  organ,  with  or  without 
preliminary  dissection  of  superficial  parts.* 
The  result  of  experience  in  the  partial  and 
(Complete  removal  of  the  tongue  has  not 
been  of  a  kind  to  encourage  any  hope  of 
affording  permanent  rehef  ;  operations  there- 
fore should  only  be  undertaken  as  a  means 
of  palliation,  and  this  can  be  effected  most 
satisfactorily  by  a  partial  removal  when  the  disease  is  situated  on  the 
tip  or  edge  of  the  organ,  due  care  being  taken  that  the  whole  of  the 
ihseased  part,  with  a  border  of  apparently  sound  texture,  is  included  by 
the  incisions. 

Persons  of  advanced  years  should  be  very  careful  to  avoid  all  con- 
tinued irritation  of  the  tongue,  as  by  tartar,  false  teeth,  etc.,  lest  trouble- 
some and  ultimately  malignant  ulceration  be  induced. 

Hypertrophy  or  Prolajjsus  of  the  Tongue. 

In  young  persons  the  tongue  is  occasionally  the  seat  of  simple 
hronic  enlargement ;  and  this  is  probably  always  congenital.  The 
ormal  texture  is  expanded ;  and  the  papiUse  greatly  enlarged.  Much 
convenience  necessarily  results  ;  even  at  an  early  period  of  the  case, 
e  growth  progresses  with  the  development  of  the  child,  and  is 
aterially  accelerated  by  dentition  and  febrile  disturbance  of  the  system. 
Itimately  the  tongue  protrudes ;  assumes  a  more  globular  form ;  has 
brownish  irregular  surface,  and  is  fissured  beneath  by  ulceration  occa- 

*  Mirault,  Gazette  Med.  de  Paris,  vol.  ii.  p.  507,  1834  ;  Amott,  Med.  Cliirarg. 
Tans.,  vol.  xxii.,  1839. 


Fig.  288.  Excavated  malignant  ulcer  of  the  root  of  the  tongue.  CEdema  glottidis 
as  supervened  secondarily. 
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iiioned  by  the  contact  of  the  organ  with  the  teeth  in  the  lower  jaw.  A 
wasting  discharge  of  saliva  necessarily  results,  and  deglutition,  articula- 
tion,  and  even  breathing,  may  be  interfered  with.  The  lower  anterior 
teeth  become  displaced,  and  the  lower  jaw,  in  its  anterior  part,  is  altered 
in  form. 

The  treatment  is  by  rectification  of  the  primse  vise — usually  very 
prominently  disordered ;  sometimes  repeated  leeching  of  the  part  is  use- 
ful ;  and  the  internal  administration  of  the  iodide  of  potassium  may  be 
advantageous.  Bandaging  of  the  protruded  part,  with  the  appUcation  of 
astringent  lotions,  should,  however,  constitute  the  principal  part  of  the 
cure.  And  such  means,  patiently  employed,  will  generally  prove  suc- 
cessful But  should  they  fail,  wholly  or  in  part,  it  may  be  necessary  to 
remove  a  portion  of  the  apex,  of  a  wedge  shape,  and  of  such  a  size  as  to 
restore  the  organ  to  something  like  its  normal  bulk,  on  approximation  of 
the  wound's  edges  ;  at  least  rendering  the  tongue  capable  of  residence 
within  the  mouth  ;  so  removing  the  principal  deformity  and  inconveni- 
ence— protrusion — and  reducing  the  risk  of  excessive  inflammatory 
change  in  the  wound.* 

Induration  of  the  Tongue. 

Locahzed  indurations  of  the  tongue  precede  the  formation  of  the  ter- 
tiary syphilitic  ulcers  of  this  organ,  already  mentioned.  In  their  early 
stage  they  may  resemble  a  pea,  plum-stone,  or  filbert,  situated  in  the 
deep  textures  of  the  central  part ;  then  the  mucous  membrane  becomes 
adherent  to  their  surface,  they  soften,  the  smface  ulcerates,  and  a  yel- 
lowish sloughy  sore  is  disclosed.  There  is  rarely  more  than  one  of  these 
indurated  masses  present  at  one  time  ;  they  are  usually  indolent  in  their 
nature,  and,  until  softening  commences,  painless.  The  existence  of  other 
symptoms  of  the  syphilitic  diathesis  will  aid  the  diagnosis  ;  and  the 
student,  in  giving  an  opinion,  should  recollect  that  in  such  cases  the 
general  appearance  of  the  part  may  closely  simulate  malignant  disease, 
to  one  not  practically  acquainted  with  the  characters  of  these  affections. 

The  treatment  should  consist  in  the  use  of  iodide  of  potassiimi,  coni- 
bmed  with  iron,  or  other  tonics,  and  good  food ;  stimulating  the  surfece 
occasionally  by  applying  nitrate  of  silver.  When  the  ulcerated  condition 
is  present,  the  applications  already  mentioned  should  be  employed. 

Erectile  Tumour  of  the  Tongue. 

The  erectile  tumour  may  form  in  this  organ.  A  few  examples  are 
on  record.  If  the  diseased  structure  be  limited,  prominent,  and  acces- 
sible, it  is  to  be  removed  by  inclusion  in  ligature.  If  it  involve  th 
whole  organ,  or  be  otherwise  not  suitable  for  dehgation,  attempts  may  he' 
made  to  induce  a  change  of  structure,  by  the  employment  of  some  of  the 
methods  spoken  of  in  the  chapter  upon  aneiuism  by  anastomosis — calcu- 

*  Lassus,  Pathologie  Chu-urg.  t.  ii.  p.  160  ;  and  Mem.  de  I'lnstit.  National,  vol, 
i.  p.  66  ;  London  Med.  and  Physical  Joiunal,  1801,  vol.  vi.  \\  353.  Edinburgli 
Med.  and  Surg.  Jour.,  vol.  i.  p.  317.  Mr.  Crosse,  Memoir.  S}Tiie,  Ob.scrvations  m 
Clinical  Surgery,  p.  180. 


RANULA. 


797 


lated  to  produce  plastic  change,  or  even  partial  sloughing  of  its  texture— 
the  introduction  of  a  heated  awl  or  broad  needle,  m  various  directions, 
being  of  these  apparently  the  most 
suitable.  Failing  this,  the  disease 
must  be  regarded  as  beyond  the  reach 
of  our  art.  Deligation  of  both  lin- 
gual arteries  has  been  practised  ;  but 
■vvith  a  result  wliich  does  not  invito 
repetition  ;  fatal  sloughing  of  the 
organ  having  ensued,*  In  one  case 
mentioned  by  Brown,  the  tumour 
situated  on  the  lateral  aspect  of  the 
tongue  was  making  rapid  progress,  but  after  an  accidental  salivation, 
attended  with  great  swelling  of  the  whole  organ  and  buccal  cavity,  the 
disease  became  arrested. 


Division  of  the  Frcenum. 

In  the  child,  the  fraenum  linguse  may  be  so  short  as  greatly  to  in- 
commode the  organ,  constituting  "  tongue-tack  ;  "  at  first  impeding  suc- 
tion, afterwards  embarrassing  articulation.  Or  the  defect  may  be  more 
accurately  expressed,  perhaps,  as  an  abnormal  prolongation  forwards  of 
the  frasnum,  tying  down  the  apex  of  the  tongue.  Cases  are,  however, 
frequently  brought  to  the  surgeon  in  which  this  condition  is  believed  to 
exist,  but  where  the  inability  to  suck  or  articulate  will  be  found  due  to 
some  other  cause  than  any  abnormal  condition  of  the  frsenum.  When 
the  tip  of  the  tongue  can  be  raised  above  the  level  of  the  gums,  and  can 
be  made  to  touch  the  palate,  or  to  protrude  so  as  to  touch  the  lips,  we  may 
be  sure  there  is  no  "  tongue-tack."  The  free  margin  of  the  faulty  tex- 
ture is  readily  divided,  by  means  of  probe-pointed  scissors — the  point 
of  the  tongue  being  elevated,  so  as  to  stretch  the  part,  by  fingers  intro- 
duced on  each  side  of  the  frasnum ;  cutting  only  the  free  margin  of 
e  band,  the  finger  nail  is  employed  to  complete  the  separation  to  the 
equired  extent,  and  so  troublesome  bleeding  by  wound  of  the  ranine 
essels  is  avoided.  During  healing,  the  part  should  be  manipulated 
ccasionally  so  as  to  prevent  recontraction. 

In  the  adult,  a  somewhat  similar  condition  may  supervene,  in  conse- 
uence  of  troublesome  suppuration  beneath  the  tongue.  During  cicatriz- 
tion,  the  apex  of  the  organ  is  drawn  down,  and  becomes  confined  by  a 
ense  band  of  adventitious  formation.  This  spurious  frasnum  may  be 
ssected  through ;  and,  by  dint  of  careful  dressing,  a  more  favourable 
icatrix  may  be  obtained. 

Ranida. 

Kanula  denotes  a  tumour,  formed  beneath  the  tongue,  in  consequence 
obstruction,  it  may  be,  in  one  or  both  of  the  salivary  ducts.    In  such 

*  Liston's  Elements  of  Surgery,  p.  409. 

Fig.  289.  Expaihsion  of  the  lower  jaw  ;  the  result  of  pressure  by  the  tongue,  en- 
arged  by  erectile  tissue.— Li.ston.    Vide  his  Elements  of  Surgery,  p.  410. 
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cases  it  consists  of  a  cyst,  produced  by  expansion  of  tlie  duct,  and  con- 
densation of  the  surrounding  parts  ;  containing  perverted  secretion  of  tli^ 
cyst,  and  of  the  corresponding  salivary  gland  (Lapage,  Munich,  Louie). 
Not  unfrequently,  however,  there  is  good  reason  to  believe  that  the  cystj 
if  a  dilatation  of  normal  structure,  is  produced  from  occlusion  and  sub- 
mucous dilatation  of  a  mucous  erypt  (Fabricius,  Dionis) ;  and  in  othei' 
instances  the  cyst  is  apparently  a  new  formation  altogether — like  cystic 
swellings  elsewhere  (Dupuytren,  Breschet).  When  the  swelling  attains 
to  such  a  size  as  to  displace  the  tongue,  impede  its  movements,  and  pro- 
duce a  bulging  in  the  submaxillary  region,  serious  inconvenience  iu 
mastication,  deglutition,  and  articulation  occurs  ;  indeed,  the  term  liunulu 
has  been  appKed  on  account  of  the  croaking  change  of  voice.  The 
tumour,  presenting  a  bluish  translucency,  is  distinctly  seen  on  elevatiiiL 
the  apex  of  the  tongue ;  and  by  manipulation  its  cystic  nature  avlU  at 
once  be  rendered  evident. 

Two  modes  of  treatment  are  applicable,  according  to  the  nature  o] 
the  disease  ;  restoration  of  the  normal  opening,  or  the  making  of  an  arti 
ficial  substitute.  In  recent  cases,  the  former  method  may  perhaps  sue 
ceed.  The  occluded  original  orifice  is,  when  found,  dilated  by  probes  o 
suitable  dimensions  ;  and  the  due  degree  of  patency  and  calibre  shoulc 
be  subsequently  maintained,  by  the  occasional  passage  of  a  bougie  o: 
probe  for  some  time  afterwards.  In  most  cases,  however,  the  orifice  can 
not  be  detected,  and  therefore  an  artificial  opening  should  be  made  wher 
ever  the  tumour  is  most  prominent  towards  the  mouth.  This  may  bi 
done  by  simple  incision ;  but  it  is  usually  better  to  clip  away  a  portion  o 
the  mucous  membrane  and  sac,  by  means  of  curved  scissors,  so  as  t< 
secure,  as  far  as  possible,  the  patency  of  the  aperture.  The  contents 
which  readily  escape  through  even  a  small  aperture,  are  usually  of  ; 
gummy  or  albuminous  character,  and  contain  simple  round,  mucou 
globules  as  their  only  structural  element.  To  j)revent  premature  closin; 
of  the  aperture  made  into  the  cyst,  it  may  be  necessary  to  touch  tli 
margins  as  well  as  the  interior  of  the  sac  occasionally  with  potassa  fusa. 
while  others  recommend,  as  soon  as  bleediug  has  ceased  from  the  incisio 
that  the  cavity  should  be  filled  with  lint,  soaked  in  tm'pentiue  or  so 
other  irritating  substance.  This  object,  however,  may  be  obtained  in  m" 
cases  by  the  mere  introduction  of  a  strip  of  lint.  Some  surgeons  prefl 
the  employment  of  a  seton  passed  through  the  cyst,  and  retained  imti 
the  requisite  contraction  is  obtained.  By  others,  a  piece  of  silver  wi~ 
— retained  by  twisting  the  ends — is  recommended  as  more  suitable  th~" 
the  seton ;  and  some  resort  to  the  ingenious  expedient  of  introducin 
one  button  of  a  metal  stud  into  the  sac,  with  a  perforation  in  its  steH' 
through  which  the  contents  may  escape  as  they  are  secreted — the  butto: 
itself  resting  smoothly  beneath  the  side  of  the  tongue. 

Tumours  beneath  the  Tongue. 

Encysted  tumours  are  not  unfrequently  foimd  in  this  situationi 
simulating  the  symptoms  of  ranula  very  closely.  The  cyst  is  tliin ;  tb 
contents  are  yellowish,  resembling  tallow  or  lard,  or  may  be  of  a  pultd 
ceous  consistence.    Sometimes  thoy  attain  to  a  considerable  size.  Wh& 
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m-mipulated  tbey  possess  the  olusticity  of  fluid  comlmied  with  the 
dou-hy  characters  of  a  Mty  tumour,  which  condition  they  very  closely 
resemble.  If  the  cyst  lies  beneath  the  mucous  membrane,  the  sac  should 
bo  opened  towards  the  buccal  cavity  by  a  free  incision,  and  the  contents 
extruded  by  pressure  ;  and  if  the  sac  bulges  more  in  the  submaxillary 
legion,  its  removal  should  be  undertaken  by  dissection  from  below  the 
jaw,  taldug  care  to  avoid  opening  the  cyst ;  for,  should  this  occur,  the 
complete  extirpation  of  the  tumour  will  be  extremely  difficult. 

Fatty  tumours  beneath  the  tongue  simulate  rauula  so  closely  as  to 
be  with  difficulty  distinguished  from  it.  The  incision  of  the  mucous 
membrane  requisite  for  the  treatment  of  either  condition  will  solve  the 
doubt ;  and  by  a  suitable  extension  of  the  incisions  in  the  floor  of  the 
mouth,  the  delicate  and  loose  attachments  will  easily  be  separated  so  as 
to  effect  complete  extirpation. 

Venous  Ncevus  sometimes  occurs  in  this  situation,  and  may  readily  be 
mistaken  for  ranula.  K  a  puncture  has  been  made  into  its  structure,  the 
copious  hemorrhage  which  ensues  should  be  arrested  by  carrying  a  double 
ligature  through  the  textures  in  the  floor  of  the  mouth  by  means  of  a 
curved  sewing-needle,  so  as  to  secure  the  wound  within  the  circuit  of 
the  hgatures  when  tied  separately.  In  one  case  of  this  kind  the  punc- 
ture was  secured  by  including  it  in  the  grasp  of  a  pair  of  artery  forceps, 
and  surrounding  it  with  a  ligature. 

Salivary  Concretions. 

Calcareous  concretions,  composed  of  phosphate  of  lime  agglutinated 
■with  a  small  quantity  of  animal  matter,  sometimes  form  in  the  extremities 
of  the  ducts,  both  of  the  parotid  and  of  the  submaxillary  glands,  but  more 
frequently  in  connection  with  the  latter  ;  they  are  usually  oval  in  form, 
of  a  yellowish- white  colour,  and  granulated  surface,  varying  in  size  from 
that  of  a  pin-head  to  that  of  a  large  filbert.  When  small  they  rarely 
occasion  much  inconvenience,  but  are  hable,  especially  when  they  ob- 
struct the  flow  of  saliva,  to  excite  irritation  both  in  and  around  the  duct, 
attended  with  pain,  swelling,  thickening  of  the  textures,  and  at  times  the 
formation  of  matter,  both  within  and  external  to  the  canal.  The  accu- 
mulation of  muco-purulent  fluid  in  the  submaxillary  duct,  obstructed  by 
the  calculus,  may  give  rise  to  the  formation  of  a  ranula ;  in  the  parotid  duct, 
to  symptoms  which  may  readily  lead  the  patient  and  practitioner  to  sus- 
ect  the  existence  of  gum-boil,  or  abscess  of  the  antrum  ;  or,  in  milder 
es,  the  uneasiness  may  be  attributed  to  toothache,  or  facial  rheumatism, 
r'  neuralgia.  By  manipiilation,  and  use  of  the 
lohe  introduced  along  the  duct,  the  presence  of 
he  concretion  can,  in  most  cases,  be  very  readily 

etected,    Wlien  of  large  size,  they  may  become   

ly  exposed,  worldng  their  own  way  out  by  Fig.  290. 

Iceration.    The  operation  for  removal  consists  in  making  a  suitable 
jDcision,  through  which  the  calculus  is  laid  hold  of  by  forceps  and  ex- 
racted.    But  when  the  foreign  body  is  small  in  a  large  containing 
!ivity,  it  may  retreat,  and  elude  the  attempt  at  seizure.    In  such  a  case, 
Fig.  290.  Salivary  calcuhis,  of  considerable  size,  removed  by  operation. 
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the  mastication  of  food,  by  producing  a  flow  of  saliva,  will  either  wasli 
away  the  concretion,  or  bring  it  within  reach  of  the  forceps.  Cases  have 
occurred  in  which  the  concretion  has  formed  actually  in  the  substanc( 
of  the  submaxillary  gland. 

The  operation  of  Glossotomy  was  at  one  time  extensively  canvasset 
as  a  means  of  curing  stammering.  As  first  executed  by  Dieffenbach  ii 
1841,  it  consisted  in  deep  and  extensive  incisions  through  the  muscle 
at  the  base  of  the  tongue.  After  him  Baudens,  Amussat,  Phillips,  Bon 
net,  etc.,  recommended  a  division  of  the  genio-hyoglossi  muscles  at  : 
point  more  or  less  close  to  their  attachments  to  the  lower  jaw.  Vel 
peau  even  recommended  the  excision  of  a  V-shaped  portion  of  th 
extremity  of  the  tongue.  Experience,  however,  has  proved  that  althoug] 
attended  by  temporary  improvement,  no  real  good  was  to  be  gained  b 
such  proceedings. 


CHAPTEE  XLIL 


AFFECTIONS  OF  THE  UVULA  AND  TONSILS. 

(Edema  of  the  Uvula. 

(Edema  of  the  uvula,  with  a  relaxed  state  of  the  neighbouring  soft 
palate,  may  occur  singly ;  but  more  frequently  it  is  the  result  of  an  im- 
perfectly resolved  inflammatory  affection  of  the  whole  fauces.  There  is 
a  feehng  of  very  considerable  discomfort  in  the  part ;  the  quality  of  the 
voice  is  altered ;  articulation  is  impeded ;  and  not  unfrequently  a  tick- 
ling and  annoying  cough  exists.  The  various  astringent  gargles  are  of 
service  ;  with  attention  to  the  general  system.  Failing  these,  stimu- 
lants and  astringents  may  be  applied  directly  to  the  part,  in  solution  or 
in  powder ;  as  alum,  capsicum,  tamiin,  etc.  Or  the  part  may  be  touched 
occasionally  with  the  nitrate  of  silver,  or  sulphate  of  copper,  in  substance 
or  solution.  In  obstinate  cases,  it  is  well  that  scarification  precede  the 
last-named  remedies. 

Elongation  of  the  Uvula. 

Eelaxation  of  the  uvida,  with  elongation,  is  of  no  unfrequent  occur- 
rence ;  the  extremity  of  the  organ  passing  downwards,  and  by  titillation 
of  the  glottis  and  pharynx,  causing  a  very  unpleasant  and  sometimes  dis- 
tressing cough,  with  a  feehng  of  nausea  and  even  retching.  Sometimes 
the  extremity  is  oedematous  and  bulbous  ;  sometimes  it  is  thin  and  fim- 
riated.    In  the  slighter  cases,  ordinary  astringents  and  stimulants  may 
tried.    But  when  elongation  is  considerable,  as  regards  both  extent 
md  duration,  there  is  no  suitable  remedy  but  by  cutting  off  the  redun- 
lant  part ;  an  operation  which  has  never  yet  been  followed  by  any  un- 
oward  consequences.   The  patient,  seated  before  a  good  light,  is  directed 
0  cough,  so  as  to  bring  the  pendulous  uvula  on  the  dorsum  of  the 
ongue.    Then  a  suitable  portion  may  be  at  once  cut  off  by  the  stroke  of 
harp  cutting  scissors — probe-pointed,  lest  the  patient  should  prove  uu- 
teady.    Or — better — by  a  volsella  or  artery  forceps  the  apex  is  laid 
old  of;  and  then,  by  stretching  the  part,  section  w*il]  be  facilitated  as 
ell  as  rendered  more  accurate  ;  care  being  taken  not  to  stretch  until  at 
e  in.stant  of  cutting,  otherwise  troublesome  retching  is  apt  to  ensue, 
omplete  extirpation  of  the  uvula  has  been  recommended  in  such  cases, 
the  plea  that  relapse  is  otherwise  probable.    But,  oven  supposing  the 
r  to  be  justly  founded,  such  a  ruthless  proceeding  is  scarcely  \var- 
ntable  ;  the  organ  being  doubtless  endowed  with  some  useful  function 
the  general  economy. 

3  P 
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Tomillitis  ur  Cynanche  TvimUlaris. 

This  term  denotes  an  inflamniatoiy  alfoctiou  of  the  fauces,  cliicll)' 
resident  in  and  around  the  tonsils,  all'octing  one  or  botli  sides ;  some 
times  extending  up  the  Eustachian  tube  and  implicating  the  middle  ear  : 
ordinarily  the  result  of  cold  due  to  atmosplieric  exposure,  occurring  mosi 
frequently  in  spring  and  autumn,  particularly  the  former,  and  in  tht 
young  and  adolescent  rather  than  in  the  adult  or  elderly.    Sometimes  ii 
has  a  local  cause  for  its  origin,  as  the  process  of  dentition  in  the  inferioi 
posterior  molars,  the  swallowing  of  very  hot  or  cold  bodies,  injury  inliicteij 
by  the  accidental  swallowing  of  foreign  bodies  or  caustics  ;  also  long  con- 
tinued crymg,  singing,  public  speaking,  or  playing  on  Avind  instruments 
may  all  act  as  causes  of  this  affection.    It  is  characterized  by  swelling 
redness,  heat,  and  dryness,  with  pain  of  the  part,  impeded  and  paiufu 
deglutition,  inability  to  separate  the  jaws,  difficult  articulation,  marko( 
alteration  of  the  voice,  and  the  ordinary  constitutional  accompaniment.^ 
according  to  the  intensity  and  advancement  of  the  process.  Com 
menciug  in  inflammatory  symptoms,  very  much  alike,  the  results  var} 
In  some  cases,  an  erythematous  blush,  with  more  or  less  SAvelling,  con 
tinues  for  a  time,  and.  then  subsides  j  or,  involving  the  substance  of  th 
gland,  it  terminates  in  suppuration ;  or  a  tardy  resolution  occurs 
or  the  affection  may  prove  formidable  by  assuming  the  truly  erj 
sipelatous  type,  and  spreading  doAvnwards  into  the  ah'  passages.  I 
others,  so-called  jDustules  or  follicular  abscesses  appear,  and  terminal 
in  the  formation  of  yellowish  ulcerated  surfaces  ;  in  others,  from  tl 
very  first,  a  white  milky  pellicle  coats  the  surface,  a  sure  indicatio 
of  the  presence  of  that  deadly  malady  Diphtheria.    In  the  first,  coL 
with  more  or  less  stomacliic  or  hepatic  derangement,  constitutes  all  tl 
cause ;  in  the  second,  a  rheumatic  or  gouty  habit  of  body  is  general 
found  to  co-exist ;  while  in  the  third,  a  mephitic  condition  due  to  £ 
insalubrious  season,  site,  or  drainage,  is  generally  combined  with  an  e: 
feebled  constitution,  predisposing  and  exciting  to  the  ty^jhoid  symptor 
and  results  which  tend  to  occur,  and  which,  rather  than  the  local  di.'^ea.-^ 
determine  the  fatal  issue.    In  these  last  mentioned  cases,  w^hen  reco^•L■ 
occurs,  jiaralytic  affections  often  make  their  appearance  during  convak 
cence,  implicating  singly,  in  combination,  or  in  succession,  the  mu.^cl 
of  the  soft  palate,  fauces,  and  extremities,  as  also  the  adaptive  apparat 
of  the  eyeball,  and,  according  to  some,  even  affecting  the  heart. 

Treatment  of  cynanche  is  by  ordhiary  antiphlogistics,  local  ai 
general ;  purgatives  being  particularly  efiicacious.    Scarification  of  t 
part  is  sometimes  advisable,  with  the  view  of  abstracting  blood,  CC' 
trolling  swelling,  and  rendering  suppuration  less  likely  to  supervei 
Leeching  and  blistering  are  rarely  required ;  usually,  a  mustard  poult: 
to  the  throat,  folloAved  by  a  large  warm  and  soft  cataplasm,  or  wat 
dressing,  and  hot  water  as  a  gargle,  with  Mindererus'  internally,  is  ■ 
the  treatment  necessary.    In  gouty  and  rheumatic  cases,  large  doses 
guaiac — half  a  drachm  of  the  powder,  thrice  daily — have  a  resolute 
and  almost  specific  infiuence  ;  Dover's  powder,  too,  is  often  useful  n 
similar  Avay  ;  relieving  ixiin,  and  soothing  to  sleep.    In  the  simple 
the  application  of  niti-ate  of  silver  only  aggravates  the  symptoms, 
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oniployed  at  the  vevy  lii-st.  In  the  pustulous  and  ulcorativo,  it  will  be 
found  very  advantageous.  In  (he  diplithcrititi  eases,  chlorine,  as  a  local 
application,  and  administered  internally,  witli  chlorate  of  potash,  iron, 
nutriment,  and  latterly  stimulants,  are  i-oquired. 

Abscess  of  the  Tonsil. 

An  acute  ahscess,  of  some  size,  in  the  tonsil,  requires  active  surgical 
interference.  If  allowed  to  follow  its  own  course,  much  distress  is  likely 
to  be  occasioned  by  pain  and  swelling,  ere  evacuation  and  subsidence 
take  place ;  indeed,  the  swelling  may  be  such  as  not  only  to  prevent  de- 
glutition wholly,  but  also  to  impede  respiration  and  threaten  asphyxia. 
Besides,  spontaneous  bursting  of  the  abscess  may  take  place  during 
sleep ;  and  a  considerable  quantity  of  pus  and  blood,  passing  suddenly 
and  unexpectedly  into  the  glottis,  may  induce  spasmodic  dyspnoea  of  the 
most  formidable  character,  not  improbably  sufibcating  the  patient.  To 
avert  such  results,  the  general  principles  of  surgery  should  be  fully  car- 
ried out  j  by  artificially  evacuating  the  pus,  so  soon  as  it  has  been  formed. 
This  may  be  readily  and  safely  effected  thus  : — The  patient,  placed  be- 
fore a  strong  light,  is  exhorted  to  great  steadiness.  With  the  fore-finger 
of  the  left  hand  the  tongue  is  depressed,  and  the  month  opened  so  as  to 
expose  the  red  and  prominent  tonsil — perhaps  already  occupying  the 
middle  of  the  fauces,  and  displacing  the  uvula,  the  ordinary  occupant  of 
that  space.  A  straight  sharp-pointed  bistoury,  with  its  back  resting  on 
the  tongue,  is  passed  into  the  mouth  and  entered  into  the  centre  of  the 
swelling,  with  the  point  directed  straight  backwards,  as  if  with  the  in- 
tention of  impinging  upon  the  anterior  surface  of  the  cervical  vertebr£E — 
and  not  further  out  than  a  line  corresponding  to  the  inner  side  of  the 
second  molar  in  the  lower  jaw.  A  puncture  having  thus  been  made, 
a  sufficient  aperture  is  then  established  by  moving  the  instrument  towards 
the  middle  line  with  a  slight  sawing  motion.  The  pus  escapes  upon  the 
tongue,  and  is  discharged  externally.  The  edge  and  point  of  the  knife 
should  never  be  carried  outwards  and  backwards  ;  otherwise  important 
blood-vessels  are  in  danger — the  internal  carotid  artery  and  the  internal 
jugular  vein  posteriorly,  and  the  common  trunic  of  the  temporal  and  in- 
ternal maxillary  arteries  on  the  external  aspect,  being  closely  related  to 
the  tonsil. 

A  chronic  stage  is  not  unfrequent,  in  which  the  tonsil  remains 
swoln,  painful;  and  stationary ;  affording  no  sign  either  of  recession 
by  resolution,  or  of  advancement  by  suppuration.  Such  uncertainty  is 
best  dispelled — and  usually  at  once — by  the  application  of  a  blister  be- 
neath the  angle  of  the  jaw. 

It  is  of  use  to  remember,  that  a  patient  once  alTected  by  tonsillary 
abscess  is  extremely  liable  to  return  of  the  affection,  on  the  application 
of  comparatively  slight  causes,  until  the  first  period  of  adult  ago  has 
passed  ;  and  then  the  attacks  become  less  frequent  and  severe,  at  length 
altogctlier  disappearing. 

In  some  cases  in  children,  tonsillar  abscess  is  accnuipanied  witli  sup- 
Ptiration  of  the  neighbouring  parts  of  the  neck,  behind  and  below  the 
finglc  of  the  jaw.    In  one  such  case^  in  a  child  about  nine  months  old, 
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on  opening  tlio  abscess  of  tlie  tonsil  behind  the  angle  of  the  jaw,  the 
finger  passed  readily  from  the  external  incision  into  the  pliarynx.  '  For 
some  days  milk  and  other  aliments  escaped  by  the  fistulous  aperture  tlms 
established ;  but  as  the  opening  gradually  contracted  this  escape  ceased, 
and  the  parts  cicatrized  soundly  and  quickly. 

Ulcers  of  the  Tonsils. 

The  tonsils  are  liable  to  ulceration  from  ordinary  causes ;  acute  in 
character,  from  exposure  to  cold  or  wet,  from  the  irritation  of  decayed 
teeth,  or  from  tonsiUitis  excited  by  the  "  cutting "  of  the  last  grinders. 
Treatment  is  by  touching  tlie  part  occasionally  with  nitrate  of  silver, 
after  removal  or  mitigation  of  the  cause — extraction  of  the  decayed  teeth, 
or  scarification  of  the  tense  gum  over  the  molars. 

Ulcers  of  the  tonsils  are,  however,  more  usually  chronic,  and  are  then 
of  constitutional  origin ;  connected  usually  with  syphilitic  taint  of  sys- 
tem j  sometimes  of  secondary,  sometimes  of  tertiary  accession ;  the  local 
characters  of  the  sore  varying  according  to  circumstances — simple,  Aveak, 
indolent,  irritable,  inflamed,  sloughing,  or  phagedsenic.  Treatment,  in 
such  cases,  is  mainly  constitutional ;  consisting  in  the  administration  of 
alteratives,  mercurials,  iodine  and  its  compounds,  and  arsenic,  with 
lime-water  and  bitter  infusions.  To  the  part,  nitrate  of  silver,  or  sul- 
phate of  copper,  in  the  slighter  or  more  superficial  forms,  wiU  usually 
sufiice  ;  while  nitric  acid  will  be  needed.in  the  deeper  and  more  destruc- 
tive afiections. 

Slougliing  of  the  Tonsil. 

Sloughing  sometimes  follows  the  acute  tonsilKtis,  which  forms  a  part 
of  the  scarlatinous,  the  putrid,  and  the  diphtheritic  forms  of  sore  throat. 
When  this  stage  of  any  of  these  forms  of  disease  has  been  attained,  Httle 
can  be  done  either  locally  or  constitutionally  for  the  patient.  Chloiine 
water  as  a  lotion,  Condy's  fluid,  diluted,  as  a  gargle — ^with  iron,  stimu- 
lants, ojDiates,  and  beef-tea,  are  alone  likely  to  prove  advantageous.  In 
the  earlier  stage  of  acute  tension,  which  usually  precedes  such  sloughing,  it 
has  been  proposed  to  make  several  incisions  through  each  gland  with  the 
view  of  relieving  the  tension,  wliich  a^jparently,  to  some  extent,  deter- 
mines the  slougliing.  A  similar  treatment  by  incision  has  also  been  re- 
commended for  the  external  lymphatic  engorgement,  which  usually  accom- 
panies the  latter  stages  of  these  malignant  forms  of  tonsillitis.* 

Hypertrophy  of  the  Tonsils. 

In  adolescents  of  weak  habit,  cloronic  enlargement  of  the  tonsils  is  ? 
very  apt  to  occur,  connected  with  a  minor  inflammatory  afiection  of  tlie  r 
fauces ;  the  swoln  part  partially  and  slowly  subsiding  between  the  in-  - 
flammatory  attacks,  which  are  of  frequent  occurrence  and  induced  by  r 
slight  causes.  In  such  cases  it  is  not  uncommon  for  the  tonsils  to  be- 
come permanently  enlarged,  by  simple  hypertrophy.  Both  are,  m  general, 
affected  ;  projecting,  as  fleshy  eminences,  into  the  fauces  ;  interfering 
*  Geo.  Hamilton  on  Scarlatina,  Eclin.  Med.  Jowrunl,  1S33. 
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considemLly  with  deglutition,  sonioAvliat  with  respiration,  and  greatly 
with  articulation ;  producing  a  guttural  tone  of  voice,  which  is  very  cha- 
racteristic ;  and  always  attended  with  loud  snoring  at  niglit.  The  allbction 
further  often  causes  deafness,  not  generally  by  pressure  on  the  Eustachian 
tubes,  to  Avhich  tlris  symptom  has  very  usually  been  attributed,  but  by  a 
similar  chronic  engorgement  of  the  mucous  membrane  of  the  canal.  The 
patient,  as  might  be  expected,  is  very  liable  to  acute  inflammatory  affec- 
tions of  the  fauces,  on  the  slightest  exposure  to  atmospheric  inclemency 
or  vicissitude  ;  and  then  the  amount  of  swelling  which  takes  place  usually, 
for  the  time  being,  occludes  the  fauces,  and  may  even  produce  serious 
impediment  to  the  entrance  of  air  into  the  larynx.  The  sound  produced 
is,  however,  in  such  cases,  characteristically  different  from  the  laryngeal 
stridor  wliich  accompanies  croup  or  lar3mgitis. 

In  the  stage  of  excitement,  unless  respiration  is  seriously  impeded,  it 
is  best  to  calm  down  the  irritation  by  the  use  of  mild  antiplilogistics  for 
a  few  days,  with  low  diet,  aperients,  gentle  diaphoretics,  sinapisms,  or 
other  light  counter-irritation.    In  the  indolent  state  in  very  young 
children,  it  is  our  object  to  amend  the  general  health  by  a  tonic  system 
of  general  treatment ;  thus  seeking  to  obtain  gradual  subsidence  of  the 
swellings  by  discussion.    Should  this  fail — and  in  the  adolescent,  where 
the  condition  is  of  long  standing — ^we  may  proceed  at  once  to  remove 
the  redundant  texture.    As  discutients,  nitrate  of  silver,  alum,  iodide  of 
zinc,  and  perchloride  of  iron,  are  most  in  use ;  the  two  first  rubbed  on 
the  parts  in  substance,  the  two  last  applied  in  strong  solution,  by 
means  of  a  hair  pencil  or  a  piece  of  sponge.    The  constitutional  treat- 
ment is  as  for  the  strumous  cachexy — a  condition  very  similar  to,  if 
not  identical  with,  the  state  of  system  found  to  prevail  in  such  patients. 
In  removing  the  tonsils,  our  object  is  not  to  extirpate  the  glands,  but 
merely  to  sHce  off  the  redundant  portions  which  project  beyond  the 
arches  of  the  palate.    The  mouth  being  opened  before  a  good  light, 
the  prominence  of  the  swelling  is  seized  firmly  by  a  volsella  ;  and 
while  by  means  of  this  instrument  the  gland  is  made  tense  and  steady, 
by  being  drawn  towards  the  middle  line,  a  curved  probe-pointed  bistoury 
is  passed  into  the  mouth,  and  carried  over  the  upper  margin  of  the  gland 
close  to  the  pillar  of  the  fauces.    Its  edge  having  been  brought  in  con- 
tact with  the  upper  part  of  the  base  of  the  swelling,  the  section  is  made 
downwards  by  a  slight  sawing  motion ;  and  if  the  incision  is  made  parallel 
to  and  along  the  margin  of  the  palato-glossus,  there  need  be  no  anxiety 
on  the  score  of  hemorrhage.    Some  recommend  the  tonsil  to  be  removed 
by  cutting  from  below  upwards,  lest  the  tongue  should  sustain  injury  ; 
hat  as  by  this  method  the  palate  is  more  likely  to  be  cut,  and  as  in  most 
cases  the  upper  margin  of  the  enlarged  gland  is  rounded,  tuberous,  and 
defined,  while  the  lower  extends  like  a  tail  between  the  palato-glossus 
and  pharyngeus,  it  is  obvious  that  this  latter  portion,  if  hypertrophied, 
can  only  be  satisfactorily  dealt  with  by  maldng  the  incision  as  first  re- 
commended.   Having  removed  one  gland,  a  similar  procedure  is  repeated 
on  the  opposite  side.    Eleeding  and  pain  are  generally  inconsiderable. 
The  raw  surfaces  granulate  and  heal  without  any  treatment ;  occasional 
application  of  the  nitrate  of  silver  Ijcing  made  lightly,  if  the  process  prove 
tardy.    It  is  seldom  that  reproduction  is  oven  threatened. 


80G 


REMOVAL  OF  THE  TONSIL, 


It  is  sometimes  a  difficult  matter  to  elfect  this  little  operation  satis- 
factorily upon  a  struggling  and  crying  child.    In  such  circumstances  chlo- 

roforni  should  be  administered  ; 
when,  keeping  the  mouth  open,  and 
the  tongue  depressed  by  means  of 
a  spatula  held  by  an  assistant,  the 
requisite  manojuvres  can  easily  be 
eflected  in  a  very  few  seconds.  Or 
the  mouth  being  forcibly  opened, 
and  the  child  held  still,  the  tonsil- 
guillotine  may  be  used  ;  an  inge- 
nious instrument  adapted  for  at 
once  fixing  and  removing  the  pro- 
truding part.  The  bistoury,  how- 
ever, and  the  hook-forceps — dating 
back  as  far  as  the  time  of  Celsus 
— have  this  twofold  advantage,  that 
the  instruments  are  the  simplest  pos- 
sible and  always  at  hand.  Scissors, 
although  they  might  seem  better 
suited  to  the  removal  of  such  parts, 
are  rarely  capable  of  effecting  the 
complete  division  with  a  single  stroke.  In  one  instance,  where  a  pair 
of  double-action  scissors  were  employed,  not  only  was  the  section  incom- 
plete, but  the  scissors  and  the  tonsil  had  to  be  removed  together  by  com- 
pleting the  operation  with  the  bistoury.  ligature  of  the  glandular 
projection  has  also  been  recommended,  but  it  is  difficult  to  understand 
how  it  could  ever  have  been  effected. 

Objections  have  been  taken  to  such  operations,  on  the  ground  that 
dryness  of  the  fauces  is  apt  to  follow,  with  imperfect  articulation  ;  and 
that  sometimes  also  there  has  seemed  to  be  a  certain  amount  of  sexual 
impotence  induced.    The  experience  of  most  surgeons  does  not  tend  tn 
sustain  such  allegations ;  at  the  same  time  there  is  no  doubt  that  most 
cases  of  chronic  enlargement  of  the  tonsil,  in  adolescents,  can  be  got  rid 
of  by  local  discutients  and  constitutional  alteratives,  and  that  therefore 
operative  interference  should  not  be  urged  upon  the  friends  of  patients, 
unless  a  fair  trial  of  milder  measures  has  failed ;  or  unless  the  enlarge- 
ments are  so  great  as  to  meet  midway ;  or  unless  the  patient's  general 
health  is  suffering  from  the  long- continued  faucial  irritation  ;  or  unle?> 
the  guttural  tone  of  the  patient's  voice,  his  deafness,  or  the  snoring  a1 
nigjit,  interfere  seriously  with  his  comfort,  or  malce  him  a  nuisance  to  hi^ 
family  or  associates. 

In  all  cases  of  secondary  syphilitic  enlargements  of  the  tonsils,  ; 
similar  ablation  of  the  projecting  portion  of  both  glands  will  be  founi 
very  materially  to  hasten  the  restoration  of  the  throat  to  its  health; 
condition. 


Fig.  291.  Excision  of  tbe  tonsils. 
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Anmn'sm  in  the  Siination  of  the  Tonsil. 

Tlie  internal  carotid  artery,  where  it  lies  belli nd  the  toiisil,  may  be- 
come the  site  of  an  aneurisnial  development,  and  tlio  sac  may  project 
towards  the  phai'ynx.  In  such  circumstances  it  is  liable  to  bo  mistaken 
for  an  abscess.  An  example  of  this  disease  occurred  under  the  care  of  Mr. 
Symo  in  1842,*  in  a  lady  about  sixty  years  of  age.  The  tumour  had  ex- 
isted for  six  months,  and  during  that  period  had  gradually  increased  in  size 
so  as  to  occupy  the  fauces  and  interfere  with  deglutition.  The  common 
carotid  was  tied  below  the  crossing  of  the  omohyoid,  but  the  patient  dying 
from  an  intercurrent  attack  of  diarrhoea,  an  opportunity  was  afforded 
for  the  examination  of  the  disease.  The  aneurism  was  found  to  occupy 
the  internal  carotid  from  its  junction  with  the  common  trunk,  to  just 
below  its  entrance  into  the  carotid  canal ;  the  aperture  of  communication 
corresponded  to  the  middle  of  the  vessel,  was  half  an  inch  in  length,  and 
was  a  crevice  through  the  inner  coats  of  the  artery.  The  sac  was  formed 
of  the  outer  coat,  which  was  so  dilated  as  to  give  to  the  course  of  the 
vessel  a  sigmoid  direction.  The  contents  of  the  sac  were  coagulated, 
except  in  a  narrow  channel  corresponding  Avith  the  cuiTont  through 
the  artery. 

Malignant  Disease  of  the  Tonsils. 

Cancerous  idceration  may  extend  to  the  tonsil  from  the  tongue  ;  or 
may  orignate  in  the  gland  itself.    The  latter  event  is  rare. 

Carcinomatous  or  medullary  tumour  may  occupy  the  tonsil,  as  a  pri- 
mary disease ;  but  more  frequently  such  enlargement  of  this  part  is  but 
an  extension  of  malignant  disease  from  the  lip  or  lymphatic  gland. 

All  such  affections  are  incurable  ;  and  operative  interference  is  out 
of  the  question — unless,  indeed,  at  an  advanced  period  of  the  case  tem- 
porary relief  by  bronchotomy  be  deemed  advisable,  on  account  of  im- 
pending asphyxia. 


*  Contributions  to  the  Pathology  and  Practice  of  Sui'gcvy,  1848. 
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AFFECTIONS  OF  THE  PHAEYNX  AND  CESOPIIAGUS. 

Pharyngitis  and  CEsojjhagiiis. 

The  inflammatory  process,  aflfecting  the  pharynx  pre-eminently  or  solely, 
is  of  comparatively  rare  occurrence.  As  an  accompanying  part  of  the 
different  forms  of  Cynanche,  we  have  already  had  occasion  to  say  all,  as  re- 
gards both  symptoms  and  treatment,  that  seems  requisite.  As  a  separate 
malady,  inflammatory  affection  of  the  pharynx  or  oesophagus  most  fre- 
quently is  the  result  of  a  direct  exciting  cause  ;  as  the  lodgment  of  foreign 
bodies,  or  the  contact  of  boiling  fluids  or  of  acrid  substances,  such  as 
nitric  or  sulphuric  acid,  soap  ley,  or  caustic  alkalies,  either  in  the  solid 
or  fluid  form.  The  membrane,  as  far  as  can  be  seen  through  the  mouth, 
becomes  red  and  swoln,  at  first  dry,  afterwards  affording  an  increased 
and  perverted  secretion  ;  deglutition  is  difficult  and  painful ;  when  the 
upper  part  of  the  oesophagus  and  pharynx  are  the  parts  affected,  as  is 
usually  the  case,  pain  is  felt  on  manipulating  the  parts  from  without, 
and  by  movement  of  the  larynx  and  trachea ;  pain  is  also  experienced 
in  the  nape  of  the  neck,  extendiug  downwards  towards  the  upper  part  of 
the  thorax,  and  the  ordinary  constitutional  symptoms  attend.  The  ex- 
pression of  the  patient's  face  becomes  anxious,  and  when  an  effort  at 
swallowing  is  made,  the  suffering  is  sometimes  so  intense  that  the  fea- 
tures become  spasmodically  convulsed,  as  the  bolus  passes  the  affected 
part.  The  affection  may  simply  resolve ;  or  ulceration  may  take  place 
in  the  membrane,  accompanied  with  purulent  discharge  ;  or  the  sub- 
mucous tissue  may  become  the  seat  of  abscess  (pharyngeal  or  oesophageal) ; 
or  by  submucous  plastic  formation,  and  change  of  structure  in  the  mem- 
brane itself,  contraction  of  the  pharyngeal  space  (stricture)  may  result. 

Pharyngeal  and  (Esophageal  Abscess. 

When  matter  has  formed  beneath  the  mucous  membrane,  if  the  upper 
and  posterior  part  of  the  canal  is  affected,  a  fluctuating  yet  tense  swelling 
may  be  perceived ;  and  deglutition  and  respiration  become  more  and 
more  impeded,  according  to  the  increase  of  the  tumour.  In  children 
the  affection  is  even  apt  to  simulate  croup.*  Treatment  is  by  early  and 
free  evacuation  by  incision,  which  may  be  made  with  perfect  safety.  If 
the  abscess  be  large,  it  has  been  recommended  to  use  a  trocar  and  canula ; 
lest  the  pus,  suddenly  escaping  in  quantity,  might  endanger  suffocation ; 

•  F'ide  Monthly  Journal  of  Medical  Science,  August  1846,  p.  HQ.  Ibid.,  October 
1847,  p.  220.    Also,  Aborcrombie,  Edin.  Med.  and  Surg.  Journal,  April  1819. 
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all  such  risk  can  easily,  however,  bo  avoided  by  laying  the  infant  in  the 
prono  position  over  the  nurse's  Icnee,  so  soon  as  the  incision  has  been  made. 
If  opening  be  delayed,  not  only  are  risk  and  inconvenience  great  by  the 
largo  size  of  the  tumour ;  there  is  also  the  same  danger  from  sudden 
spontaneous  discharge,  as  in  abscess  of  the  tonsil ;  besides,  the  soft  parts 
may  become  extensively  undermined  by  burrowing  of  the  matter ;  and, 
in  the  ultimate  cicatrization  of  a  largo  cavity,  contraction  and  stricture  of 
the  pharynx  may  residt.  When  abscess  forms  lower  down,  the  situation 
is  usually  either  at  the  upper  part  of  the  oesophagus,  or  immediately 
above  the  diaphragm ;  these  being  the  situations  where  spicular  foreign 
bodies  are  most  apt  to  lodge,  and,  by  puncture  of  the  mucous  membrane, 
to  set  up  suppiu'ation  in  the  parts  around.  In  the  former  situation,  more 
or  less  diffuse  swelling  of  the  neck  will  usually  indicate  what  is  taking 
place,  while  rigors  generally  accompany  the  formation  of  matter.  In 
some  instances  the  abscess  opens  into  the  oesophagus  or  pharynx — as  is 
indicated  by  a  copious  discharge  of  pus  tinged  with  blood.  In  other 
cases  it  burrows  along  the  pharynx  and  oesophagus  beneath  the  deep 
fescia  of  the  neck,  and  unless  evacuated,  may  give  rise  to  very  serious 
results  by  undermining  the  trachea,  oesophagus,  and  the  blood-vessels ; 
or  it  may  even  extend  into  the  mediastinum.  Sometimes,  again,  it 
points  acutely  towards  the  surface ;  or,  after  a  long  period  of  suffer- 
ing and  hectic,  openings  may  form  in  different  parts  of  the  surface 
of  the  neck,  and  a  communication  become  established  between  the 
pharynx  or  oesophagus  and  the  cutaneous  surface — constituting  a  fistula. 
Whenever,  by  local  or  constitutional  symptoms,  we  apprehend  that  an 
abscess  is  forming  in  this  situation,  especially  if  it  be  due  to  the  lodg- 
ment of  a  foreign  body,  we  should  not  wait  tiU  the  abscess  points,  but 
establish  for  it  a  free  opening  towards  the  surface.  This,  according  to 
its  situation,  may  be  made  either  behind  or  in  front  of  the  great  vessels. 
In  the  former  case,  an  incision  should  be  made  upon  the  anterior  aspect 
of  the  transverse  processes  and  bodies  of  the  vertebrse,  from  behind  the 
margin  of  the  sterno-mastoid  muscle ;  after  opening  the  deep  fascia,  the 
finger  is  used  to  push  the  vessels  forwards  out  of  the  way ;  and  then  the 
collection  of  matter  is  safely  reached.  In  the  latter  case,  an  incision 
should  be  made  along  the  anterior  margin  of  the  sterno-mastoid,  as  for 
CEsophagotomy  or  Hgature  of  the  carotid ;  and  after  dividing  the  sterno- 
hyoid and  thyroid  muscles,  the  finger  is  again  used  as  a  guide  in  com- 
pleting the  evacuating  wound.  When,  again,  the  abscess  in  connection 
with  the  oesophagus  forms  in  the  posterior  mediastinum,  it  may  evacuate 
itseff  into  the  canal ;  this,  however,  will  in  all  probability  only  afford 
temporary  relief,  as  each  act  of  deglutition  is  likely  to  be  attended  by 
the  escape  of  some  portion  of  the  fluid  or  solid  food  into  the  sac.  This 
■will  bo  followed  by  putrescence,  further  extension  of  the  abscess,  the 
occurrence  of  pleurisy,  or  even  of  a  localized  pneumonia  in  the  neigh- 
bourhood of  the  abscess,  and  the  supervention  of  pyaemia.  In  some  few 
cases  the  abscess  has  made  its  way  to  the  surface,  and  effected  its  evacu- 
ation by  the  side  of  the  sternum,  between  the  lower  costal  cartilages. 
Such  cases  rarely  admit  of  any  operative  interference.  Could  we  be  ab- 
solutely certain  of  the  existence  of  such  communication  between  the 
abscess  and  the  ccsophagus,  the  risk  of  extravasation  of  articles  of  food 


810 


STRICTURE  OF  THE  PHARYNX. 


into  the  abscess-sac  might  be  avoided,  hy  passing  the  feeding- tube  from 
time  to  time,  or  by  maintaining  life  by  nutrient  enemata  ;  tints,  as  far  as 
possible,  leaving  the  oesophagus  and  stomach  in  a  state  of  perfect  repose.' 
But  the  diagnosis  of  such  a  condition  is  seldom  more  than  a  mere  sus- 
picion. "When  the  abscess  opens  upon  the  surface  as  already  described 
and  if  the  matter  has  not  a  sufficiently  free  vent,  the  removal  oi'  a  portion 
of  the  sternum  with  the  trephine,  or  of  the  cartilage  of  the  ribs  by  the 
bone-pliers,  may  be  resorted  to. 


Stricture  of  the  Pharynx  and  (Esopharjus. 

Constriction  of  the  gullet  may  be  due  to  permanent  structural  change, 
to  extensive  compression  of  the  canal,  or  to  temporary  spasm  of  its 
muscular  structures.  The  permanent  structural  change  may  either  be 
simple  or  carcinomatous  in  its  nature. 

(1.)  Si7nple  stricture  may  be  the  result  of  inflammatory  struc- 
tural change  in  the  mucous  membrane,  with  accumulation  of  plastic 
material  in  the  submucous  tissue ;  and  on  the  latter  occurrence  the  con- 
traction mainly  depends.    Or  it  may  be  the  consequence  of  ulceration  of 
the  membrane,  with  or  without  suppuration  in  the  parts  beneath,  caused 
by  the  accidental  swallowing  of  caustics,  boiling  water,  etc.,  or  by  specific 
affections,  as  in  some  cases  of  tertiary  syphilis.    The  prominent  and 
cliaracteristic  symptom  is  difficulty  of  swallowing,  more  especially  of  solid 
and  imperfectly  masticated  food  ;  the  patient  complauis  of  the  food  be- 
coming either  partially  or  completely  arrested,  and  in  the  instance  of  the 
constriction  occupying  the  upper  part  of  the  canal,  its  arrest  may  be  recog- 
nized by  the  finger  of  the  surgeon.    The  difficulty  in  deglutition  as  it  in- 
creases, which  it  usually  does  slowly  and  insidiously,  leads  the  patient  to  • 
masticate  the  food  more  and  more  carefully,  while  the  pain  shooting  into  • 
the  back  of  the  neck  and  shoulders,  produced  by  the  portions  of  food;  I 
passing  the  constricted  part,  communicates  such  an  appearance  of  anguish  i 
to  the  countenance  of  the  patient,  will  seldom  fail  to  arrest  the  atten-  • 
tion  of  the  practitioner,  especially  when  coupled  \dih.  the  history  of  the  • 
case,  the  site  of  uneasiness  and  obstruction,  and  the  emaciation  which  i 
soon  becomes  established.    But  as  these  symptoms  may  be  simulated  I 
either  intentionally  or  from  the  existence  of  hysteria,  it  is  well  to  deter-  - 
mine  with  certainty  the  existence  of  the  change,  by  the  use  of  a  probaiig  : 
or  gum-elastic  bougie,  whose  passage  downwards  is  resisted  or  arrested  i 
by  the  contracted  part.    The  ordinary  site  of  contraction  in  simple  stric-  - 
ture  is  at  that  part  of  the  canal  which  is  naturally  most  narrow — the  i 
junction  of  the  jAarynx  and  oesophagus. 

(2.)  Malignant  contraction  is  produced  by  carcinomatous  formation 
either  commencing  in,  or  secondarily  involving  the  mucous  and  submucous- . 
tissues ;  the  surface  speedily  assumes  the  open  condition,  and  is  then  i 
attended  with  a  copious  muco-purulent  and  bloody  discharge.  This  > 
affection  may  occur  in  any  portion  of  the  canal ;  but  the  upper  part  of  the  « 
oesophagus,  and  immediately  above  the  cardiac  extremity  of  the  stomach, 
are  the  most  common  sites.  When  situated  within  the  thorax,  the  diag- : 
nosis  of  stricture,  from  obstruction  afforded  by  extrinsic  aneurismal  presr  • 
STire,  must  be  carefully  made  out.    When  the  malignant  disease  occupies 
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the  upper  part  of  the  wsopliagus,  its  presence  can  usually  he  detected  hy 
examination  of  the  parts,  with  the  fingers  pressed  deeply  towards  the 
vertchK^i  in  the  hollow  of  the  anterior  triangle  of  the  neck,  while  the 
patient's  head  is  hent  forwards.  The  symptoms  are,  great  pain  m  the 
affected  part,  aggravated  by  deglutition  and  pressure,  great  and  increas- 
in<^  difficulty  in  swallowing,  with  the  expectoration  of  foetid,  copious, 
bloody  discharge  ;  as  the  affection  advances,  gradual  wasting  of  the 
frame,  partly  by  inanition,  partly  by  progress  of  the  mahgnant  cachexy. 
"When  the  strictiu-e  is  situated  low  down,  if  the  saliva  has  been  swallowed, 
or  the  patient  takes  a  drink  of  water,  or 
swallows  morsel  after  morsel  of  food,  gradual 
accumulation  takes  place ;  and  when  the 
gullet  can  contain  no  more,  the  whole  that 
has  been  SAvallowed  becomes  again  ejected, 
not  with  any  violent  effort  at  retching,  but 
hy  a  gradual  peristaltic  action,  which  only 
ceases  when  the  whole  has  been  discharged. 

When  the  stricture  is  tight,  and  of  con- 
siderable duration,  the  tube  usually  becomes 
dilated  above  the  constricted  part,  forming  a 
pouch  in  which  food  accumulates  ;  while 
from  increased  functional  effort  the  constric- 
tors of  the  pharynx  become  hypertrophied, 
and  the  upper  cornua  of  the  thyroid  carti- 
lage closely  approximated.*  Above  the 
stricture,  too,  ulceration  is  apt  to  take  place  ; 
which,  though  not  necessarily  malignant,  is 
nevertheless  in  simple  cases  very  intractable, 
and  most  inconveniently  complicates  the  case. 
Stricture  of  the  oesophagus  is  apt  to  be  simu- 
lated by  cancerous  affections  of  the  stomach  about  its  cardiac  orifice,  but 
can  be  distinguished  by  the  latter  affection  being  accompanied  with,  true 
vomiting — not  mere  peristaltic  expulsion — and  by  the  ease  with  wlrich  a 
full-sized  oesophagus  bougie  can  be  passed  into  the  stomach  without  arrest. 

(3.)  Extrinsic  Compression  of  the  CEsopJiagus  as  a  cause  of  Constriction. 
— In  the  examination  of  cases  of  constriction  of  the  oesophagus  occurring 
witliin  the  upper  thoracic  portion  of  the  canal,  its  relation  to  the  arch  of 
the  aorta  should  be  kept  in  view  as  a  possible  cause  of  the  symptoms  of 
obstruction,  both  to  deglutition  and  to  the  passage  of  instruments.  For 
the  careless  introduction  of  a  probang  or  bougie  might,  with  very  little 
force,  rapture  the  thin  partition  whicli  separates  the  canal  from  the  sac 
of  the  aneurism,  and  thus  induce  rapidly  fatal  results. 

Tlic  simple  stricture  is  treated  by  dilatation  ;  and  this  should  be  re- 
sorted to  as  soon  as  possible,  so  as  to  prevent  the  induction  of  an  ap- 
proach to  inanition,  or  the  occurrence  of  dilatation  and  iilceration  of  the 
gullet  above  the  seat  of  stricture.   A  probang — a  rounded  piece  of  whale- 

*  Lancet,  No.  1209,  p.  483. 


Fig.  292. 


Fig.  292.  StTicturp  of  the  gullet,  at  its  most  ordinary  site.  A  bongic  sliowii  intro- 
duced l)y  the  month. 
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bone,  with  a  bulbous  extremity  made  of  ivory — well  oiled,  is  passed 
gently  down  to  the  obstruction ;  or  a  gum-elastic  bougie  may  be  used  for 
the  same  purpose.  One  having  been  selected  of  such  a  size  as  wiU  pass 
without  the  use  of  force,  it  is  lodged  in  the  contracted  part,  and  retained 
there  for  some  time — according  to  the  sensations  of  the  patient.  After 
a  day  or  two,  the  irritation  caused  by  the  former  instrument  having  sub- 
sided, another,  a  size  larger,  is  similarly  employed.  And  thus,  gradually, 
the  normal  calibre  is  restored.  An  instrument  of  full  size  should  be 
passed  occasionally,  however,  for  some  time  afterwards,  to  obviate  the 
tendency  to  recontraction  which  exists  in  all  mucous  canals  so  affected. 
Tlie  object  of  the  passing  of  instruments  is,  not  to  excite  inflammatory 
softening  or  ulceration  in  the  contracted  part ;  for  this  would  plainly 
tend  to  ultimate  aggravation  of  the  morbid  state ;  but  to  excite  absorp- 
tion of  the  submucous  product,  and  a  resolutory  process,  with  discharge, 
in  the  membrane  itself.  At  the  same  time,  some  benefit  is  also  obtained 
by  mechanical  dilatation. 

When  the  stricture  is  situated  below  the  level  of  the  sternum,  even 
more  gentleness  and  care,  if  possible,  are  expedient  in  using  the  bougie 
than  in  the  case  of  stricture  of  the  pharynx,  or  of  the  cervical  portion  of 
the  oesophagus ;  force  being  more  likely  to  produce  lesion  of  the  mem- 
brane, and  even  to  cause  perforation  of  the  tube.  It  has  happened  that 
the  head  of  a  probang,  supposed  to  have  passed  on  to  the  stomach  after 
having  overcome  the  stricture,  has  been  found,  after  death — at  no  distant 
date,  and  not  iinconnected  with  the  event — to  have  lodged  in  the  medi- 
astinum !  Another  precaution  is  equally  necessary  in  thoracic  constric- 
tion ;  namely,  to  beware  that  there  is  no  error  in  our  diagnosis  ;  to  be 
certain  that  the  contraction  is  really  caused  by  structural  change  in  the 
oesophagus  itself,  and  not  dependent  on  the  pressure  of  an  aneurismal  or 
other  tumour. 

The  malignant  stricture  admits  only  of  palliation.    Great  attention  . 
is  paid  to  the  administration  of  nutritive  and  easily  swallowed  ingesta,  , 
so  as  to  husband  the  failing  strength ;  while  pain  and  discomfort  are  ! 
assuaged  by  opiates.  After  effecting  our  diagnosis,  direct  interference  with  i 
the  part,  by  means  of  bougies,  caustic,  or  otherwise,  with  dilatation  in  i 
view,  cannot  but  do  harm.    Often,  however,  the  pain  of  the  ulcerated  I 
surface  may  be  relieved,  by  occasionally  touching  it  with  a  solution  of 
the  nitrate  of  silver.    The  passage  and  permanent  retention  of  a  nasal  I 
feeding  tube  has  been  recommended  in  these  cases,  ere  the  diminution  of 
the  calibre  of  the  gullet  has  become  so  great  as  to  prevent  this  being  car- 
ried into  effect.    While  in  others,  where  the  occlusion  is  complete,  and  i 
threatened  inanition  imminent,  oesophagotomy  or  gastrostomy,  according  ; 
to  the  site  of  constriction,  has  been  recommended  as  a  means  of  prolong- 
ing a  miserable  existence. 

(4.)  Spasm  of  the  Pharynx  and  (Esojjhagus. — In  yoimg  and  middle-  -j 
aged  patients  of  nervous  temperament,  prone  to  hysteria,  with  stomach 
and  bowels  disordered,  spasm  of  the  muscles  of  the  phai'}aix  and  oeso- 
phagus is  not  an  unfrequent  occurrence  ;  causing  the  bolus  hystericus,  pam 
in  the  part,  with  an  uneasy  and  apprehensive  feeling  of  tightness,  and 
materially  interfering  with  deglutition.  The  attacks  are  occasional, 
sudden  in  accession,  and  gradual  in  remission.    The  treatment  is  mainly 
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constitutional;  of  an  alterative,  tonic,  and  antispasmodic  cliai-acter. 
Locally,  external  counter-irritation  of  a  slight  grade,  or  opiate  friction,  or 
a  belladonna  plaster  over  the  nape  of  the  neclc,  may  be  of  service.  Some- 
times even  the  passing  of  the  probang  will  not  convince  the  hysterical 
patient  that  the  affection  is  merely  nervous. 

Paralysis  of  the  Pharyr\x  and  (Esophagus. 

This,  occurring  in  the  sequel  of  any  disease,  is  usually  of  very  un- 
favourable import ;  denoting  affection  of  the  brain,  probably  by  effusion, 
which  is  Hkely  to  prove  fatal.  It  may  occur  singly,  however  ;  as  after 
external  injury  of  the  head  or  neck ;  and  then  the  prognosis  may  be 
somewhat  more  hopeful.  The  prominent  symptom  is  simple  dysphagia, 
which,  although  complete,  is  not  attended  by  obstruction  to  the  passage 
of  instruments,  or  any  other  sign  of  stricture  in  the  canaL  Treatment 
is  to  be  directed  mainly  to  the  head  and  neck,  by  counter-irritation  and 
such  internal  remedies  as  may  seem  advisable  ;  while  life  is  meanwhile 
sustained  by  supplying  the  patient  with  nutritious  fluids,  by  means  of  a 
tube  passed  into  the  stomach.  Galvanism  and  the  use  of  strychnine  are 
only  to  be  employed  when  there  is  no  indication  of  any  advance  in  the 
process  of  cure. 

Sacculated  Pharynx. 

Sometimes  the  lower  part  of  the  pharynx  becomes  dilated  into  a 
pouch,  of  greater  or  less  size,  situate  immediately  behind  the  oesophageal 
orifice.  Food  lodges  there,  sometimes  for  many  hours,  coming  up  again 
in  a  kind  of  rumination.  Deglutition  is  difficult  and  imperfect  ;  often 
accompanied,  especially  when  liquids  are  taken,  with  a  churning  noise. 
Frequently,  too,  there  is  a  copious  secretion  of  glairy  mucus ;  sometimes 
accumulating  spontaneously  in  the  mouth,  more  commonly  brought  up 
by  hawking.  The  affection  plainly  admits  of  no  direct  treatment ;  and 
care  must  be  taken  in  using  the  probang — should  that  be  thought  neces- 
sary for  an  exact  diagnosis,  or  employed  in  the  belief  that  the  case  is  one 
of  tight  stricture — lest  it  should  enter  the  pouch,  and  be  forced  thence 
through  the  parietes. 

Tumours  of  the  Pharynx  and  (Esophagus. 

Tumours  occasionally,  though  rarely,  form  in  the  pharynx.  They 
occasion  dysphagia  proportioned  to  their  bulk.  They  may  be  simple, 
and  of  the  polypous  character  ;  and  these  may  be  removed  by  forceps,  if 
"within  reach.  The  double  canula  and  ligature  have  been  spoken  of  as 
means  suited  for  their  removal — obviously,  however,  quite  inapplicable 
unless  their  root  be  within  reach  or  sight ;  and  then  forceps  would  far 
more  certainly  and  satisfactorily  secure  the  same  end.  More  commonly 
the  tumour  is  medullary  ;  and  then  irremediable. 

Foreign  Bodies  in  the  Pharynx  and  (Esophagus. 
Articles  of  food,  or  any  other  substance  which  admits  of  being  taken 
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into  tlie  month,  may  be  swallowed  cither  intentionally  or  accidentally 
and  from  their  size  or  form,  or  from  a  combination  of  both  peculiarities' 
may  become  arrested  in  their  passage  downwards  ;  even  when  no  ab- 
normal contraction  exists  at  any  part  of  the  canal.  Substances  of  some 
size  and  solidity,  if  they  pass  into  the  bag  of  the  pharynx,  arc  likely  to 
rest  at  the  narrowest  part  of  the  gullet,  viz.,  the  lowest  part  of  the 
pharynx  or  upper  part  of  the  oesophagus — a  little  above  or  nearly 
opposite  the  cricoid  cartilage.  Those  of  a  slim  and  spicular  character,  on 
the  contrary  —  as  needles,  pins,  lish  bones,  etc. — are  more  frequently 
entangled  in  the  folds  of  the  soft  palate.  Those  foreigoi  bodies,  again, 
which  produce  ■  an  impediment,  partly  by  size,  partly  by  their  spicular 
form,  if  not  arrested  at  the  upper  part  of  the  oesophagus,  may  pass  on- 
wards, and  be  stopped  immediately  above  the  diaplu-agm.  While  this 
is  generally  true,  even  bodies  of  large  size  may  either  spontaneously,  or 
by  the  efforts  of  those  who  have  attempted  to  render  assistance  to  the 
patient,  become  disi^laced,  and  be  secondarily  arrested  at  the  lower  part  of 
the  canal.  The  symptoms  present  are  general — to  all  cases  ;  and  special, 
depending  upon  the  form  and  size  of  the  foreign  body  and  the  site  it 
occupies.  The  patient  complains  that  while  eating  he  consciously  swal- 
lowed the  substance,  which  he  felt  arrested  at  a  certain  point ;  or  while 
playing  with,  or  holding  in  his  mouth,  or  attempting  to  swallow  for  con- 
ceahnent  or  a  wager,  or  as  a  juggling  trick,  some  known  body,  it  became  > 
arrested  in  the  passage.  He  can  usually  point  to  the  spot,  complaining 
of  a  constant  localized  pain  there,  and  of  increased  suffering  whenever  he 
attempts  to  swallow.  The  effort  to  swallow  may  be  efficient,  and  at- 
tended with  convulsive  contraction  of  the  muscles  of  the  face  and  neck 
when  the  bolus  of  food  or  mouthful  of  fluid  passes  the  site  of  the  obstnic- . 
tion  ;  or  it  may  be  ineffective,  and  followed  by  efforts  at  vomiting  of  a 
violent  and  convulsive  kind.  When  the  foreign  body  is  large,  and  occupies, 
the  upper  part  of  the  pharynx,  suffocation  is  induced  either  from  direct 
compression  of  the  larynx,  or  by  reflex  irritation  and  spasm  of  its  muscles. 
Should  the  foreign  body  occupy  tlie  upper  part  of  the  oesophagus,  the  direct 
compression  of  the  trachea  wliich  it  produces  may  be  attended  with  more 
or  less  urgent  difficulty  of  breathing,  but  not  so  great  as  in  the  instance  of 
a  foreign  body  in  the  upper  part  of  the  pharynx.  Smaller  and  u-regu- 
larly-shaped  bodies,  arrested  lower  down,  do  not  usually  interfere  with 
respiration,  neither  do  they  altogether  interrupt  deglutition,  but  usually 
admit  of  the  swallowing  of  fluids  and  soft  pappy  food.  These  poiute 
and  irregular  bodies  are,  however,  attended  by  more  serious  risks  than 
any  other ; — wounding  the  canal,  inciting  ulceration  and  perforation  oi 
its  walls,  followed  by  extrusion  into  surrounding  parts,  and  the  formatio" 
of  diffuse  suppuration  in  the  neighbouring  textm-es,  and  all  its  attendan 
evils,  or  even  by  fatal  hemorrhage,  should  any  vessel  of  importance  b< 
implicated  in  the  ulceration.  When  the  foreign  matter  is  lodged  in  th( 
pharynx,  it  is  within  reach  of  the  finger ;  and  this  is  the  best  instru 
nient  by  which  to  ascertain  the  exact  site  and  nature  of  the  lodgment— 
as  well  as  the  best  guide  to  the  forcejDS  in  extraction.  Even  a  minu'^ 
substance  entangled  in  the  fauces  causes  nmch  discomfort ;  and  besid 
if  not  removed,  will  probably  induce  a  certain  amount  of  the  inflanima" 
tory  process.    But  the  larger  and  solid  substances,  lodged  lower  down 
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call  luoro  urgeutly  for  our  aid  ;  inasmuch  as,  unless  removed  forthwith, 
they  threaten  suffocation. 

The  patient  is  seated  firmly  on  a  chair ;  the  foro-finger  is  thrust 
determinedly  into  the  fauces  over  the  posterior  molar  teeth  ;  and  its 
point  is  moved  about  in  every  direction,  until  either  the  foreign  substance 
is  discovered,  or  the  surgeon  is  satisfied  that  there  is  no  foreign  body 
there.  Mucli  retching  will  be  occasioned,  in  all  probability,  by  which 
tlie  foreign  body  may  be  dislodged  and  ejected  ;  but  should  this  not 
occur,  tliese  efforts  nuist  be  unheeded  by  the  examiner,  and  endured  by 
the  patient ;  perquisition  of  the  soft  palate  being  got  over  as  speedily  as 
possible,  the  extremities  of  the  nerves  concerned  in  the  production  of 
vomiting  being  chiefly  situated  there.  The  presence  and  site  of  the  im- 
pacted foreign  body  having  been  ascertained,  it  is  seized  by  forceps,  and 
gently  ^Yithdra^vn.  For  pins  and  small  bones  in  tlie  arches  of  the  velum, 
the  ordinary  dressing  forceps,  or  merely  the  finger-nail,  will  suffice.  For 
solid  matter  lodged  lower  down,  longer  forceps,  gently  curved  at  the  ex- 
tremity, are  more  suitable. 

When  the  foreign  body  is  lodged  in  the  oesophagus,  its  existence  in 
the  upper  part  of  the  canal,  if  bulky,  may  be  recognised  by  manipulation 
of  the  parts  from  without.    Should  this  afford  no  evidence,  its  presence 
and  situation  are  ascertained  by  the  use  of  the  bougie,  probang,  or  bent 
forceps — passed  carefully  down,  and  moved  gently.    According  to  the 
nature  of  the  substance  and  its  site,  either  extraction  or  propulsion  is 
practised.    Extraction,  if  practicable,  should  be  in  all  cases  considered 
the  preferable  procedure,  whatever  the  nature  of  the  foreign  body.  If, 
however,  the  obstructing  body  be  a  piece  of  meat,  or  other  bulky 
article  of  food,  not  likely  to  injure  the  canal  in  a  forced  passage,  and 
capable  of  being  subsequently  digested  in  the  stomach,  it  is  the  usual 
practice,  especially  when  the  foreign  siabstance  is  situated  Ioav  down  in  the 
oesophagus,  and  beyond  the  reach  of  forceps,  or  when  forceps  are  not 
at  hand,  to  push  it  gently  downwards  by  means  of  the  probang.  Though 
perfectly  warrantable  in  such  circumstances,  and  generally  recommended 
when  the  foreign  body  can  be  displaced  so  easily,  it  is  better,  in  the'first 
place,  to  attempt  to  effect  its  dislodgment  and  ejection  by  exciting 
efforts  at  vomiting.    This  can  easily  be  produced,  should  the  patient  be 
unable  to  swallow  an  emetic,  by  tickling  the  fauces  ;  and  there  is  never 
the  slightest  propriety  in  resorting,  for  this  purpose,  to  the  use  of  tobacco 
enemata,  or  the  injection  of  a  solution  of  tartar  emetic  into  the  veins. 
When,  however,  the  circumstances  are  of  an  opposite  character — as  usually 
happens  ;  when  we  are  satisfied  that  the  oesophagus  cannot  fail  to  sustain 
fiirtlicr  injury  by  attempts  at  propulsion,  and  that  the  stomach  will  be 
unable  to  make  any  satisfactory  impression  on  the  substance,  should  it  be 
received  there,  and  when  we  have  the  necessary  instruments  at  hand, 
extraction  should  certainly  be  preferred.    Long,  curved  forceps  are  the 
suitable  instrument.    For  this  purpose  two  pair  of  forceps  are  usually 
recommended  ;  one — the  more  generally  useful — opening  laterally  (Fig. 
293) ;  the  other  (Fig.  294),  o])ening  in  an  antero-posterior  direction.  If 
introduced  over  the  molar  teeth,  those  with  the  blades  opening  laterally 
(Fig.  29. T)  will  generally  be  found  quite  eflicient  in  grasping  a  flat  or 
narrow  body,  the  axis  of  which  is  situated  transversely  across  the  canal. 
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Seizure  having  been  made,  dislodgment  from  the  parietes  of  the  can-1  ia 
to  be  oflFected,  by  a  cautious  wriggling  movement  of  the  liaud  before 
extractive  power  is  applied ;  to  avoid  clipping  of  the  forceps,  or  unne- 
cessary injury  of  the  parts.  Needles  or  pins  may  be  entangled  in  loops 
of  thread  attached  to  the  end  of  a  piece  of  whalel)one  ;  passed  down  to 
the  site  of  lodgment,  and  moved  gently  about.    Hat  substances,  such  as 


Pig.  293. 


Fig.  294. 


coins,  presenting  their  edges  to  the  operator,  may  be  brought  up  by  a  Hat  i 
and  broad  blunt  hook.    Even  a  considerable  portion  of  bone  has  been 
removed  in  this  manner  *  from  the  oesophagus ;  and  as  such  an  instru- 
ment can  easily  be  made  extemporaneously  out  of  a  double  piece  of  stout  i 


*  Stedinan  of  Kinross,  1731. 
Edinburgh,  vol.  i.  art.  IG. 
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Fig.  293.  Forcop.s  for  oxtnictiiig  foreign  bodies  from  the  pharynx  and  o'sopliagws. 
Fig.  294.  T]io  companion  forcci».y  to  Fig.  293  ;  opening  in  the  op^wsite  direction. 


FOREIGN  BODIES  SWALLOWED. 


817 


wire,  its  use  may  be  resorted  to  when  forceps  are  not  at  hand,  or  where 
the  foreign  body  is  beyond  their  reach, 

"VVlien  indigestible  substances  have  passed  into  the  stomach,  they 
usually  find  their  way  to  the  surface,  by  the  natural  outlet — per  anum ; 
passing  off  with  the  feculent  matter — often  but  little  changed — after  the 
lapse  of  some  time,  varying  from  days  to  even  years.  To  assist  the 
downward  movement,  purgatives  are  often  recommended.  If  the  foreign 
body  be  soUd  and  obtuse,  no  harm  may  be  done  by  their  employment, 
and  extrusion  will  probably  be  expedited.  But  if  the  substance  is  sharp 
and  spiculated,  the  practice  cannot  but  be  mischievous ;  tending  to  pro- 
duce entanglement  in  the  mucous  membrane,  probably  with  perforation 
of  the  bowel ;  and  also  likely  to  kindle  inflammatory  access  in  the  affected 
part.  In  such  cases,  therefore,  it  is  more  prudent  to  wait  the  working 
of  Jfature,  administering  to  the  patient  such  articles  of  food  as  are  likely 
to  afford  a  copious  excrementitious  result,  so  as  to  entangle  and  shield 
the  foreign  body  in  its  passage ;  porridge,  figs,  and  dried  French  plums 
being  well  adapted  for  this  purpose.  Needles  may  perforate  the  intesti- 
nal canal ;  but,  if  left  to  themselves,  the  process  is  gradual,  and  usually 
harmless.  In  due  time  the  foreign  body  appears  at  the  surface,  perhaps 
months  after  the  date  of  its  entrance,  and  thence  it  should  be  removed  by 
incision  if  required.  In  many  cases,  however,  in  which  needles  are 
alleged  to  have  been  swallowed,  and  to  have  appeared  from  time  to 
time  upon  the  surface  in  most  extraordinary  circumstances,  they  have  in 
reahty  reached  the  situation  they  occupy  by  a  much  less  circuitous  route, 
having  been  directly  and  wilfuUy  introduced  into  the  part,  to  the  extent 
of .  even  hundreds.  The  reason  for  such  tampering  it  is  sometimes  hard 
to  discover ;  but  the  pleasure  of  having  chloroform  administered,  the 
interest  attaching  to  their  case,  the  desire  to  secure  the  attention  of  a 
medical  man,  or  an  excuse  for  lying  constantly  in  bed,  have  all  been  met 
with  as  the  only  apparent  reason  in  a  hysterical  patient  for  such  very 
extraordinary  conduct. 

Fish-bones,  and  bones  of  rabbits  or  other  small  animals,  are  not 
iinfrequently  arrested  by  the  sphincter  of  the  anus,  after  having  safely 
made  the  passage  above  ;  and  may  require  the  use  of  both  knife  and 
creeps  for  their  removal.    Cherry-stones,  and  such  lilie  substances,  may 
edge  in  the  vermiform  process  of  the  caput  caecum,  and  excite  either  ab- 
cess  there,  or  general  j)eritonitis. 

Occasionally,  though  rarely,  it  happens  that  the  foreign  body  will 
ove  neither  up  nor  down  in  the  oesophagus.  Prudent  efforts  at  extrac- 
on  and  propulsion  having  both  failed,  excision  (oesophagotomy)  is  the 
nly  other  resource.  This,  however,  can  only  be  resorted  to  when  the 
oreign  body  is  lodged  in  the  pharynx  or  cervical  part  of  the  oesophagus, 
r  at  least  not  lower  down  than  the  upper  thoracic  portion  of  the  canal, 
other  cases,  instead  of  resorting  to  such  force  as  may  lacerate  or  rupture 
'  canal,  or  of  groping  for  it  with  ingenious  contrivances  from  day  to 
y,  it  is  safer  to  leave  the  foreign  body  alone  ;  trusting  to  the  ulcerative 
rocess,  which  it  is  likely  to  induce  by  its  pressure  on  the  walls  of  tlio 
lal,  as  a  means  of  effecting  its  dislodgment,  and  ejection  by  vomiting, 
its  passage  downwards  to  the  stomach.  During  this  period,  sliould 
patient  be  able  to  swallow,  milk  only  should  be  administered  as 

3  a 
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food  ;  or  nutrient  enemata  may  he  resoi-ted  to,  should  the  dyspliagia  be 
complete. 

It  must  not  be  imagined,  bowcver,  that  foreign  substances  may  be 
loft  without  risk  to  loosen  themselves  by  suppuration,  and  so  to  facihtate 
if  not  cflect,  their  oAvn  extrusion.  The  obstruction  to  deglutition,  and 
impediment  to  brcatliing,  are  tliemselves  circumstances  sufficiently  unto- 
ward to  demand  prompt  interference.  Tlie  inflammatory  process,  too, 
which  is  sure  to  follow,  is  fraught  with  both  disadvantage  and  danger ; 
it  may  lay  the  foundation  of  a  formidable  organic  stricture  ;  it  may 
cause  a  troublesome  abscess,  resulting  perhaps  in  a  fistuloxis  opening  in 
the  canal ;  or,  in  a  low  site,  ulceration  may  open  into  the  arch  of  the 
aorta,  and  prove  speedily  fatal. 

It  is  important  to  remember  that  very  frequently  the  painful  senaa- 
tion  of  a  foreign  body  lodged  in  the  pliarynx  or  oesophagus  remains,  for 
hours  or  even  days,  after  the  substance  itself  has  been  ejected,  or  has 
passed  down  into  the  stomach.  When,  therefore,  we  have  made  a  care- 
ful examination  of  the  parts,  and  satisfied  ourselves  that  no  foreign  body 
is  there,  we  treat  such  abnormal  sensation  by  leeching,  followed  by  coun- 
ter-irritation, or  by  anodyne  embrocation. 


The  ^passing  of  Instruments  hy  the  Pharynx  and  (Esophagus. 

The  surgeon  is  not  unfrequently  called  upon  to  pass  instruments  into 
the  pharynx  and  oesophagus  ;  curved  forceps  for  the  extraction  of  foreign 
bodies ;  probangs  and  bougies  for  the  propidsion  of  impacted  articles  of 
food,  or  for  the  relief  of  simple  stricture  ;  hollow  tubes  for  the  convey- 
ance of  nourishment  into  the  stomach,  in  cases  of  wound  of  the  pharynx 
or  oesophagus — as  in  cut  throat ;  and  the  tube  of  the  stomach-pump,  in 
cases  of  poisoning.    Tlie  points  to  be  attended  to  are  ; — to  use  all  gentle- 
ness, so  as  to  avoid  lesion  of  the  lining  membrane  of  the  canal ;  and  to  take 
especial  care,  particularly  when  it  is  our  object  to  throw  in  ingesta, 
the  tube  does  not  pass  into  the  air  passage.    If  the  patient  be  sensible,' 
he  is  seated  on  a  chair,  with  the  head  thi-own  much  back,  so  as  to  br 
the  upper  part  of  the  ahmentary  canal  into  as  straight  a  line  as  possibl 
The  mouth  having  been  opened  wide,  and  the  tongue  depressed  with  tb 
left  fore-finger,  the  tube  is  moved  rapidl}'-  past  the  soft  palate,  so  as  tc 
avoid  retching ;  and  its  extremity  is  then  gently  propelled,  resting  or 
the  posterior  part  of  the  pharynx,  and  made  to  ghde,  as  it  were,  on  th( 
anterior  surfaces  of  the  vertebras  in  its  passage  downwards.    When  th( 
instrument's  point  is  opposite  the  rima  glottidis,  the  patient  may  b( 
directed  to  make  an  effort  to  swallow;  or,  with  the  left  hand,  the  siu^W 
may  hook  the  root  of  the  tongue  and  upper  part  of  the  larynx  forwarda 
out  of  the  way.    As  the  tube  passes  into  the  oesophagus,  a  false  senBd 
of  obstruction  is  sometimes  produced  by  its  coming  in  contact  with  ihd 
ring  of  the  cricoid  cartilage  ;  to  overcome  this,  all  that  is  required  is  fcl 
pull  the  box  of  the  larynx  and  upper  part  of  the  trachea  gentl}'  forwarAJ 
from  the  oesophagus ;  such 'movement  being  plainly  conducive  to  the  frej 
passage  of  the  instrument  into  and  down  the  canal    "Wixcn  insensibihlf 
exists,  the  operation  is  in  one  way  facilitated ;  inasmuch  as  there  is  nj 
resistance  on  the  part  of  the  patient.    But,  in  such  cases,  it  is  plam  thr 
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oiu"  care  to  iusiu-e  a  right  passage  for  the  mstrument  must  be  doubly 
exerted  ;  the  patient  having  no  power  to  warn,  lis  of  a  tlireatened  devia- 
tion from  the  proper  track.  In  most  cases,  the  facility  with  which  the 
tube  has  passed,  the  length  which  has  been  introduced,  the  sensation 
afforded  by  pressure  of  its  extremity  against  the  coats  of  the  stomach, 
and  the  equ;ible  progress  of  respiration,  will  sufficiently  indicate  that  the 
tube  is  in  its  right  place.  Should  any  doubt  exist,  it  may  be  well  to 
assure  ourselves  fully  that  the  tube  is  in  the  oesophagus,  and  not  in  the 
larynx,  before  fluids  are  passed  downwards  to  the  stomach.  For  this 
purpose,  a  sheet  of  paper  should  be  placed  over  the  face,  with  the  extre- 
mity of  the  tube  projecting  through  it ;  while  in  front  of  the  tube  a 
lighted  taper  is  held,  which  by  the  paper  is  effectually  screened  from  the 
flatus  of  the  nostrils  in  expiration.  If,  on  expiration,  the  flame  remain 
steady,  no  air  impinging  on  it,  we  may  proceed  with  injection ;  the  tube 
is  certainly  in  its  right  place.  If  the  flame  be  extinguished,  or  even 
made  to  bend  considerably,  it  is  equally  plain  that  an  error  has  been 
made ;  and  that  injection  would  almost  certainly  occasion  fatal  asphyxia. 
It  should  be  remembered,  however,  that  this  test  is  sometimes  misleading, 
the  flame  being  deflected  a  little,  although  the  tube  be  quite  in  its  right 
track. 

It  is  well  also  to  remember,  that  in  cases  where  no  stricture  exists,  a 
large  instrument  is  preferable  to  one  of  small  size  ;  being  much  less  likely 
to  enter  the  windpipe.  And  it  is  also  worthy  of  note,  how,  in  emergencies, 
a  syringe  is  not  essential  to  effect  clearance  of  the  stomach  ;  a  tube  hav- 
ing been  passed,  the  fluid  contents  of  the  stomach  may  be  made  to  flow 
out  by  it,  on  merely  inclining  the  body  over  the  bedside  so  as  to  bring 
the  mouth  to  a  lower  level  than  that  of  the  epigastrium  ;  or  a  long  tube 
may  be  employed  as  a  syphon.  In  order  to  introduce  fluid  into  the 
stomach,  a  common  small  tin  funnel  will  be  found  satisfactorily  to  answer 
the  purpose.  When  a  syringe  is  employed,  it  should  always  be  with 
caution ;  otherwise,  ecchymosis  and  laceration  of  the  gastric  mucous  mem- 
teane  are  not  improbable. 

Also,  unless  previously  a"w-are  that  the  stomach  contains  much  fluid, 
it  is  prudent  to  begin  the  operation  of  "  pumping"  by  injecting  tepid 
water,  which  is  afterwards  pumped  out  along  with  the  previous  contents  ; 
and  this  injecting  and  ejecting  may  be  repeated  as  often  as  may  seem 
necessary,  with  the  double  view  of  washing  out  the  viscus  thoroughly, 
and  at  the  same  time  avoiding  injury  to  the  lining  membrane. 

Rupture  and  Laceration  of  the  Fharynx  or  (Esophagus  have  occurred 
inconsequence  of  violent  efforts  to  extract  or  propel  foreign  bodies  impacted 
in  the  canal ;  also  in  attempts  to  pass  the  probang,  bougie,  or  stomach- 
tebe ;  and  one  case  is  narrated  by  Boerhaave,  where  violent  vomiting 
produced  rupture  of  the  oesophagus.  Such  injuries  occurring  in  the 
neck,  will  probably  occasion  abscess  or  diffuse  suppuration ;  requiring 
elief  by  free  incision.  Within  the  thorax  the  result  has  generally 
roved  rapidly  flital. 

CEsophagotomy. 

This  operation  is  designed  to  effect  the  removal  of  foreign  bodies  from 
he  lower  part  of  the  pharynx,  and  upper  part  of  the  oesophagus,  wlicn 
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by  tlieir  presence  life  is  endangered,  or  sup]inration  m  threatened,  and 
when  they  are  so  firmly  impacted  as  to  be  unremovable  by  other  means. 
Verduc  in  his  Surgical  Pathology  was  the  fi.rst  to  broach  the  idea  of  this 
procedure ;  and  although  learnedly  discussed  by  others,  it  was  first  prac- 
tised by  Goursauld,  a  surgeon  in  Limousin,  in  1738.  Since  his  time  the 
operation  has  been  occasionally  resorted  to  by  others ;  the  infrequency  of 
its  performance  being  due,  not  to  any  objection  to  its  validity  as  an 
operative  procedure,  but  to  the  rarity  of  cases  requiring  its  performance. 
When  the  foreign  body  forms  a  distinct  prominence  in  the  neck,  its 
situation  will  form  a  guide  in  regard  to  the  site  of  the  incision  and  the 
further  dissection.  Cases,  however,  have  occurred  (Arnott,  Syme)  where 
no  such  prominence  was  appreciable  either  by  sight  or  touch.  In  such 
circumstances,  a  flexible  bougie  should  be  passed  before  commencing,  so 
as  to  determine  by  measurement  externally  the  level  at  which  the  foreign 
body  lies.  The  incision  most  suitable,  and  which  is  usually  resoi-ted  to, 
should  be  made  along  the  inner  side  of  the  left  sterno-mastoid  muscle, 
with  its  centre  midway  between  the  level  of  the  larynx  and  sternum  ;  the 
skin,  platysma,  and  fascia,  having  been  divided,  the  outer  margin  of  the 
sterno-hyoid  and  thyroid  muscles  is  separated  from  the  inner  margin  of 
the  omohyoid ;  the  surgeon  feeling  for  the  pulsation  of  the  carotid 
artery,  has  the  vessels  and  their  sheath  drawn  to  the  outer  side  by  means 
of  a  blunt  hook,  while  the  sterno-hyoid  and  thyroid  muscles,  "svith  the 
thyroid  gland,  larynx,  and  trachea,  are  kept  towards  the  inner  side ; 
he  now  carefully  makes  his  way  towards  the  anterior  surface  of  the 
cervical  vertebrae ;  and  in  effecting  this,  the  superior  and  inferior  thy- 
roid arteries  and  veins,  and  the  recurrent  nerve,  should  be  avoided. 
A  full-sized  probang,  or  elastic  bougie,  or  a  pair  of  curved  oesophagus- 
forceps,  or  a  lithotomy-staff,  should  now  be  passed  down  the  pharynx, 
so  that  the  walls  of  the  oesophagus  may  be  made  to  project  through  the 
wound  in  the  neck  ;  a  longitudinal  incision  is  then  made  in  its  coai^;, 
and  the  finger  passed  through  the  opening  into  the  canal,  while  thei 
guiding  instrument  is  withdrawn,  and  the  foreign  body  sought  for.  When 
detected,  forceps  are  introduced,  by  which  it  is  seized  and  extracted. 
After  the  operation,  the  patient  must  be  fed  for  some  days  by  means  ofi 
the  stomach-tube,  passed  from  either  the  mouth  or  wound,  as  may  be. 
thought  best.  By  some  it  has  been  recommended  that  the  oesoph 
opening  should  be  united  by  sutures,  but  this  is  quite  unnecessary ;  an 
no  sutures  or  plasters  should  be  employed  in  the  outer  wound. 

ffisophagotomy,  as  described,  has  by  some  been  recommended  for  the 
removal  of  foreign  bodies  lodged  within  the  thoracic  portion  of  the  oeso- 
phagus. There  could  be  no  objection  to  this,  if  they  were  situated  so  af 
•to  be  within  reach  of  the  finger  ;  but  for  a  mere  chance  venture  al 
foreign  bodies  arrested  close  to  the  diaphragm,  or  with  the  Adew  o: 
employing  propulsive  efforts  more  efficiently,  the  procedure  has  by  n( 
means  received  the  sanction  of  the  profession.  By  some,  also,  the  op 
ration  has  been  proposed  as  a  means  of  feeding  a  patient  suffering  fro 
obstruction  of  the  pharynx  by  stricture,  either  simple  or  malignant,  an 
which,  by  producing  complete  dysphagia,  threatens  inanition. 


CHAPTER  XLIV. 


AFFECTIONS  OF  THE  EAR 

Congenital  Occlusion  of  the  Meatus. 

The  meatus  may  be  congenitally  imperforate.  It  may  be  fully  developed 
in  aU  respects,  but  covered  by  integument.  In  such  a  case,  simple  in- 
-cision  of  the  skin,  and  careful  dressing  of  the  wound,  so  as  to  prevent 
contraction,  will  suffice  to  establish  the  normal  state. 

Or  a  thick  fleshy  covering  may  conceal  the  cartilaginous  tube,  which 
is  only  partially  developed.  And  in  this  case  a  more  careful  and  regular 
dissection  may  obtain  a  similar  result,  but  perhaps  more  imperfectly. 

Or  the  external  apparatus  of  hearing  may  be  altogether  deficient ; 
the  bone  itself  being  imperforate.  Such  cases  are  wholly  beyond  the 
reach  of  our  art  :  yet  it  does  not  follow  that  hearing  is  denied,  or  even 
very  imperfect.  A  boy,  aged  fourteen,  came  from  a  distance,  desirous 
of  having  an  aperture  made  in  each  auricle ;  and  each  of  these  organs 
was  found  very  imperfectly  developed,  of  a  shrivelled  appearance,  and 
whoUy  imperforate.  On  making  a  very  careful  dissection  down  to  the 
bone,  in  search  of  an  external  meatus,  it  became  apparent  not  only 
that  no  such  tube  existed,  however  imperfect,  but  that  also  there  was  no 
aperture  in  the  temporal  bone.  Yet  the  patient  heard  ordinary  conver- 
sation, if  distinct  and  rather  loud ;  he  had  gone  to  school  at  the  same 
age  as  other  boys,  and  had  made  equal  proficiency  in  the  ordinary 
branches  of  education,  although  no  unusual  means  of  teacliing  had  ever 
been  applied  to  him ;  and  he  assisted  his  father  in  the  occupation  of  a 
butcher,  with  much  smartness  and  intelligence.  A  series  of  experiments, 
conducted  by  my  colleagues.  Professors  Forbes  and  Thomson,  seemed  to 
Bhew  that  he  heard  mainly  by  conduction  of  sound  through  the  bones  of 
the  cranium  to  internal  ears  very  perfectly  constructed.* 

In  some  cases  the  position  of  the  tragus  is  so  valve-like,  lying  so 
closely  applied  over  the  orifice  of  the  cartilaginous  canal,  as  to  interfere 
very  seriously  with  the  hearing  power  ;  in  such  circumstances  small 
tubes  like  short  canulae  should  be  employed  to  maintain  the  patency  of 
the  opening. 

Supernumerary  auricular  appendages  are  sometimes  found  grooving 
from  the  sides  of  the  neck ;  these  may  consist  of  mere  cutaneous  tissue, 
or  contain  cartilaginous  nodules.  They  are  merely  unseemly,  and  may 
be  removed  by  two  semilunar  incisions,  which  need  not  bo  carried  deeper 
than  the  skin. 

*  Monthly  Journal,  Dec.  1846,  pp.  420  and  729. 
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Inflammatory  and  other  Affections  of  the  External  Ear. 

These  may  be  simple,  the  result  of  external  injury,  as  by  blows 
wounds,  lacerations ;  requiring  merely  -warm  and  moist  applications  for 
their  subjugation.  A  form  of  irritation  alfecting  the  pinna  is  due  to 
continuous  pressure,  as  is  seen  in  feeble  bed-ridden  patients.  The  mflam- 
matory  process  is  here  analogous  to  the  irritation  which  precedes  the 
formation  of  bed-sores,  and  requires  a  like  relief  from  pressure  to  permit 
recovery. 

The  inflammatory  process  may  be  of  an  erythematous,  erysipelatous, 
eczematous,  herpetic,  impetiginous,  bullous,  or  syphilitic  character,  requir- 
ing nothing  locally  special  in  its  treatment.  The  results  of  chronic 
change  or  ulcerative  contraction,  by  narrowing  the  meatus,  sometimes 
require  a  resort,  during  treatment,  to  the  use  of  aural  tubes,  to  maintain 
the  patency  of  the  orifice  of  the  canal  The  areolar  tissue,  perichondrium, 
and  cartilage  of  the  auricle,  are  sometimes  the  site  of  an  inflammatory 
process,  attended  with  a  very  great  degree  of  pain,  thickening  of  the 
alfected  textures,  and  even  the  occurrence  of  suppuration.  Leeching, 
hot  fomentation,  poultices,  and  opiates  to  lull  the  jjain,  sliould  be  em- 
ployed in  the  acute  form,  folloAved  by  incision  when  matter  is  distinctly 
present.  In  the  chronic  variety,  painting  with  the  tincture  of  iodine,  or 
the  appKcation  of  mercurial  ointment,  will  generally  be  found  sufficient, 
without  blistering,  to  restore  the  tissues  to  their  normal  condition. 
Where  the  perichondrial  change  seems  of  a  gouty  nature,  colchicum  and 
iodide  of  potassium  may  be  advantageously  administered  internally. 
Calcareous  degeneration  of  the  cartilage  of  the  helix,  or  anti-helix,  some- 
times occurs. 

Tumours  of  the  Auricle. — These  are  of  four  kinds — 1,  simj)le  hyj)er- 
trophy ;  2,  cystic  tumour  and  hematocele ;  3,  encysted  tumours ;  4,  fibrous 
tumours  ;  5,  carcinomatous  degeneration  and  ulceration. 

1.  Hypertrophy  of  the  whole  Auricle  is  an  occasional,  though  rare  occur- 
rence. Partial  hypertrophy — affecting  the  lobule  only — is  more  fi'e- 
quently  met  with  ;  and  chiefly  in  women  who  wear  ear-rings.  If  excess 
sive,  and  irksome  to  the  patient  from  its  unseemliness,  the  redundancy 
may  be  removed  by  the  knife.  This  deformity,  hoAvever,  may  be  artifi- 
cially and  intentionally  produced  ;  as  by  those  native  Indians  who  wear 
a  dagger  suspended  from  the  lobe  of  the  ear. 

2.  Cystic  Tumour  and  Hematocele. — The  latter  afi'ection  is  a  remarkable 
condition,  consisting  of  a  sanguinolent  serous  fluid,  contained  in  a  cyst,  t 
situated  between  the  perichondrium  and  the  cartilage  of  the  auricle  ;  met 
with  usually  in  the  imbecile  or  insane,  and  liable  to  be  supposed,  without 
reason,  due  to  injuries  and  blows — occurring  accidentally,  or  inflicted 
upon  them  by  their  companions  or  keepers.  The  Simi)le  Serous  Gyst, 
containing  clear,  glairy,  gummy  fluid,  is  also  met  with,  closely  simu- 
lating, yet  apparently  unconnected  mth,  the  hematocele  just  described. 
Puncture  and  the  application  of  a  blister  is  all  that  is  required.  3. 
Encysted  tumours  sometimes  occur  singly,  but  much  more  commonly 
in  clusters  ;  they  are  firmly  adherent  to  surrounding  parts,  sometimes 
perforating  the  cartilage  and  adhering  to  the  cutaneous  textures  on  t 
other  side.    Their  removal  requiics  a  careful  dissection ;  and  though 
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be  unseemly  to  perforate  the  eaa-  in  their  excision,  this  is,  practically, 
rather  advantageous — admitting  of  a  free  escape  of  blood,  and  thus 
securing  speedy  union,  towards  one  aspect,  at  all  events,  of  the  surface. 
4.  Fibroua  tumours  are  rare,  but  occur  occasionally,  and  require  excision. 
6.  The  Cance7'om  affection  of  the  ear  requires  either  complete  or  partial 
removal  of  the  auricle.  This  is  effected,  when  it  is  desired  to  remove 
the  whole  organ,  by  two  elliptical  incisions,  one  in  front,  and  the  other 
behind  the  meatus.  The  ear  and  neighbouring  soft  parts  are  then 
dissected  away,  cutting  through  the  meatus,  and  carefully  avoiding  wound 
of  the  temporal  artery.  To  remedy  the  deformity  caused  by  the  removal 
of  the  ear,  either  otoplasty  may  be  resorted  to,  or  an  artificial  organ, 
fashioned  out  of  light  wood,  metal,  or  gutta  percha,  may  be  employed  as 
a  substitute. 

Otoplasties. 

Deficiencies  of  the  auricle — ^by  wound,  ulceration,  or  sloughing — may 
be  repaired  by  autoplasty.  Eestoration  of  the  entire  organ  is  scarcely  to  be 
attempted ;  but  a  portion  may  be  readily  replaced — when  laxity  of  the  sur- 
rounding integument  is  favourable — ^by  an  operation  conducted  on  the 
same  principle  as  rhinoplasty. 

Foreign  Bodies  in  the  Meatus. 

Children  are  apt  to  insert  foreign  matter  into  the  meatus  auditorius, 
as  well  as  into  the  nostrils.  Dislodgment  and  extrusion  are  effected  by 
the  same  means  ;  by  a  stream  of  water  injected ;  or  by  the  use  of  a 
flat  and  bent  probe,  or  curette.  Ordinary  forceps  are  useless  for  the 
removal  of  foreign  bodies  ;  but  forceps  suited  for  the  purpose,  and  worked 
through  the  speculum,  will  be  found  in  some  cases  very  suitable  instru- 
ments. Some  surgeons  employ  them  bent  at  an  angle,  others  straight ; 
in  any  instance  the  limbs  of  the  forceps  should  be  slender,  and  fully  two 
and  a  half  inches  in  length.  In  removing  foreign  bodies  from  the  ear,  a 
careful  examination  of  the  meatus  with  the  speculum  should  be  made. 
If  this  is  not  done,  a  careless  manipulator,  passing  a  curette  or  probe 
down  to  the  membrana  tympani,  may  easily  mistake  the  almost  metallic 
sound  emitted  for  a  foreign  body ;  and  should  he  attempt  forcibly  to 
operate  upon  this  supposed  substance,  rupture  of  the  membrane,  fracture 
of  the  malleus,  and  laceration  of  the  cavity  of  the  tympanum  may 
result.  Abortive  attempts  to  dislodge  foreign  bodies  from  the  meatus 
have  occasioned  deeper  entrance,  disruption  of  the  internal  ear,  intense 
otitis,  and  death.  The  best  speculum  is  the  tubular  instrument,  swel- 
ling out  trumpet- wise.  The  surgeon  should  possess  three  or  four  different 
sizes.  The  oval  form,  although  it  admits  of  being  introduced  more 
deeply  into  the  canal,  is  not  so  serviceable  an  instrument  for  every 
purpose,  being  apt  to  interfere  with  the  free  play  of  forceps  passed  along 
its  channel. 

Insects  and  larvae  sometimes  lodge  in  the  ear ;  causing  severe  inflani- 
inatory  mischief  there,  with  much  local  suffering,  and  grave  constitutional 
disturbance.  Warm  oil  di'opped  into  the  meatus  till  it  is  filled,  or  white 
precipitate,  suspended  in  milk,  and  injected,  will  bo  found  sufficient  to 
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kill  the  animals ;  and  they  may  be  subsequently  removed  by  forceps, 
curette,  or  a  stream  of  water. 

Accumulation  of  Inspissated  Cerumen  within  the  Meatus. 

Deafness  is  very  frequently  due  to  this  cause ;  or,  perhaps,  obstruc- 
tion to  the  vibrations  of  sound  is  rendered  still  more  effectual,  by  com- 
mixture of  wool,  cotton,  or  other  foreign  body,  with  the  cerumen  ;  the 
patient  having  been  in  the  habit  of  stopping  his  ears,  and  forgetting  from 
time  to  time  to  remove  what  he  had  previously  introduced.    The  condi- 
tion can  hardly  be  called  one  of  disease  ;  and  in  many  persons  it  seems^ 
from  its  recurrence,  to  be  almost  a  normal  state  of  matters.    The  accumu- 
lation produces,  however,  in  time  very  material  changes  in  the  ear  ;  dilat- 
ing the  meatus,  and  causing  absorption  of  its  bony  walls,  but  never — a 
curious  fact — modifying  the  nutrition  of  the  membrana  tympani.  The 
deafness  produced  is  very  complete,  and  is  the  best  marked  symptom  of 
the  morbid  state ;  often  it  comes  on  suddenly,  especially  after  diving 
in  deep  water  ;  it  may  be  increased  or  diminished  on  turning  the  head  to 
one  side  or  the  other,  and  is  often  accompanied  with  loud  detonation, 
as  if  a  gun  had  gone  off  close  to  the  head.    The  presence  of  obstruction 
will  be  at  once  declared  by  use  of  the  speculum  ;  and  often  that  is 
not  necessary ;  tension  and  straightening  of  the  tube,  by  pulling  the 
lobe,  before  a  clear  light,  being  sufiicient.    Eemedy  consists  in  removing 
the  offending  mass ;  and  this  is  best  effected  by  washing  out  the  meatus 
with  hot  water.    Cold  should  on  no  account  be  employed,  as  even  tepid 
water  sometimes  produces  unpleasant  giddiness,  and  an  approach  to  syn- 
cope.   An  india-rubber  bag  and  nozzle  will  frequently  prove  sufficient 
for  the  purpose ;  but  when  the  cerumen  is  hard,  and  forms  a  dense 
plug,  either  the  common  brass  syringe,  or  a  Higginson's  barrel  syringe, 
with  a  small  nozzle  adapted,  will  be  foimd  necessary  to  effect  its  dislodg- 
ment.     The  brass  syringe  is  what  is  commonly  employed.    In  selecting  ; 
such  an  instrument,  one  with  a  smooth  action,  capable  of  containing  : 
from  four  to  six  ounces  and  upwards,  and  of  considerable  power,  should  I 
be  preferred.    Tlie  injection  should  be  persevered  in,  either  at  one  or  f 
at  repeated  sittings,  until  the  membrana  tympani  is  distinctly  seen,  on  i 
the  use  of  the  speculum.    When  the  cerumen  is  unusually  hard  and  I 
tenacious,  it  may  be  loosened,  previously  to  syringing,  by  the  careful 
use  of  a  curette,  or  by  moistening  it  with  bland  oil  for  a  day  or  two. 

Deficiency  of  cerumivous  secretion  is  an  occasional  symptom  of  in- 
flammatory affections  of  the  tympanum,  and  deeper-seated  parts  of  the 
organ  of  hearing,  but  is  never  in  itself  a  cause  of  deafness.  The 
meatus  is  found  dry  and  empty,  and  the  membrana  tympani  is  seen  clear  : 
and  glistening.    Stimulants  are  of  use  in  restoring  the  secretion — as  the  ' 
essential  oils,  more  or  less  diluted  ;  and  their  action  may  be  further 
assisted  by  stimulant  friction  around  the  amicle.    Exhaustion  of  the 
cavity  is  said  also  to  have  a  beneficial  effect ;  by  means  of  a  syringe, 
fitted  with  a  soft  nozzle  which  completely  occludes  the  meatus.    Until  j 
the  normal  secretion  returns,  glycerine  applied  by  means  of  a  hair  pencil 
■will  be  found  a  valuable  substitute.* 

*  Waklcy,  Lancet,  No.  1346,  i>.  631. 
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Inflammatoiij  Affections  of  the  Meatus. 

Tho  external  auditory  canal  may  participate  in  any  of  the  diflerent 
inflammatory  aifections,  to  which  we  have  seen  the  auricle  is  subject,  and 
may  either  suffer  with  it  or  separately.  So  long  as  the  inflammatory  pro- 
cess is  strictly  external  to  the  memhrana  tympani,  the  affection,  although 
ti-oublesome  and  painful,  if  acute,  readily  yields  to  appropriate  treatment ; 
but  in  many  cases  it  is  accompanied  by,  and  is  symptomatic  of,  deeper- 
seated  mischief,  implicating  the  periosteum,  the  fibrous  layers  of  the 
memhrana  tympaui,  or  even  the  cavity  of  the  tympanum  and  the  mastoid 
cells.  The  most  common  form  of  acute  inflammatory  affection  of  the 
external  meatus,  is  that  depending  upon  suppuration  taking  place  within 
one  or  more  of  the  ceruminous  folHcles,  which  are  situated  in  a  ring 
within  the  cartilaginous  portion  of  the  tube ;  and  on  looking  into  the 
meatus,  the  site  of  the  abscess  can  generally  be  recognised  by  observing 
the  pea-like  sweUing  of  the  lining  membrane,  the  greater  degree  of 
congestive  redness,  and  the  comparative  pain  on  pressure  with  a  probe, 
at  the  affected  point.  The  speculum  is  not  required  in  these  cases.  The 
pain  and  tension  are  always  considerable,  and  may,  in  childi-en,  create 
even  febrile  reaction  of  the  system.  The  symptoms  usually  abate  in- 
about  eight  days,  or  so  soon  as  the  matter  makes  its  way  into  the  meatus.. 
But  in  some  cases  it  tends  to  burrow  externally  to  the  cartilaginous  canal, 
and  sometimes  points  anteriorly  to  the  tragus.  These  cases  are  apt  to 
be  confounded  with  acute  periostitis  of  the  osseous  canal ;  a  much  more, 
serious,  painful,  and  tedious  affection. 

In  the  early  stage  of  abscess  of  the  ceruminous  glands,  fomentation, 
poulticing,  or  the  introduction  of  a  bit  of  cotton  wool  soaked  in  a  watery 
solution  of  opium,  will  afford  great  relief ;  and  so  soon  as  bulging  ren- 
ders the  nature  of  the  affection  obvious,  an  incision  into  the  miniature 
abscess,  with  an  iris  knife,  will  evacuate  a  bead  of  pus  and  afford  relief 
Wlien  the  abscess  points  in  front  of  the  tragus,  it  should  be  opened 
there. 

The  inflammatory  process  affecting  the  cutaneous  lining  of  the  meatus, 
usually  produces  one  of  two  different  results.    In  one  the  skin  becomes 
rawny,  thickened,  glossy,  and  dry,  with  a  sense  of  painful  itching  and 
aching ;  the  swelhng  is  sometimes  such  that  the  canal  is  nearly  occluded, 
while  the  sensitiveness  of  the  auricle  and  meatus  is  greatly  increased. 
This,  when  acutely  induced,  will  readily  yield  to  leeching  witliin  the 
lioUow  of  the  auricle,  or  anteriorly  to  the  tragus,  with  the  use  of  fomen- 
tation, or  the  appHcation  of  wadding  soaked  in  warm  oil,  to  the  surface 
of  the  auricle.    When  the  inflammatory  symptoms  are  chronic,  paint- 
ing the  ear  with  a  solution  of  nitrate  of  silver  (ten  grains  to  the  ounce), 
"V  the  use  of  the  weak  citrine  ointment  pencilled  over  the  surface  when 
it  has  been  rendered  fluescent  by  heat,  will  be  found  to  answer  better" 
than  any  other  method  of  medication — such  as  putting  cotton  in  tho 
irs,  or  the  use  of  oil  and  laudanum,  or  oil  of  thyme  mixed  with  almond 
il,  which  constitute  the  popular  remedies  for  this  affection. 

In  the  other  form  a  serous  secretion  is  exhaled ;  and,  mixed  with 
ins,  forming  a  discharge  from  the  canal,  is  more  or  less  of  desquamated 
'iticle,  in  scales,  patches,  or  masses.    This  discharge  is  sometimes  of  a 


82G 


INFLAMMATORY  AFFECTIONS  OF  THE  MEATUS. 


pappy  or  piiltaceous  consistence,  at  other  times  serous ;  the  masses  ol 
desquamated  cuticle  then  usually  collecting  within,  and  sometimes  coming 
away  en  masse,  so  as  to  form  a  perfect  model  of  the  whole  external 
meatus,  inclutling  the  surface  of  the  membrana  tympani    Along  Avith 
this  there  is  usually  no  ceruminous  discliarge ;  but,  instead,  a  purulent, 
foetid,  and  irritating  secretion,  comes  from  the  glandular  structure  of  the 
meatus.    As  this  affection  becomes  more  chronic,  especially  in  children, 
Assuring  of  the  outer  part  of  the  canal,  attended  with  bleeding  and  more 
copious  suppuration,  occurs ;  and  on  examining  the  deeper  part  of  the 
meatus,  the  whole  surface,  including  that  of  the  membrana  tympani,  will 
be  found  transformed  into  a  mucous-like  vascular  surface  of  a  light  pink 
colour.    In  some  instances,  weak  granulations  form,  and  project  so  as  to 
hide  the  deeper  part  of  the  canal.    In  this  case,  cleanliness  constitutes 
the  first  and  most  imjDortant  element  in  the  treatment.    If  there  is  no 
perforation  of  the  membrana  tympani,  astringent  lotions  may  be  injected  I 
after  the  ear  has  been  washed  out.    Of  these,  weak  solutions  of  the  salts  s 
of  silver,  zinc,  and  copper,  and  of  tannic  acid,  constitute  the  favourite; 
forms ;  wliile  the  chloruret  of  soda,  or  the  permanganate  of  potash,  may  ; 
be  employed  when  the  foetor  is  very  great.    When  fissuring  of  the; 
external  part  of  the  meatus  is  present,  glycerine  should  be  painted  over  r 
the  tender  parts  after  using  the  astringent  lotion ;  and  the  occasional 
application  of  nitrate  of  silver,  through  the  speculum,  to  the  flabby  gra- 
nulations, by  means  of  a  probe  or  hair-pencil,  moistened  and  dipped  in 
the  powdered  salt,  will  be  found  advantageous  in  some  cases.    In  children 
who  suffer  from  this  affection,  constitutional  treatment,  and  tonic  regimen, 
mil  usually  be  required.     Condylomata  sometimes  form  at  the  orifice 
of  the  meatus,  and  require  the  same  attention  to  cleanliness  as  just 
described ;  sulphate  of  copper,  in  substance,  or  calomel  powder,  forming 
the  preferable  local  application.    The  pe7'iosteum  and  bone  of  the  meatus 
may  also  be  the  starting-point  of  an  inflammatory  process  of  acutely 
painful  character.    The  access  may  be  sudden,  or  gradual  and  insidious. 
In  the  former  case,  it  is  accompanied  with  violent  pain,  fever,  and  eve " 
delirium  ;  the  external  ear,  and  soft  parts  of  the  meatus,  sympathizing 
in  the  process.    It  may  terminate  in  resolution,  but  much  more  frequently, 
in  suppuration,  the  pus  finding  its  escape  close  to  the  membrana  tym- 
pani.   When  tliis  occurs,  a  probe,  curved  at  the  point,  and  introduced 
through  a  speculum,  will,  on  entering  the  sinus,  come  in  contact  Avit" 
bone  either  dead  or  undergoing  ulceration    In  some  cases,  and  generally, 
the  portion  of  bone  is  small ;  sometimes,  however,  it  may  include  a 
portion  of  the  osseous  canal,  and  even  a  part  of  the  mastoid  cells.  Inl 
such  cases,  at  the  commencement,  the  treatment  must  consist  in 
leeching,  with  fomentation  and  opiates  to  relieve  pain.    The  leech 
should  be  applied  within  the  margin  of  the  meatus,  rather  tlian  eithei 
before  or  behind  the  ear.    When,  however,  pain  on  pressure,  and  diffus 
swelling,  exist  Over  the  base  of  the  mastoid  process,  an  iucision  dovnx  to 
the  bone  will  more  thoroughly  abstract  blood  and  relieve  tension.  '\^'Tieiii 
matter  forms,  an  incision  must  be  made  to  evacuate  it.    When,  however, 
it  points  near  the  internal  part  of  the  meatus,  the  swelling  of  tlic  sofl 
parts  prevents  examination  of  the  canal,  and  the  abscess  usually  buret 
spontaneously  ;  at  once  afibrding  great  relief  to  the  suffering  with  which 
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the  patient  has  previously  heen  racked,  and  wliich  large  opiates  have 
only  piU'tially  assuaged.  During  the  advance  of  suppuration,  poultices 
and  fomentation  should  bo  diligently  persevered  in.  When  portions  of 
dead  and  loose  bone  are  detected,  they  should  be  removed,  if  tliis  is 
found  practicable.  When  an  xilcerated  condition  of  the  bone  apparently 
exists,  the  greatest  care  and  attention  must  be  paid  to  the  maintenance 
of  cleanliness  ;  while  repeated  blisters  behind  the  ear,  or  to  the  nape 
of  the  neck,  will  sometimes  check  the  inflammatory  accessions  which 
threaten  to  recur  fi-om  time  to  time. 

CJironic  Hypertrophy  of  the  Osseous  Wall  of  the  Meatus. 

This  affection  may  result  from  an  abnormal  development,  or  it  may 
be  due  to  a  chi-onic  inflammatory  process.  The  degree  of  contraction  of 
the  meatus  thus  produced  may  be  so  considerable  as  to  interfere  very 
seriously  with  the  hearing  power.  If  all  traces  of  the  inflammatory  pro- 
cess have  subsided,  treatment  is  not  likely  to  avail  much,  except  in  rare, 
cases,  where  it  occurs  in  adults  as  a  result  of  syphilis.  In  such  circum- 
stances, mercurials  and  iodine  internally,  with  painting  of  the  canal  with 
the  tincture  of  iodine,  may  be  tried  cautiously. 

Polypus  and  other  Affections  of  the  Ear. 

Two  forms  of  polypi  may  form  on  any  part  of  the  lining  membrane  .of 
the  meatus  externus — usually  from  that  deeper  part  close  to  the  membrana 
mpani,  but  never  growing  from  that  membrane ; — one  soft  and  pnlpy, 
and  of  a  florid  vascular  aspect — the  "  vascular  polypus  " — analogous  to 
the  common  mucous  polypus  of  the  nose ;  the  other  more  firm  and  fleshy, 
resembling  rather  the  solid  polypi  of  the  uterus,  the  "  fibrogelatinous 
polypus ; "  both  simple  in  structure  and  tendency.    Deafness  is  occa- 
( sioned,  along  with  uncomfortable  sensations  in  the  part ;  and  more  or 
less  discharge  escapes,  of  a  puriform  and  ofl'ensive  character.  Treatment 
is  by  evulsion ;  forceps  being  employed  for  this  purpose.    These  forceps 
may  work  in  difi'erent  ways.    The  simplest  are  straight,  with  thin  blades, 
and  rounded,  or  ring-like,  and  well-roughened  extremities,  with  a  binding 
catch  sliding  upon  the  slender  blades.    Mr.  Toynbee  recommends  the 
jlever  ring  canula  forceps ;  an  ingenious  adaptation,  for  the  ear,  of  the 
ismaller  instrument  of  like  kind  employed  in  operations  on  the  eye. 
(Others  recommend  instruments  working  in  a  canula,  like  the  old  litho- 

Ilabe,  on  a  miniature  scale.  Mr.  Wilde  of  Dublin  uses  a  "  snare  "  of  silver 
wire,  conducted  by  a  jointed  stem,  and  drawn  tight  around  the  polypus 
|by  moving  a  sHding  cross  bar  to  which  the  ends  of  the  wire  noose  are 
jattached.  By  the  use  of  the  tubular  ear-speculum,  cautiously  introduced, 
hsi  site  of  growth  is  ascertained  ;  then  seizure  is  made  of  the  root  of  the 
.  wth  by  forceps  or  snare  ;  and  by  slight  torsion,  combined  with  evulsion, 
sxtirpation  is  effected.  Or  the  attachment  may  be  divided  by  means  of 
small  blunt-pointed  scissors,  with  angled  shanks.  Should  bleeding  occur, 
obscuring  our  view  of  the  root  of  the  growth,  and  preventing  further 
efforts  to  effect  its  removal,  this  may  be  easily  arrested  at  once  by  inject- 
ing the  tincture  of  matico  mixed  with  water  into  the  canal.  When 
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bleeding  has  ceased  and  pain  subsided— after  the  use  of  forceps  or  scissors 
— it  is  well  to  touch  the  root  with  nitrate  of  silver,  Ijy  means  of  a  prob<; 
cither  coated  with  the  fused  salt,  or  after  being  moistened  dipped  in  the 
powder — so  as  to  diminish  the  chance  of  reproduction.  And  if  the 
morbid  structure  should  not  have  been  entirely  removed,  such  cauteri- 
zation may  require  repetition  from  time  to  time.  During  the  healin" 
process,  relaxation  of  the  membrane,  with  copious  discharge,  is  apt  to 
prove  troublesome ;  demanding  the  daily  and  repeated  use  of  gentl\- 
stimulating  and  astringent  injections. 

Tungoid  granulations,  of  a  polypous  character,  as  we  have  seen,  not 
unfrequently  spring  from  the  membrane  of  the  meatus,  in  cases  of  long- 
continued  otorrho3a.  They  grow  from  the  lower  part  of  the  tube,  or  from 
the  membrana  tympani  itself ;  and  when  of  large  size  may  simulate  poly- 
pus. They  are  got  rid  of  by  nitrate  of  silver,  used  escharotically,  and 
by  the  subsequent  employment  of  astringent  injections. 

Exostosis  of  the  Osseoics  Meatus. — Tliis  is  a  rare  affection,  but  few- 
surgeons  of  extensive  experience  have  not  met  with  cases.  The  exostosis 
is  of  miniature  size  and  pedunculated.  It  projects  as  a  smooth,  ivor^ 
or  waxen,  pea-like  mass,  towards  the  canal,  occluding  it  more  or  h 
completely.  The  growth  can  easily  be  broken  off  with  the  point  of  at 
director,  or  curette,  and  may  be  extracted  by  the  same  instrument,  ori, 
by  means  of  polypus  forceps. 

Encysted  Tumours  of  the  Meatus. — These  present  the  usual  charac-J 
ters,  and  by  their  growth  dilate  the  canal,  producing  absorption  some- 
times of  its  osseous  walls,  and  even  coming,  by  extension,  to  interfer 
with  the  base  of  the  brain,  or  to  project  into  the  mastoid  cells.  When 
they  occur,  free  incision  and  extraction  of  the  sac  should  be  practised. 

Medullary  growths  from  the  temporal  bone  sometimes  manifest  thenn 
selves  through  the  meatus,  before  they  make  their  way  to  the  pharynge 
orbital,  maxillary,  or  mastoid  regions ;  they  are  preceded  and  attende 
by  deafness,  and  severe  pain  of  a  neuralgic  character ;  and  are  usuallylj 
accomj)anied  by  more  or  less  discharge,  and  sometimes  by  hemorrhaged 
They  admit  of  no  interference  fiu^ther  than  palliation  of  the  pain  bj 
opiates. 

Inflammatory  Affections  of  the  Membrana  Tympani. 

Tlie  dermal  lamina  of  this  membrane  may  be  affected  along  with,  or 
separately  from,  the  rest  of  the  skin  of  the  external  meatus.  The  fo: 
which  the  inflammatory  process  assunies  may  be  desquamative,  suppura- 
tive, or  ulcerative,  and  the  progress  of  the  disease  may  be  either  acute  oi 
chronic.  When  the  membrane  is  implicated  in  the  inflammatory  affec- 
tions of  the  meatus,  there  is  usually  an  increase  of  pain,  and  of  inter- 
ference with  hearing,  with  some  tinnitus  aurium  on  the  affected  side 
while  the  presence  of  thickened  epithelial  accumulation,  vascular  change 
spongy  granulation,  or  of  ulceration,  can  be  determined  by  the  speculum 
The  treatment  should  be  the  same  as  already  specified — suited  to  the 
inflammatory  affections  of  the  nicatus.  In  the  chronic  forms,  it  is  o: 
importance  that  the  speculum  should  bo  employed  in  making  all  specie 
applications  to  the  membrane. 

The  fibrous  layers  of  the  membrana  tympani  are  very  prone  to  .m 
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flammatory  clmiigo  ;  and  like  all  otlier  fibrous  membranes,  tliis  is  specially 
apt  to  occiu-  in  gouty,  rheumatic,  and  syphilitic  subjects.    The  inflam- 
matory process  may,  however,  affect  the  fibrous  tissues  of  the  membrane 
I  secondai-ily,  having  commenced  either  in  the  dermal  layer,  or  in  the  mucous 
i  sm-face  lining  the  tympanic  aspect  of  the  membrane.    The  symptoms  may 
j  be  either  acute  or  chronic.     When  acute,  the  access  is  sudden — frequently 
i  after  exposure  to  cold.    The  pain  is  very  severe,  deep  seated,  seeming  to 
s  shoot  through  the  whole  side  of  the  head  and  neck,  increased  on  motion 
\  of  the  lower  jaw,  and  usually  completely  preventing  sleep.     Tliere  is 
alAvays  considerable  diminution  of  hearing  power,  with  tinnitus  aurium. 
The  pain  is  also  increased  by  blowing  the  nose,  sneezing,  or,  in  fact,  by 
anytliing  which  inflates  the  cavity  of  the  tympanum.    In  gouty  and 
rheumatic  subjects  it  is  remittent,  severely  acute  at  night,  becoming  less 
intense  in  the  morning.    In  syphilitic  patients  it  usually  accompanies 
eruptive  affections  of  the  cutaneous  surface,  and  must  not  be  mistaken 
for  the  morbid  states  of  the  tympanic  cavity  which  form  a  part  of  the 
syphilitic  diseases  of  mucous  membranes.    Unless  complicated  by  the  pre- 
sence of  the  exanthemata,  there  is  rarely  any  inflammatory  fever  present. 
On  examining  the  meatus  by  means  of  the  speculum,  its  vessels  will  be 
seen  more  or  less  congested  ;  even  the  clear  translucent  spot  in  its  antero- 

I inferior  part  partaldng  in  the  change.  Sometimes  the  morbid  alteration  is 
so  complete  that  the  whole  membrane  becomes  of  a  uniform  red  arterial 
tint,  or  by  interlaminar  extravasation  of  blood  of  a  dark  venous  hue. 
Sometimes  the  normal  concavity  is  indistinguishable,  and  it  may  even  be 
impossible  to  recognise  the  site  of  the  handle  of  the  malleus.  The  treat- 
ment of  such  a  case  should  consist  in  free  leeching  of  the  hollow  of  the 
auricle  aroimd  the  meatus,  cotton  being  placed  in  the  opening  so  as  to 
prevent  the  animals  from  wandering  into  the  canaL  After  this,  hot  opiate 
fomentations,  or  dry  heat  applied  by  means  of  warm  flannel,  or  a  caoutchouc 
hot- water  bottle,  or  a  bag  filled  with  hot  salt,  sand,  or  camomile  flower 
powder,  may  be  used.  Opiates  should  be  given  to  lull  pain,  and  at  bed- 
time to  secure  sleep  ;  and  in  some  cases  colchicum  internally  will  be  found 
of  service ;  while  the  use  of  blisters  over  the  mastoid  region,  as  the  acute 
symptoms  subside,  wiU  be  found  signally  beneficial.  Wben  the  inflam- 
matory process  threatens  to  become  persistent,  constitutional  treatment 
suitable  to  the  chronic  form  should  furthermore  be  employed, 
jl  Chronic  infiaramatory  change  in  the  fibrous  tissue  of  the  memhrana 
i  tympani  is  always  accompanied,  when  permitted  to  advance  unchecked, 
by  serious  structural  alteration — such  as  tliickening,  hardening,  and  even 
I  calcareous  degeneration  of  the  membrane ;  nay,  in  some  cases,  by  perr 
Iforation  from  ulceration.    This  chronic  inflammatory  process  may  superr 

Kvene  upon  a  preliminary  acute  attack,  or  may  come  on  insidiously,  and 
almost  painlessly.  In  all  such  cases  hardness  of  hearing  and  tinnitus 
form  the  prominent  symptoms  of  which  the  patient  complains, 
j  When  the  speculum  is  employed,  the  membrane  will  be  recognised 
according  to  the  form  and  progress  of  the  affection,  congested,  thickened, 
pearly  white,  dotted,  and  either  more  rigidly  tense  or  more  relaxed  than 
m  its  normal  state.    If,  on  attempting  to  inflate  the  tympanic  cavity,  by 

I closing  the  nose  and  mouth,  and  making  a  forcible  expiratory  effort,  the 
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then,  if  tho  Eustachian  tube  is  not  obstructed,  the  rigid  condition  is 
present ;  on  the  contrary,  sliould  it  bulge  around  the  liandle  of  the 
malleus,  then  diagnosis  of  the  flaccid  condition  of  the  membrane  is 
established.  AVliere,  however,  there  is  much  thickening,  these  condi- 
tions cannot  bo  recognised.  In  some  cases  of  relaxed  membrane,  the 
inflation  of  the  tympanum  relieves  the  deafness,  which  again  recurs  so 
soon  as  the  escape  of  the  air,  or  its  absorption,  admits  of  the  collapse 
of  the  membrane  being  reproduced. 

In  cases  presenting  these  symptoms,  and  when  every  trace  of  con- 
gestion of  the  membrane  is  gone,  when  the  affection  has  been  going  on 
for  a  considerable  period,  and  when  the  deafness  is  well  marked — imless 
other  symptoms  are  present  pointing  to  deeper-seated  change — there  is 
hardly  any  use  of  subjecting  the  patient  to  the  annoyance  of  treatment. 
But  when  the  symptoms  are  recent  and  crescent,  especially  when  follow- 
ing upon  an  acute  attack — mercurials,  iodide  of  potassium,  and  colchicum, 
with  blistering  behind  the  ear,  will  be  found  to  be  attended  with,  very 
satisfactory  efi'ects.  In  some  cases,  painting  the  thickened  membrane 
with  a  solution  of  nitrate  of  silver  (ten  grains  to  the  ounce),  or  with  th 
tincture  of  iodine — or  applying  the  red  precipitate  or  citrine  ointmen 
suitably  diluted  with  glycerine — will  be  found  to  improve  its  transpai- 
ency  and  mobility. 

When  well-marked  relaxation  of  the  membrane  is  present,  the  appli-" 
cation  of  collodion  to  its  surface  has  sometimes,  by  the  puckering 
produced,  appeared  temporarily  to  alford  support  to  the  malleus,  and 
thus  to  improve  the  hearing  ;  this,  however,  should  not  be  resorted  to 
until  all  symptoms  of  an  inflammatory  kind  have  been  subdued, 
many  of  these  cases  where  chronic  changes  aifect  the  membrane,  th 
hardness  of  hearing  is  much  greater  than  the  apparent  disease  could 
count  for.    Changes  in  the  cavity  of  the  tympanum,  and  of  the  mom' 
brane  occupying  the  fenestra  rotunda  and  fenestra  ovaHs — or  anchylo 
of  the  ossicles,  more  particularly  of  the  stapes — ^must  then  be  held  in 
probability  to  be  present. 

Ulceration  of  the  memhrana  tympani. — This  may  only  lay  bare  th 
fibrous  laminae,  but  more  commonly  it  implicates  them  in  the  desti-uctiv 
process,  either  leaving  the  mucous  membrane  of  the  tympanic  cavi 
entire  at  the  site  of  the  ulceration,  or  perforating  it  also.  The  pariB 
affected  is  usually  the  anterior  inferior  part,  or  clear  spot.  If  seen  whilel 
the  ulceration  is  in  progress,  a  discharge  from  the  meatus,  accompaniedd 
with  more  or  less  decided  symptoms  of  the  inflammatory  process,  marl 
the  progress  of  this  affection.  Cleanliness,  the  occasional  use  of  a  solu-' 
tion  of  nitrate  of  silver  or  of  its  powder  applied  to  the  ulcerated  surface,: 
and  the  use  of  iron,  quinine,  or  mercurials,  internally,  according  to 
cumstances,  with  the  employment  of  counter-irritation  beliiud  the  ear, 
constitute  the  essentials  of  treatment. 

Perforation  of  the  memhrana  tympani  may  arise  from  ulceration  o\ 
the  membrane  from  without,  or  from  pointing  of  an  abscess  withm; 
following  injuries  directly  inflicted,  or  constituting  a  portion  of  a  more 
serious  lesion  of  the  base  of  the  skull. 

When  the  opening  is  a  slit  or  rent  produced  by  injury  without  losf 
of  texture,  it  usually  heals  spontaneously,  and  tlie  part  is  restored  to,  oi 
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noavly  to,  its  normal  condition.  In  cases  of  limited  ulceration,  cicatriza- 
tion usiially  takes  place  spontaneously  with  occlusion  of  the  opening  ; 
but  when  the  extent  of  texture  destroyed  is  considerable,  the  margins  of 
the  ulcer  cicatrize,  leaving  a  more  or  less  regularly-rounded  aperture. 
When  the  antero-inferior  portion  of  the  membrane  is  alone  affected,  the 
handle  of  the  malleus  is  uniniplicated  ;  but  when  the  membrane  has  been 
more  extensively  destroyed,  the  manubrium  stands  out  by  itself  with  a 
fibrous  shred  on  either  side,  extending  from  its  apex  to  its  base,  marldng 
the  level  which  the  membrane  once  occupied. 

When  due  to  injury  recently  inflicted,  the  rent,  occupied  by  a  clot 
of  blood,  may  be  easily  recognised,  after  cleansing  the  canal  and  intro- 
ducing tlie  speculum.  When  ulceration  is  the  cause,  it  commences  from 
without  in  most  cases ;  the  membrane  is  then  usually  collapsed  and 
drawn  in  towards  the  promontory  of  the  tympanum,  and  the  edges  of 
the  opening  have  more  or  less  of  an  irregular  outline. 

When,  again,  the  perforation  has  been  produced  by  a  bulging  of  the 
membrane  with  matter  contained  in  the  tympanum,  there  is  none  of  that 
drawing  inwards,  and  the  membrane  usually  retains  nearly  its  normal 
position. 

The  fact  that  perforation  has  occurred  may  usually  be  suspected  from 
the  character  of  the  discharge ;  consisting,  not  of  flakes  of  altered  cuticle 
— as  we  saw  constituted  the  greater  part  of  the  more  solid  particles  in  a 
case  of  purely  external  inflammatory  affection  of  the  ear — ^but  of  a  foetid, 
ropy,  or  muco-purulent  fluid,  quite  characteristic  when  floated  in  water. 
The  existence  of  perforation  is  further  Imown  to  the  patient,  by  the  fact 
that  he  can  blow  air  through  it  with  a  hissing  sound  during  forced  in- 
flation of  the  tympanum  ;  and  on  examining  the  ear  with  the  speculum, 
the  opening  may  be  so  large  as  to  be  at  once  apparent,  when  cerumen, 
or  accreted  cuticle,  has  been  washed  away  from  the  meatus  ;  or  the  aper- 
ture may  be  so  smaU  as  not  to  be  discernible  till  the  patient  inflates  the 
tympanum,  when  bubbles  of  air  and  mucus  escape  from  the  orifice. 
Sometimes  one  of  these  bubbles,  caught  in  the  opening,  receives  a  pulsa- 
tile impression  from  the  impulse  communicated  to  it  by  the  vessels  of  the 
part.  In  some  cases  the  entire  destruction  of  the  membrane,  with  the 
exception  of  a  narrow  ring,  leads  to  the  absence  of  it  being  overlooked ; 
the  iTiddy  internal  wall  of  the  tympanum  being  mistaken  for  a  congested, 
velvety,  or  granulating  condition  of  the  membrana  tympani  itself.  When 
no  other  disease  of  the  middle  ear  co-exists,  the  mere  existence  of  per- 
foration of  the  membrana  tympani  is  insufficient  to  produce  deafness. 
When,  however,  the  aperture  is  large,  the  risk  of  cold  attacking  the 
ow  exposed  surface  of  the  mucous  membrane  of  the  tympanum,  should 
borne  in  mind  as  a  reason  for  arresting  the  progress  of  ulceration 
hen  it  is  advancing  ;  trusting  that  cicatrization  may  occur.  Failing 
t,  measures  should  be  employed  to  supply  the  want  of  natural  pro- 
on  which  the  membrana  tympani  naturally  afforded  to  the  parts 
'thin. 

The  treatment  therefore  consists  essentially  of  two  parts — of  the 
cer  itself — and  of  the  deficiency  produced  by  the  destruction  of  the 
embrano. 

The  treatment  of  the  ulcer,  we  have  already  seen,  consists  in  the 
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use  of  local  aiDplications — such  as  nitrate  of  silver,  and  moist  cotton 
wadding — the  former  applied  every  three  or  four  days,  the  latter  daily ; 
while,  intoi-nally,  tonics  should  at  the  same  time  he  employed. 

The  treatment  of  the  deficiency  resulting  from  the  perforation,  should 
consist  in  employing  measures  to  check  the  chronic  irritation  of  the 
mucous  memhrane  of  the  tympanic  cavity,  by  means  of  nitrate  of  silver 
solution  applied  with  a  small  hair  pencil,  and  blisters  externally  ;  with 
local  use  either  of  cotton  wadding  according  to  Mr.  Yearsley's  method, 
or  of  the  artificial  membrana  tympani  according  to  Mr,  Toynbee's  plan. 

Mr.  Yearsley  recommends  the  daily  introducing  of  a  small  and  thin 
portion  of  cotton  wadding  soaked  with  water,  either  by  means  of  a  pair 
of  forceps,  or  by  his  probe  contrived  for  this  very  purpose.  The  cotton 
is  introduced  through  the  speculum,  and  carried  down  till  its  surface 
touches  the  membrane,  and  then  it  is  smoothly  applied  over  the  aperture 
by  means  of  the  probe.  When  it  is  desirable  to  permit  the  patient 
himself  to  introduce  and  remove  this  wadding,  a  thread  should  be  tied 
to  the  fragment,  by  which  extraction  is  effected.  By  the  surgeon,  forceps 
may  be  advantageously  substituted  for  other  methods,  both  in  the 
introduction  and  removal. 

Mr.  Toynbee's  artificial  membrana  tympani  consists  of  a  rounded 
portion  of  very  thin  caoutchouc,  secured  in  the  middle  with  a  piece  of 
silver  wire.    When  it  is  to  be  employed,  its  margin  should  be  smoothly 
cut  to  correspond  to  the  size  of  the  canal,  as  gauged  by  the  eye.  The 
membrane,  moistened  in  hot  water,  is  now  passed  through  the  speculum, 
till  it  comes  in  contact  with  the  surface  of  the  remains  of  the  natural 
membrana  tympani.     The  surgeon  judges  he  has  reached  this  point, 
by  the  depth  to  which  the  wire  has  been  passed,  by  the  sensations  of 
the  patient,  and  by  the  instantaneous  improvement  in  hearing  thus  pro- 
duced.    The  little  instrument  should  be  withdrawn  daily,  and  the  ear 
cleansed ;  then  it  is  to  be  reintroduced,  either  by  the  surgeon,  or  by  the 
patient  when  he  has  acquired  a  sufficient  acquaintance  with  its  mani- 
pulation.   The  effect  in  restoring  hearing  power  is  sometimes  quite 
magical ;  but  in  other  cases,  where  disease  exists  in  the  cavity  of  the 
tympanum  and  in  still  deeper  parts,  although  the  artificial  membrane  may 
be  useful  as  a  protective  agency,  and  may  thus  by  degrees  improve  tlic 
hearing  power,  there  is  little  or  no  appreciable  effect  at  first.   This  beuo- 
ficial  result,  apparently  due  to  its  protective  agency,  gives  a  clue  to 
explanation  of  the  fact,  that  in  some  cases  the  hearing  is  so  mucli 
improved  after  the  continued  use  of  the  artificial  membrane,  that  the. 
patient  comes  to  hear  as  well  without  as  with  it. 

Affections  of  the  Middle  Ear. 

This  portion  of  the  organ  of  hearing,  consisting  of  the  cavity  of  the 
tympanum  and  its  contents,  with  its  two  offshoots,  the  mastoid  cells  an 
the  Eustachian  tube,  is  liable  to  various  modifications  of  structure  whichi 
impair  the  hearing  power  in  various  degrees. 

These  diseases  for  the  most  part  originate  in  the  inllaniniatory  prO:, 
cess,  Avhich  may  either  affect  the  whole  of  the  middle  ear  mid  its  ainiexes, 
or  one  or  other  of  these  alone. 
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Acufc  rnflammatory  Affection  of  the  Ti/mjjanim. 

This  may  bo  produced  by  injury  inflicted  from  without,  as  by  lace- 
i-ation  of  the  membrana  tympani,  in  ill-directed  efforts  to  remove  foreign 
bocUes  or  polypi  from  the  meatus,  or  by  attempts  to  introduce  the  Eusta- 
chian catheter — or  by  the  injection  of  stimulating  lotions,  either  through 
the  catheter  or  into  the  meatus,  when  perforation  of  the  membrana 
tympani  exists.  More  commonly,  however,  the  inflammatory  aflcction 
commences  in  the  pharynx  or  posterior  nares,  constituting  one  form 
or  other  of  acute  cynanche,  and  extends  along  the  Eustachian  tube  to 
the  cavity  of  the  tympanum.  The  most  acute  and  destructive  cases  are 
those  which  come  on  after  or  in  the  progress  of  scarlatina. 

The  symptoms  at  their  commencement  are  those  so  constantly  expe- 
rienced by  every  one  who  has  suflPered  from  a  smart  attack  of  cynanche 
tonsillaris,  or  violent  coryza,  extending  to  the  posterior  nares,  viz.,  a  pain 
commencing  in  the  throat,  and  shooting  upwards  and  outwards  towards 
one  or  other  of  the  ears,  attended  with  some  dulness  of  hearing — im- 
proved temporarily,  with  a  crackling  sound,  on  blowing  the  nose.  As 
the  inflammatory  process  advances,  the  pain  becomes  greatly  increased, 
acutely  lancinating  in  its  character,  difl'used  over  the  whole  side  of  the 
head  and  neck,  and  accompanied  by  a  sense  of  tlirobbing  amounting 
almost  to  the  feeling  as  though  the  head  would  burst ;  the  attempt  to 
swallow  aggravates  the  pain,  so  that  the  patient  cannot  venture  upon  the 
effort ;  and  the  forcible  manoeuvre  to  inflate  the  tympanum  is  both  inef- 
fective and  very  painful.  There  is  usually  pain  on  pressure  over  the 
mastoid  process,  and  above  the  tragus.  On  examining  the  meatus  with 
the  speculum,  the  canal  is  sometimes  found  tumid  from  sympathetic  impli- 
cation. When,  however,  the  symptoms  have  not  run  on  so  rapidly, 
and  the  canal  is  pervious,  the  membrana  tympani  is  seen  to  be  perfectly 
normal,  except  that  its  vessels  are  congested,  and  the  ruddy  glare 
of  its  turgid  thickened  mucous  covering  is  visible  through  its  outer 
layers ;  but  as  the  products  of  the  inflammatory  process  accumtdate  withiu 
the  tympanic  cavity,  even  before  bulging  of  the  membrana  occurs,  this 
becomes  manifestly  thickened,  and  presents  much  the  appearance  of  a 
cornea  softened  by  advancing  keratitis.  In  such  circumstances  the  symp- 
toms usually  indicate  grave  constitutional  disturbance  ;  violent  feverish 
excitement  and  restlessness  occur,  opiates  scarcely  lull  the  pain,  and,  in 
children,  delirium,  convulsions,  and  even  death  from  coma,  may  ensue. 
More  commonly,  however,  the  inflanunatory  process  stops  short  of  sup- 
puration, and  the  membrane  is  more  or  less  completely  restored  to  its 
normal  state.  Or,  suppuration  occurring,  the  abscess  of  the  tympanic 
cavity  is  evacuated  by  the  Eustachian  tube,  or  by  perforation  of  the  mem- 
brana tympani,  and  escape  of  matter  from  the  meatus.  Disorganization 
the  mucous  membrane,  necrosis  of  the  ossicles,  and  even  of  a  portion 
the  osseous  walls  of  the  tympanic  cavity  and  of  the  mastoid  cells,  with 
xtensive  external  abscess,  have  also  been  known  to  result.  The  suspicion 
these  last  cases,  however,  always  is  that  the  aflcction  has  been  of 
nature  of  necrosis  from  the  beginning,  and  not  that  the  mucous  mom- 
rane  of  the  tympanum  has  not  been  its  starting-point.  Wlicn  an 
ar  has  once  suffered  from  such  changes  in  its  parts,  permanent  deafness 
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of  gveatoi-  or  less  intensity  must  bo  anticipnted,  and  a  chronic  fa-tid 
discharge  (internal  otorrhea)  Avill  continue,  so  long  as  any  source  of  ii-ri- 
tation  still  remains  in  action — whether  this  reside  in  the  perverted  nutri- 
tion of  the  mucous  membrane,  or  depend  on  the  presence  of  dead  oi' 
ulcerating  bone  within  the  cavity. 

The  treatment  of  such  cases  should  consist  in  active  leeching,  and 
the  administration  of  antimony  with  calomel  and  opium.  AVlienever  the 
symptoms  present  an  increasing  severity,  and  resist  what  is  sufficient  in 
slighter  cases,  viz.,  the  use  of  warm  gargling,  and  hot  opiate  poulticing  of 
the  jaw  and  throat — these  warm  and  moist  applications  should  be  pro- 
longed, so  long  as  the  acute  stage  of  the  inflammatory  process  con- 
tinues. Should  suppuration  occur,  and  the  bulging  of  the  membrane 
be  recognised,  a  free  incision  should  be  made  anterior  to  the  handle 
of  the  malleus,  with  an  iris  knife  introduced  thi'ough  the  speculum. 
This  will  afford  instant  relief  Wlien  tenderness  —  and  still  more, 
swelling  and  redness — exist  over  the  mastoid  process  and  its  base,  a 
free  incision  should  bo  made  down  to  the  bone  through  the  supeiim- 
posed  tissues. 

As  soon  as  the  inflammatoiy  symptoms  begin  to  subside,  whether 
suppuration  has  taken  place  or  not,  the  progress  of  the  case  is  usually 
hastened  by  the  repetition  of  blisters  behind  the  ear,  or  to  the  nape  of 
the  neck. 

While  matter  continues  to  flow  from  the  aperture  in  the  membrana 
tympani,  the  greatest  attention  should  be  paid  to  cleanliness,  by  daily 
washing  out  the  meatus  with  the  syringe.  Shoidd  the  free  escape  of  the 
purulent  secretion  appear  to  be  prevented  by  the  smallness  of  the  aper- 
ture, this  should  be  enlarged ;  usually,  however,  such  interference  is  not 
required,  ulceration  of  the  membrane  having  established  a  very  free  and 
sufficient  aperture  of  escape.  Wlien  such  free  aperture  exists,  the  injec- 
tion of  warm  water  should  be  employed  carefully,  and  the  use  of  astrin- 
gent solutions  should  be  abstained  frono. 

Constitutional  tonic  treatment,  and  measures  to  establish  the  patency 
of  the  Eustacliian  tube,  should  it  be  found  to  be  obstructed,  must  also  b€ 
attended  to  as  circumstances  seem  to  direct.    The  risk  of  a  relapse  should  ; 
be  borne  in  mind,  and  every  precaution  taken  to  guard  against  it.  j 

Chronic  Inflammatory  Affections  of  the  Tympanum. 
These  are  recognised  by  their  results. 

Thus,  in  children,  mucous  or  muco-purulent  fluid  is  frequently  founc 
filling  the  tympanic  cavity  without  any  perforation  of  the  membran; 
tympani.  The  affection  also  occurs  in  adults,  but  less  fr'equently.  1' 
the  child,  the  bulging  of  the  membrane,  thickening  of  its  textures,  a^n 
more  or  less  of  a  pulpy  macerated  aspect,  attend  upon  such  accimnila 
tion,  without,  however,  the  pre-existence  of  any  acute  inflammatory  syuij'' 
toms.  By  some,  however,  convulsive  affections  occurring  in  inftuio; 
and  childhood  have  been  referred  to  the  existence  of  such  accumula(io) 
in  the  cavity  of  the  tympanum. 

In  the  adult,  opacity  of  the  membrana  tympani,  with  sometime?  n 
increased  concavity,  will  be  found  to  exist.     The  patient  complains  ' 
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some  intorforonco  with  heai-iiig,  usually  worse  in  damp,  and  improving 
in  di-y  Aveathor.  Sometimes  tinnitus  is  present,  sometimes  not.  On 
desiring  him  to  swallow,  or  to  attempt  forcible  inflation  of  the  cavity 
of  the  tympanum,  on  air  enters  the  cavity ;  while  by  using  the  Eusta- 
chian catheter  and  the  otoscope,  a  gurgling  or  bubbling  sound  is  pro- 
duced by  the  passage  of  air  into  the  fluid,  and  its  displacement  from  the 
cavity. 

Such  cases  are  frequently  found  to  be  associated  with  enlarged  ton- 
sils, or  with  a  congested  and  thickened  condition  of  the  mucous  mem- 
brane of  the  fauces.  The  disease  is  thus  apparently  an  extension  of  a 
chronic  affection  of  the  pharyngeal  mucous  membrane  and  its  glandular 
structures. 

The  treatment  should,  therefore,  consist  not  merely  in  employing 
gentle  counter-irritation,  such  as  friction  with  a  liniment  composed  of 
tinctiu-e  of  soap  and  tincture  of  cantharides,  behind  the  ear,  but  in  the 
apphcation  to  the  throat  of  such  agents,  more  particularly  nitrate  of  silver 
or  tincture  of  iodine,  as  are  calculated  to  restore  the  mucous  membrane 
of  the  fauces  to  a  healthy  state.  Should  enlarged  tonsils  exist,  they  should 
always  be  removed  as  an  essential  preliminary.  Constitutionally,  tonics, 
and  alteratives,  such  as  iron,  cod-liver  oil,  iodine,  and  Donovan's  solution, 
shoiild  be  administered  according  to  the  state  of  the  patient's  system. 

Thickening  of  the  mucous  membrane  of  the  tympanum  may  exist 
without  perforation  of  the  membrana  tymj)ani ;  but  dissection  proves 
this  to  be  rare.  As  an  accompaniment  of  such  perforation,  or  as  a  result 
of  the  same  inflammatory  process  which  produced  it,  a  tliickening  of  the 
mucous  membrane,  resembling  the  flabby  granulations  of  a  weak  ulcer, 
may  be  seen  by  means  of  the  speculum ;  and  when  the  perforation  is 
large,  and  the  granulations  prominent,  this  may  by  a  careless  or  inex- 
perienced observer  be  mistaken  for  a  polypus  of  the  external  auditory 
canal.  In  such  circumstances,  should  we  be  sure  that  no  disease  exists  in 
the  bone  forming  the  walls  of  the  tympanum,  nitrate  of  silver  in  sub- 
stance, in  powder,  or  in  solution,  may  be  applied  through  the  aperture  in 
the  membrane.  By  some  a  solution  of  caustic  potash  has  been  recom- 
mended in  the  treatment  of  this  affection,  on  the  ground,  probably,  that 
it  has  been  found  of  use  in  (the  not  in  the  least  analogous  condition) 
granular  conjunctiva.  When  disease  of  the  bone  exists,  the  less  meddling, 
.  beyond  keeping  the  meatus  clean  and  the  perforation  of  the  membrane 
unobstructed,  the  safer  and  better  for  the  patient.  There  seems  no  suf- 
ficient means  of  diagnosis  to  justify  a  resort  to  any  treatment,  in  cases 
presumed  to  be  of  the  nature  of  thickening  of  the  mucous  membrane  of 
the  tympanic  cavity,  when  no  aperture  exists  in  the  membrana  tym- 
pani.  No  doubt  a  congested,  opaque,  thickened,  pinlcy  membrana  tym- 
pani,  an  obstructed  Eustachian  tube,  and  a  nondescript  sound  when  the 
otoscope  and  Eustachian  catheter  are  employed,  as  of  something  entcr- 
tS^  ^^^^  '^^^^^  neither  the  full  free  thud  of  a  healthy  ear,  nor 

the  mucous  rale  of  a  tympanic  cavity  containing  fluid — have  been 
mentioned  as  symptomatic  of  this  state  of  matters.  These  symptoms 
appear  to  us  hardly  definite  enough;  implying  as  they  do  "absolute 
certamty  on  tlio  part  of  the  observer,  before  he  comes  to  any  conclusion 
Whatever,  that  his  Eustachian  cathctor  is  really  in  the  canal— of  which 
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foot  ho  can  liavo  no  positive  assurance,  unless,  indeed,  he  is  ahle  to  decide 
tlio  matter  al)sohitcly  by  means  of  rhinoscopy. 

Abscess  of  the  Mastoid  Cells. 

The  inflammatory  process  may  originate  in  the  cancellated  texture  of 
that  part  of  the  temporal  hone  which  constitutes  the  base  of  the  mastoid 
process.  It  may  be  the  result  of  external  injury  ;  more  frequently  it 
occurs  without  any  appreciable  exciting  cause,  in  systems  of  the  strumous 
character ;  and  is  most  especially  liable  to  invade  those,  whose  original 
cachexy  of  system  has  been  further  aggravated  by  the  occurrence  of 
syphilis.  It  is  most  frequently  met  with  in  the  young.  But  very  often 
this  disease  is  but  the  extension  of  an  originally  external  affection; 
namely,  long- continued  inflammatory  change  of  the  external  meatus. 
If  suppuration  be  attained  to,  in  connection  with  periostitis  or  ostitis  of 
the  canal — as  is  extremely  probable  —  caries  may  hardly  fail  to  be  esta- 
blished ;  and  will  usually  be  complicated  with  the  separation  of  portions 
of  the  osseous  texture  in  the  form  of  sequestra  From  the  near  connec- 
tion of  the  posterior  surface  of  the  cells  with  the  dura  mater  of  the  cere- 
bellar cavity,  it  can  easily  be  understood  how  readily,  in  adA'-anced  cases, 
the  latter  texture  may  be  involved.  The  lateral  sinus,  too,  is  in  close 
contact ;  and,  while  perforation  of  this  vessel  may  give  rise  to  hemorrhage, 
the  implication  of  its  walls  in  the  advancing  inflammatory  process  may 
determine  the  occurrence  of  a  tlirombosis  which,  breaking  down,  sets  up 
pysemic  symptoms  and  metastatic  abscess. 

The  symptoms  are  those  already  described  as  characteristic  of  the  in- 
flammatory process  affecting  the  cavity  of  the  tympanum,  wdth,  however, 
more  tenderness, '  pufiiness,  and  even  sometimes  redness,  over  the  base  of 
the  mastoid  process. 

Supposing  the  affection  to  be  acute,  treatment  in  the  first  instance 
will  be  directed  to  averting  suppuration,  if  possible  ;  an  incision  over  tin' 
mastoid  process  should  be  made  down  to  the  bone,  from  base  to  apex. 
When  no  such  antiphlogistic  incision  has  been  practised,  and  matter  lias 
formed,  an  early  and  sufficient  opening  should  at  once  be  made  so  as  1^ 
limit  the  mischief.     In  any  case  there  is  great  danger  by  extension. 
The  internal  ear  having  been  involved,  hopeless  deafness  wiU  ensue  : 
paralysis  of  that  side  of  the  face  is  not  unlikely,  from  implication  of  tlic 
portio  dura ;  nay,  it  is  possible  that  the  contents  of  the  cranium  nin\' 
bo  attacked,  as  already  stated,  directly  and  imminently  perilling  exist- 
ence.   Trephining  of  the  mastoid  cells  over  the  base  of  the  mastoid  . 
process  has  therefore  been  recommended  to  give  exit  to  the  matter  pent 
up  within ;  and  the  proceeding  does  not  seem  at  all  imreasonable. 
theoretically  considered.    The  cases  requiring  it  must,  however,  be  oi 
very  rare  occurrence,  as  the  matter  formed  there  would  probably  sei.'l< 
its  way,  ere  any  injury  could  be  produced  from  pressure,  into  the  tyni- 
i:)anic  cavity,  and  then  either  escape  by  the  Eustachian  tube,  or  present 
itself  invitingly  through  the  bulging  membrana  tympani  to  the  knife  * ' 
the  surgeon.     Independently  of  internal  complications,  life  may  ^" 
hazarded,  when  the  suppuration  is  copious,  by  the  hectic  of  a  contnuicc 
and  wasting  discharge. 
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In  clivouic  cases,  hnt  little  good  need  bo  expected  from  local  treat- 
ment ixlone ;  constitntional  moans  must  bo  at  the  same  time,  and  sedu- 
lously, eraployecL  When  cniisloying  counter-irritation,  the  blister  should 
not  bo  placed  over  the  part  allected — otherwise  the  disease  might  be  in- 
creased ;  but  at  a  distance,  as  on  the  nucha,  or  between  the  shoulders. 

Fibrous  Bands  extending  bettoeen  the  Walls  of  the  Tympanum  and  its 
Ossicles,  Rigidity  of  the  Mucous  Membrane  of  the  Tympanum,  Anchylosis 
of  the  Stapes  to  the  Fenestra  Ooalis,  Earthy,  Osseous,  and  Scrofidous  For- 
mation, and  Masses  of  Gholesterine,  are  pathological  conditions  which  have 
been  met  with  in  dissections  of  the  middle  ear,  with  different  frequencies  ; 
the  first  mentioned  being  most  common,  the  latter  less  so.  The  diagnosis 
of  their  existence  is  to  be  effected  only  upon  a  j)rinciple  of  exclusion,  with 
probably  the  exercise  of  some  amount  of  imaginative  ingenuity  on  the 
part  of  the  surgeon.  Practically  the  treatment  of  such  conditions  must  be 
a  matter  of  hap-hazard — unless,  indeed,  other  indications  of  morbid  change 
— ^in  the  membrana  tympani,  for  example — and  the  recent  occurrence  of 
the  symptoms,  should  induce  the  practitioner  to  resort  to  mild  counter- 
irritation  ;  or  unless  the  presence  of  some  gouty,  rheumatic,  or  scrofulous 
affection  elsewhere,  requiring  treatment,  be  attended  by  a  manifest  ame- 
lioration in  the  condition  of  the  patient  as  to  both  gout  and  deafness. 
Othe^^vise,  a  hearing  tube  is  the  only  resource  likely  to  prove  of  real 
service  in  overcoming  the  latter,  wliich,  with  tinnitus,  constitutes  the 
only  prominent  symptom. 

Obstruction  of  the  Eustachian  Tube. 

Clearness  of  the  tube  is  ascertained  by  directing  the  patient  to  shut 
his  mouth  and  nostrils,  and  then  to  expire  forcibly,  as  if  blowing  his 
nose.  He  will  be  sensible  of  a  click  in  the  ear,  produced  by  the  shock 
of  air  acting  on  the  membrana  tympani — supposing  this  to  be  entire ; 
and  the  sound  will  be  very  plainly  heard  by  the  surgeon,  through  a 
stethoscope  placed  on  the  mastoid  process.  If  the  tube  be  open,  but 
clogged  with  mucus,  the  noise  is  of  a  gurgling  or  crackling  land. 

When  obstruction  exists,  it  may  be  due  to  change  in  the  osseous 
portion  of  the  canal ;  but  far  more  commonly  it  depends  on  tliickening 
of  the  mucous  membrane,  from  simple  congestion  or  oedema,  or  follicular 
change  in  the  orifice  of  the  tube.  Sometimes  it  is  produced  by  con- 
.traction  of  the  textures  composing  its  pharyngeal  extremity,  which  have 
been  impHcated  in  an  ulcerated  condition  due  to  syphilis  or  some  other 
cause.  A  cancerous  change  in  the  textures  of  the  part,  or  the  advance 
of  a  polypus,  whether  simple,  fibrous,  or  cancerous,  from  the  posterior 
nares,  may  produce  the  same  symptoms  by  occlusion  of  the  extremity  of 
the  tube. 

To  the  pressure  of  enlarged  tonsils  a  like  effect  has  been  assigned, 
ana  no  doubt  the  two  conditions  of  enlarged  tonsil  and  obstructed 
^ustachian  canal  frequently  co-exist.  The  true  explanation,  however,  of 
Jbe  concurrence  of  these  two  conditions  is  tliat  they  are  both  due  to  a 
^Ke  condition  of  disease,  affecting  the  mucous  membrane  and  its  follicles, 
M  po83i])ly  kept  up  and  perpetuated  by  the  presence  and  proximity  of 
tne  enlargement  of  the  tonsils. 
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Where  sucli  enlargements  of  tlie  tonsils  exist,  tlieir  removal  should 
constitute  the  first  step  in  our  treatment ;  as  thereby  applications  to  the 
relaxed  or  thiclconecl  condition  of  the  mucous  membrane  of  the  pharynx, 
and  posterior  nares,  will  be  more  satisfactorily  effected  than  they  could 
be  while  the  enlarged  tonsiLs  occupied  the  fauces. 

The  relaxed  membrane  shoidd  be  treated  by  local  medication  with  a 
solution  of  nitrate  of  silver,  appUed  by  means  of  a  bit  of  sponge  fixed  on 
a  curved  stem  of  whalebone,  or  by  a  large  hair  pencil,  or  injected  through 
the  nostril  by  means  of  a  short  catheter  attached  to  a  vulcanite  syringe. 
Suitable  constitutional  treatment  should  be  at  the  same  time  adopted. 
The  occasional  forced  inflation  of  the  cavity  of  the  tympanum  will  afford, 
in  most  of  these  cases,  a  temporary,  complete,  or  partial  relief,  sufliciently 
indicating  the  limited  nature  of  the  maintaioing  cause. 

When  no  such  mere  faucial  cause  of  obstruction  is  found  to  account 
for  the  symptoms,  when  no  polypus,  tumour,  or  cicatrix  is  to  be  felt  with 
the  finger  carried  up  behind  the  soft  palate,  and  rhinoscopy  reveals  no- 
thing to  the  inquirer,  the  Eustachian  catheter  may  be  employed  with 
the  view  of  determining  the  presence  and  nature  of  the  cause  of  obstruc- 
tion. 

Tlie  Eustachian  Catheter  has  been  used  either  as  a  means  of  diag- 
nosis or  of  treatment.    This  instrument  is  of  various  si^es,  varying  from 
a  No.  3  of  the  ordinary  catheter  scale,  up  to  a  l^o.  8  or  9.    It  should 
be  six  inches  in  length,  with  a  short  curvature  at  its  distal  extre- 
mity ;  and  the  orifice  should  be  terminal,  not  lateral    The  patient,  in 
whom  it  is  to  be  passed,  should  occupy  the  sitting  posture.    The  instru- 
ment having  been  oiled,  the  surgeon  passes  the  beak  of  the  catheter  along 
the  floor  of  the  nostril,  till  it  reaches  the  level  of  the  soft  palate ;  he 
then  rotates  the  point  gently  outwards  and  upwards,  when  it  will  be  felt 
to  sink  into  the  trumpet-shaped  opening,  and  to  be  immovable  when  a 
backward  or  forward  motion  is  attempted.    Some  surgeons  in  passing  it 
carry  the  instrument  on  till  it  touches  the  back  wall  of  the  pharynx, 
then  rotate  its  point  outwards  and  upwards,  and  as  it  is  withdrawn  it 
13asses  into  the  canal.    To  ensure  the  position  of  the  catheter  ui  the 
Eustachian  tube,  the  negative  symptoms  of  absence  of  para  or  uneasiness, 
or  the  non-interference  with  speech  and  deglutition,  may  suffice ;  but  the 
finger  passed  upwards  behind  the  soft  palate,  or  the  use  of  the  rhino- 
scope,  will  serve  still  further  to  make  the  certainty  absolute.    To  intr  ^- 
duce  air  through  the  catheter  into  the  tympanum,  an  air-press  uas 
formerly  employed ;  but  at  the  present  day,  the  mouth  and  lungs  of  the 
sm'geon  are  used  more  safely  for  this  purpose,  either  immediately  applied 
to  the  end  of  the  catheter,  or  mediately  by  means  of  an  elastic  tube  fitted 
to  the  catheter,  and  with  a  mouthpiece.    The  otoscope — a  similar  elastie 
tube,  fitted  with  two  terminal  nozzles  for  introduction  into  the  correspoiul- 
ing  ears  of  patient  and  surgeon — having  been  applied,  the  surgeon  hlo\\  ? 
into  the  Eustachian  tube  through  the  catheter.    Should  all  be  normal, 
the  air  enters  the  tympanum,  and  distends  the  membrane  with  a  "  //<w<^- 
When  obstruction  is  complete  no  air  enters,  and  no  sound  is  produced. 
When  the  canal  is  partially  obstructed,  and  the  middle  ear  is  occupied 
with  fluid,  the  gurgling  or  bubbling  is  quite  pathognomonic ;  and  othei 
rales,  already  mentioned  in  the  preceding  pages,  occur  to  indicate  tli< 
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presence  of  thickening  or  binding  down  of  the  textures  contained  in  the 
tympanic  cavity. 

The  Eustachian  catheter  has  also  been  employed  for  the  less  legiti- 
mate object  of  attempting  to  inject  medicated  vapour  or  fluid  into  the 
tympanic  cavity. 

Puncturing  the  Tympanic  Cavity. 

This  is  effected  through  the  membrana  tympani  in  cases  of  abscess  of 
the  middle  ear.  It  may  also  be  resorted  to  in  cases  of  deafness,  when 
no  other  cause  than  obstruction  of  the  Eustachian  tube  can  be  discovered 
to  account  for  the  symptoms.  By  some  it  has  also  been  resorted  to  where 
the  membrane  of  the  tympanum  has  become  very  much  thickened  and 
rigid,  and  where  by  the  admission  of  the  vibrations  directly  to  the  cavity 
of  the  middle  ear,  one  cause  of  interruption  to  sound,  it  may  be  hoped, 
will  be  removed. 

To  effect  this  little  operation,  several  ingenious  instruments  have  been 
contrived,  the  aim  in  the  construction  of  which  has  been  to  remove  a 
circidar  portion  of  the  membrane,  so  as,  as  much  as  possible,  to  inter- 
fere with  contraction  and  heabng  of  the  wound.  Of  these  the  most 
ingenious  is  that  of  Fabricci.  "  It  consists  of  a  canula,  into  which  slides 
a  spiral  wu'e,  somewhat  resembling  that  of  a  cork-screw.  It  is  to  be 
used  in  the  following  manner  : — Pass  the  canula  with  the  spiral  wire 
down  upon  the  inferior  part  of  the  membrana  tympani  (so  as  not  to  inter- 
fere with  the  manubrium  of  the  malleus),  retain  it  there  with  the  left 
hand,  being  careful  not  to  press  too  firmly  on  the  membrane  ;  then,  with 
the  right  hand,  take  hold  of  the  small  handle  which  revolves  the  spiral 
wire,  and  turn  it  from  right  to  left,  being  what  is  usually  called  turning 
the  im'ong  way.  The  instant  at  which  the  membrane  is  perforated  is 
sensibly  felt  by  the  operator.  The  wire  is  now  no  longer  to  be  turned  ; 
hut  by  its  handle  the  instrument  is  to  be  retained  in  its  situation  ;  then 
gently  revolve  the  canula,  which  has  a  cutting  edge,  from  left  to  right, 
when  a  circular  portion  of  the  membrana  tympani,  con-esponding  to  the 
diameter  of  the  canula,  will  be  cut  out,  and  at  the  same  time  drawn  into 
the  canula  and  held  fast  by  the  spiral  wire."  Or,  instead  of  this  instru- 
ment, a  trocar,  volute  and  sharp  in  the  sides,  may  be  employed  ;  turning 
it  quickly  in  the  membrane,  so  as  to  excise  the  punctured  portion.  These 
instruments  are,  however,  unnecessary  in  practice.  An  angular  incision, 
forming  a  triangular  flap,  should  be  cut  with  an  iris  knife  inserted 
through  the  speculum,  and  union  prevented  by  the  occasional  introduction 
of  a  probe  coated  with  nitrate  of  silver. 


Otorrhoia. 


We  have  already  seen  how  by  this  term  is  understood  a  puriform  or 
purulent  discharge  from  the  external  meatus ;  usually  preceded  by  the 
ordinary  signs  of  an  attack  of  an  acute  or  subacute  inflammatory  nature. 
Children  are  most  liable  to  this  affection ;  and  especially  those  of  stru- 
mous habit.  Often  it  is  one  of  the  sequels  of  scarlatina.  It  must  never 
be  forgotten  that  the  term  Otorj-hooa,  in  truth,  compi-ehends  many  morbid 
states ;  inflammatory  afl'ection  of  the  external  ear,  of  the  cavity  of  the 
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tympanum,  or  of  tlio  mastoid  colls.  It  is  tliercforo  essential  to  examine 
tlio  nioatiis  by  Jiioans  of  the  speculum,  discliargc  having  been  previously 
removed  by  gentle  injection.  For  if  the  membrana  tympani  be  found 
entire,  and  tolerably  pound,  the  affection  is  so  declared  to  be  compara- 
tively simple — unless,  indeed,  necrosis  or  caries  of  the  osseous  meatus 
be  its  cause ;  whereas,  if  that  membrane  be  found  imperfect,  denoting 
an  internal  origin  of  tlie  suppuration,  prognosis  is  rendered  more  guarded 
and  unfavourable. 

It  is  equally  important,  however,  to  observe,  that  the  inllammatory 
process,  begun  even  in  the  external  meatus,  may  at  any  time  extend  to 
the  other  parts,  and  thence  to  the  contents  of  the  cranium  ;  as,  for  in- 
stance, from  the  meatus  and  mastoid  cells  to  the  cerebellum  or  lateral 
sinus ;  in  the  former  situation  resulting  in  the  formation  of  a  chronic 
abscess  in  tbe  medullary  substance,  in  the  latter  by  tbe  supervention  of 
thrombosis,  and  softening  of  the  clot,  inducing  pyajmic  symptoms.  When 
the  tympanic  cavity  is  affected,  the  extended  inflammatory  process  usually 
implicates,  either  singly  or  conjointly,  the  dura  mater  and  middle  lobe  of 
the  cerebrum.  When  the  labyrinth  is  diseased — and  this  is  usually  conse- 
quent upon  discharge  of  the  ossicles  after  suppuration  of  the  middle  ears — 
the  suppuration  is  often  found  to  follow  the  course  of  the  auditory  nerve 
along  its  canal  towards  the  medulla  oblongata,  Mr.  Toynbee's  remarks 
are  worthy  of  remembrance  on  this  point.  "  No  person,"  says  he,  "  suf- 
fering from  chronic  catarrhal  inflammation  of  the  dermoid  layer  of  the 
meatus,  the  membrana  tympani,  or  of  the  mucous  membrane  of  the 
tympanum,  can  be  assured  that  disease  is  not  being  prolonged  to  the 
temporal  bone,  the  brain,  and  its  membranes  ;  and  that  any  ordinary 
exciting  cause,  as  an  attack  of  fever  or  influenza,  a  blow  on  the  head, 
etc.,  may  not  induce  the  appearance  of  acute  sjonptoms,  which,  as  a 
general  rule,  are  speedily  fatal." 

Treatment  is  mainly  palliative  and  expectant,  as  regards  the  pait ; 
restorative  as  regards  tlie  system.  The  constitutional  cachexy  is  to  be 
combated  by  the  usual  means.  The  ear  is  kept  clean  by  frequent  and 
careful  use  of  tepid  water,  without  and  within  the  meatus.  The  state 
of  the  mouth  is  looked  to  ;  and,  if  need  be,  any  offending  teeth  or  stumps 
removed.  Ee-accessions  of  inflammatory  disease  are  averted  or  subdued, 
by  occasional  leeching  and  fomentation,  as  circumstances  may  require 
The  chronic  affection,  wliich  is  maintaining  the  structural  and  functional 
disorder  of  the  mucous  membrane,  is  sought  to  be  overcome  by  careful 
counter-irritation — such  as  blistering  behind  the  ear  and  nape  of  the 
neck ;  this,  however,  being  proceeded  with  cautiously,  lest  enlargement  i 
of  the  cervical  glands,  wliich  frequently  is  an  accompaniment  of  otorrhoea,  . 
shoidd  be  either  induced  or  aggravated.  Wlien  nearly  all  the  symptoms 
of  inflammatory  disease  in  the  part  have  subsided,  and  when  the  general 
system  has  decidedly  improved,  weak  astringents,  injections,  or  direct 
applications,  may  be  employed,  to  favour  recovery  of  the  membrane,  and 
consequent  cessation  of  the  discharge.  This  part  of  the  treatment, 
however,  must  always  bo  conducted  with  the  greatest  possible  care; 
lest,  by  the  irritation  thereby  produced,  there  should  occur  both  sudden 
arrest  of  the  discharge,  and  aggi-avation  of  the  inflanmiatory  process, 
in  a  deeper  site.    Such  risk  is  in  all  cases  to  be  apprehended,  when 
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wo  observe  a  sudden  arrest  of  disci largo  to  occur  from  any  cause ;  but 
especially  in  those  cases  in  which  implication  of  the  middle  ear  is  indi- 
cated, by  imperfection  of  tlio  membrana  tympani,  and  perhaps  previous 
thscharge  of  the  ossicula  auditus. 

Otorrhcea  in  the  adidt  may  be  connected  with  the  lodgment  of 
foreign  matter  in  the  meatus,  long  overlooked.  A  grass-seed,  or  such 
like  substance,  may  be  extruded  after  many  years  ;  otorrhcea — occasional 
or  constant  —  having  been  maintained  during  the  whole  period  of  its 
residence. 

Otorrhcea  is  occasionally  connected  with  a  general  carious  condition 
of  the  pars  petrosa  of  the  temporal  bone ;  which  has  softened,  and 
become  hollowed  out  into  a  cavity,  containing  only  granulation  texture, 
Tlie  symptoms,  sooner  or  later,  are  cerebral  and  obscure.  The  issue  is 
hopeless.  And  it  is  very  plain  that  the  fatal  event  would  certainly  be 
much  accelerated  by  our  attempts  to  arrest  the  aural  discharge.  Cases, 
however,  have  occurred,  in  which  inflammatory  affection  of  the  petrous 
portion  of  the  temporal  bone  has  terminated  in  death  of  the  part  affected, 
attended  with  suppuration  and  copious  and  prolonged  otorrhcea,  but  in 
which  the  patient  has  made  a  good  recovery  without  any  head  symp- 
toms having  appeared,  and  in  which  that  part  of  the  bone,  including 
the  whole  or  a  portion  of  the  labyrinth,  has  been  discharged  from  the 
external  meatus. 

Cancerous  disease  of  the  temporal  bone  often  commences  with  violent 
paia  resembling  that  of  acute  inflammatory  affection  of  the  middle  ear, 
or  of  otalgia,  and  after  a  time  is  attended  by  a  sanious  discharge  from 
the  meatus.  On  examining  with  the  speculum,  a  polypoid-like  mass  is 
seen,  wliich  bleeds  on  the  slightest  touch.  These  tumours  may  prove 
fatal  by  extension  of  the  growth  towards  the  brain ;  or,  enlarging  towards 
either  the  fauces  or  the  surface,  they  either  exhaust  the  patient  by  pain, 
or  prove  fatal  by  the  bleeding  which  supervenes  after  the  open  condi- 
tion is  attained.  In  such  cases,  treatment  either  of  the  discharge  or 
of  the  polypoid-Hke  development  is  worse  than  useless.  Attention  to 
qjeanliuess  will,  however,  add  much  to  the  patient's  comfort. 


Affections  of  the  Internal  Ear  and  Organ  of  Hearing. 

"We  have  already  alluded  to  the  different  inflammatory  affections 
which  may  implicate  these  parts.  Wlien,  from  suppurative  destruction  of 
the  middle  ear,  the  ossicula  are  discharged  through  an  opening  in  the  mem- 
brana tympani,  and  the  stapes  is  included  in  the  sequestrum,  the  aperture 
of  commimication  with  the  labryinth  must  of  course  be  involved,  with 
more  or  loss  complete  annihilation  of  the  function  of  the  parts  within. 
Or,  again,  in  those  rare  cases  where  recovery  has  followed  necrosis  of  the 
portion  of  bone  including  either  the  whole  or  a  part  of  the  labyrinth, 
deafness  cannot  fail  to  exist ;  or,  where  a  like  destruction  of  the  all- 
essential  part  of  the  organ  of  hearing  has  occurred  from  caries,  it  is  easy 
to  understand  that  complete  deafness  must  follow. 

Various  morbid  conditions  of  the  parts  composing  the  internal  ear 
nave  been  demonstrated  j  as,  for  instance,  extravasation  of  blood  occupying 
the  labyrinth,  the  presence  of  large  quantities  of  otoconia  or  of  pigment, 
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anchylosis  of  the  stapes  to  the  fenestra  ovalis,  ossification  of  the  fenestra 
rotunda,  the  existence  of  exostoses  or  tumours  pressing  upon  the  fenestne, 
or  upon  the  auditory  nerve,  and  lastly,  ntropliy  of  tlic  nerve,  or  of  its  dis- 
tribution. Our  knowledge  of  these  conditions  is  chiefly  due  to  the  pains- 
taking devotion  of  Mr.  Toyiibee  to  the  subject ;  but  our  acquaintance 
with  them  has  not  added  much  to  our  diagnosis  of  their  existence,  and 
still  less  to  the  range  of  treatment.  They  are  of  importance,  however,  as 
demonstratmg  the  absurdity  of  a  long-continued  treatment  of  cases  Avhere 
symptoms  are  wanting  to  indicate  the  existence  of  the  diflFerent  forms  of 
disease  already  described ;  which,  till  recently,  were  confounded  with 
each  other,  and  with  the  very  vague  disease,  nervous  deafness,  wliich, 
indeed,  was  intended  to  include  all  cases  of  an  obscure  and  intractable 
kind.  Practically,  perhaps,  such  is  still  the  case.  Nervous  deafness  is 
presumed  to  be  due  to  some  diseased  condition  of  the  auditory  nerve  or 
of  its  organ  of  distribution ;  but  the  cases  in  which  the  ner^'-ous  apparatus 
is  really  at  fault  should  still  further  be  limited  to  those  examples,  where 
not  only  no  appreciable  organic  change  in  the  organ  of  hearing  can  be 
observed  during  Ufe,  but  also  where  the  deafness  is  so  absolute  that 
sound  is  not  even  recognised  by  communication  through  the  bones  of 
the  head.  The  treatment  of  such  cases  mainly  consists  in  attention  to 
the  state  of  the  general  health,  an  entire  absence  of  anything  like  severe 
measures,  with  the  employment  of  gentle  counter-irritation,  and  the  use 
of  remedies  suited  to  control  the  syphilitic,  gouty,  or  strumous  diathesis, 
if  present. 

Organic  Change  in  the  Brain  is  not  an  unfrequent  cause  of  deafness  ; 
and  seldom  admits  of  successful  treatment.  Hopes  of  amendment  will 
mainly  rest  on  counter  -  irritation,  and  on  mercurialism  moderately 
employed. 

Functional  Disorder  of  the  Nerve  is  fortunately  a  more  frequent,  as 
well  as  more  hopeful  cause ;  variously  induced — as  by  blows,  falls,  loud 
noises,  disorder  of  the  general  health,  etc.  Besides  obviating  the  induc- 
ing cause,  employing  counter-irritation,  and  perhaps  venturing  on  mer^ 
cuiialism,  benefit  may  be  obtained  from  the  endermic  use  of  strychnine 
— as  in  the  analogous  case  of  functional  amaurosis.  Or  some  advise  a 
few  di'ops  of  an  alcoholic  solution  of  strychnine  to  be  dropped  into  the 
ear,  or  to  be  injected  through  the  Eustachian  catheter,  from  time  to  time- 
This  has  also  been  of  late  years  recommended  in  the  treatment  of  dis- 
tressing tinnitus  aurium  by  Kramer,  who  attributes  this  symptom  not  to 
any  morbid  condition  of  the  auditory  nerve,  but  to  irritation  acting  upon 
the  chorda  tympani. 

Determination  of  Blood  to  the  Head,  in  consequence  of  suppression  of 
normal  or  habitual  discharge,  or  however  induced,  is  not  unlikely  to  pro- 
duce a  certain  degree  of  deafness,  along  with  noises  and  other  unpleasant 
sensations  in  the  head.  Treatment  is  by  leeching  or  cupping,  purging, 
and  other  means  ordinarily  found  available  to  overcome  local  plethora. 


Otalgia. 

earache  ;  a  neuralgic  affection,  unconnected, 


This  constitutes  true 
directly,  with  the  inflamnuitoi-y  pi-ocoss.    Vcjy  frequently  it  is  con 
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nectetl  with  irritation  in  tlie  mouth.  The  pain  is  very  distressing, 
and  has  all  the  characters  of  neuralgia.  It  is  amenable  to  the  same 
treatment ;  search  for  a  dental  cause  or  connection  never  being  neglected. 
Among  the  anodynes  suitable  for  application  to  the  part,  aconite  and 
belladonna  deserve  a  prominent  place. 

Hemorrhage  from  the  Ear. 

Blood,  escaping  by  the  ear,  may  proceed  from  various  sources,  and 
i-equires  different  treatment  accordingly.  1.  One  of  the  most  prominent 
symptoms  of  fracture  at  the  base  of  the  cranium  is  bleeding  from  the 
ear;  amenable  to  no  direct  treatment;  and  usually  an  unfavourable 
omen.  This  is  usually  due  to  the  line  of  fracture  estabhshiug  a  coni- 
munication  between  the  sinuses  of  the  dura  mater  and  the  middle  ear,  the 
blood  escaping  externally  by  a  rent  in  the  membrana  tympani.  In  several 
cases  of  this  kind,  where  undoubtedly  no  such  communication  existed 
between  the  sinuses  and  the  tympanic  cavity,  the  vessels  of  the  mem- 
brana tympani,  and  the  torn  arteries  and  veins  of  the  tympanic  cavity,  pro- 
bably furnished  the  blood.  2.  Mere  laceration  of  the  lining  membrane  of 
the  meatus  may  cause  a  copious  discharge  of  blood,  independent  of  any 
injury  done  to  the  cranium,  or  elsewhere.  It,  too,  requires  no  direct  treat- 
ment— not  being  likely  to  prove  excessive.  And  it  is  not  a  sign  of  an 
untoward  character.  It  may  be  the  result  of  a  blow,  fall,  or  du-ect  injury 
done  to  the  part.  3.  Passive  hemorrhage  may  take  place  from  this,  as 
from  mucous  surfaces ;  amenable  to  the  ordinary  treatment,  local  and 
constitutional,  suitable  in  such  cases.  4.  The  internal  carotid  may  have 
been  opened  into  by  ulceration.  The  hemorrhage  is  constant,  copious, 
and  of  the  arterial  character.  Pressure  may  be  tried,  with  styptics,  but 
may  fail.  The  only  sure  remedy  is  ligatui-e  of  the  common  carotid 
artery.  5.  The  lateral  sinus,  opened  by  ulceration,  may  be  the  source 
of  bleeding — dark  and  venous.  In  this  case,  while  ligature  of  the 
carotid  would  prove  wholly  nugatory,  moderate  pressure  is  found  to  be 
quite  effectual. 
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Olandtilar  Enlargement  and  Abscess. 

Affections  of  the  lymphatics  in  the  neck,  as  elsewhere,  may  either  be 
symj)tomatic  of  some  simple  source  of  irritation  affecting  the  parts  of  the 
head  and  neck  from  which  the  vessels  come  which  communicate  with  the 
affected  glands,  or  may  constitute  a  special  disease  of  itself,  usually  con- 
nected with  some  general  or  systematic  disorder.    Thus,  in  scrofulous 
adolescents,  the  glands  of  the  neck  are  very  liable  to  enlargement,  by  a 
chronic  inflammatory  process ;  and  frequently,  notwithstanding  every  effoit 
to  the  contrary,  suj)puration  is  reached — causing  more  or  less  deformity  by 
unseemly  cicatrization.    The  ordinary  enlargement  of  the  cervical  glands, 
so  frequently  met  with  in  scrofulous  patients,  must,  however,  be  care- 
fully distinguished  from  the  syphilitic  glandular  affection,  characterized 
by  implication  of  the  whole  chain  of  lymphatics  on  both  sides  of  the 
neck,  along  the  anterior  margin  of  the  trapezius.  This  condition  is  of  im- 
portance to  the  practitioner,  not  on  its  own  account,  but  because  it  con- 
stitutes so  excellent  a  symptom  of  constitutional  syphilis — nay,  may  be 
said  to  be  almost  absolutely  pathognomonic  of  its  existence  in  any  case 
where  we  find  it  present.    The  glands  affected  are  painless,  about  the 
size  of  small  hazel-nuts,  indurated,  and  never  suppurate.    They  become 
affected  in  this  manner  before  any  eruptions  make  their  appearance  on 
the  surface,  and  continue  sometimes  long  alter  any  other  constitutional 
symptom  remains.    Another  form  of  glandular  enlargement  of  almost 
stony  or  cartilaginous  hardness  sometimes  occurs.    This  is  usually  con- 
fined to  one  side  of  the  neck,  and  involves  the  lymphatic  chain  ;  though  i 
one  gland  may  be,  and  often  is,  larger  than  the  other.    The  hardness  i 
resembles  very  closely  that  of  scirrhus,  but  the  disease  has  no  connection  i 
with  the  cancerous  cachexia.   It  is  rather  associated  with  anasmia — perhaps  > 
accompanied  with  enlargement  of  the  thyroid  ;  and  in  some  instances  it  I 
is  attended  by  ansemic  palpitation  and  exophthalmos.    The  pressure  of  the 
enlarged  glands  iTpon  the  nervous  branches  of  the  cervical  plexus  pro- 
duces pain,  often  extending  to  the  shoulder,  and  down  the  arm  upon 
the  affected  side.    In  the  nascent  stage,  we  endeavour  to  arrest  pro- 
gress by  removal  of  the  cause  of  the  enlargement ;  as  by  the  removal  of 
decayed  teeth ;  by  curing  eruptive  affections  of  the  scalp ;  and  by  con- 
trolling inflammatory  affections  of  the  ear.   When  the  enlargement  is  duo 
to  a  constitutional  cause,  and  the  patient  manifestly  scrofulous,  wo  seek 
to  do  good  by  constitutional  treatment  suited  to  the  strumous  diathesis, 
by  fomentation,  and  subsequently,  when  all  acutencss  is  past,  by  the  apph- 
cation  of  iodine,  or  other  discutients,  or  by  moro  decided  countcr-irnta- 
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tion.  When  matter  has  formed,  an  early  evacuation  is  practised  by 
incision;  the  wound  being  made  as  minute  as  possible,  and  in  the  direc- 
tion of  the  folds  of  the  neck,  so  that  its  cicatrix  may  escape  observation. 
A  common  lancet  is  the  preferable  instrument.  Sometimes  the  use  of 
potass  is  demanded;  the  integuments  having  been  much  undermined, 
and  the  prominent  fongating  gland  requiring  disintegration.  A  blister 
applied  over  the  part,  and  for  some  distance  round,  will  usually,  how- 
ever, serve  the  same  purpose,  and  appear  less  formidable  to  the  patient. 
In  the  after-treatment  of  suppurations  in  the  neck,  cure  is  often  de- 
layed by  over-dressing  the  part — covering  it  with  too  many  envelopes — 
especially  when  the  patient  is  not  confined  to  the  house.  The  object 
of  such  dressing  is  to  conceal  the  state  of  matters  from  public  obser- 
vation, and  to  guard  against  exposure  to  cold;  but  the  result  often  is, 
to  maintain  a  degree  of  congestion  in  the  part,  favourable  to  continued 
suppuration,  and  unsuited  to  contraction  and  consolidation  of  the  abscess. 

The  syphilitic  glandular  enlargement  requires  the  ordinary  treatment 
of  the  syphilitic  infection.  In  the  case  of  the  nondescript  affection  of 
the  glands,  which  may  with  justice  be  called  anemic,  local  treatment 
seems  of  no  avail ;  although  pain  may  be  palliated  with  opiate  applica- 
tions, while  digitalis,  iron,  and  henbane,  or  belladonna,  sometimes  seem 
to  afford  relief  when  administered  internally ;  but  the  disease  usually 
remains  stationary  and  unyielding. 

When  an  acute  abscess  has  formed  at  all  deeply  in  the  neck,  whether 
connected  or  not  with  affections  of  the  lymphatics,  evacuation  by  incision 
cannot  be  too  soon  had  recourse  to,  otherwise  serious  mischief  can 
scarcely  fail  to  ensue.  Dyspnoea  may  be  produced,  either  by  direct 
pressure  on  the  trachea,  or  by  implication  of  the  recurrent  nerve  on  either 
side.  Fascia  is  made  to  slough;  areolar  tissue  is  broken  down;  the 
trachea  and  oesophagus  are  each  liable  to  be  opened  into  by  ulceration ; 
the  mediastinum,  or  pleural  cavity,  may  be  involved;  the  jugular  vein 
may  communicate  with  the  abscess;  or,  still  more  disastrously,  by  com- 
munication with  the  carotid  artery,  the  cyst  of  the  abscess  may  be  con- 
verted into  the  sac  of  a  false  aneurism.  And  then,  when  the  wound  for 
evacuation — too  long  delayed — is  at  length  made,  the  most  serious  con- 
sequences are  inevitable.*  When  the  abscess  points  towards  the  middle 
line,  an  opening  directly  into  its  sac  should  unhesitatingly  be  made.  In 
the  case  of  matter  forming  acutely  in  the  anterior  triangle,  close  to  the 
larynx,  hyoid  bone,  and  distribution  of  the  external  carotid  artery,  or 
about  the  angle  of  the  jaw,  or  in  connection  with  the  upper  part  of  the 
pharynx,  or  in  the  subclavian  triangle,  the  opening  of  the  purulent 
collection  requires  more  careful  consideration  of  the  relation  of  the 
abscess-sac  to  the  vessels  and  nerves  of  the  region.  This  condition 
is  made  still  more  embarrassing  by  the  inflammatory  swelling  and 
thickening  both  around  and  superficially,  producing  a  communicated 
and  diffused  pulsation,  and  giving  a  false  idea  of  depth.  Where  the 
difficulty  becomes  such  as  to  render  a  simple  puncture  of  the  supposed 
abscess,  and  extension  of  the  opening,  a  foolhardy  procedure,  a  careful 
dissection  should  bo  made ;  cutting  down  upon  the  important  parts  in 
relation  with  the  sac,  and  avoiding  them  in  laying  it  open.  It  shouhl 
*  Montlily  Journal,  June  1856,  p.  552. 
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also  be  i-cmonxbored  that  a  clu-onic  glandular  abscess  in  this  i-egioii, 
lying  bonoath  the  deep  fascia  in  contact  Avith  the  carotid  artery,  at  or 
near  its  bifurcation,  naay  bo  mistaken  for  an  aneurism,  and  that  such 
faulty  diagnosis  has  occurred  in  the  hands  of  men  of  the  greatest  talent 
and  practical  sagacity.  The  careful  consideration  of  the  antecedent  liig. 
tory  of  the  case  is  alone  likely  to  save  the  surgeon  from  such  a  grave 
error,  as  a  resort  to  ligature  of  the  carotid  artery  would  be  in  such  cir- 
cumstances. 

Tumours  of  the  Neck. 

Solid  tumours,  when  of  such  a  nature  as  not  to  be  amenable  to  dis- 
cussion, require  early  removal,  otherwise  each  day  will  but  add  to  the 
difficulty  and  danger  of  the  operation;  and  when  at  last  matters  are 
found  to  brook  no  further  delay,  it  is  not  impossible  but  the  hazard  may 
be  found  so  much  increased  as  to  render  any  attempt  at  extirpation  quite 
unwarrantable. 

In  considering  the  propriety  of  undertaking  operative  measures  on 
account  of  any  tumour  of  the  neck,  its  relations  to  surrounding  parte 
should  be  carefully  considered  along  with  its  essential  nature.  The 
great  practical  rule  always  to  be  remembered  is,  that  tumours  imderlying 
the  sterno-mastoid,  and,  still  more,  the  sterno-hyoid  and  thyroid  muscles, 
do  not  admit  of  operative  interference.  Such  tumoui's  are  generally 
malignant  ;  and  although  they  may  externally  seem  unattached,  yet 
when  the  fascia  is  divided,  and  the  superficial  portion  of  the  mass  laid 
bare,  it  may  be  found  to  include  the  carotid  artery,  internal  jugular, 
and  vagus  nerve,  in  its  textures — nay,  it  may  be  abready  attached  to  the 
vertebrfe  or  pharynx.  Such  obstacles  to  the  removal  of  a  tumour,  how- 
ever, have  not  daunted  soine  operators.  No  doubt  the  carotid  artery 
and  jugular  vein  may,  if  divided,  be  secured  by  ligature ;  but  as  hitherto 
the  removal  of  all  such  deep-seated  growths,  even  at  an  early  period,  has 
been  followed  by  fatal  consequences,  there  can  be  no  great  inducement 
to  follow  such  an  example.  Cases,  however,  of  fibrous  tumours,  situated 
beneath  the  deep  fascia  of  the  neck,  and  deeply  fiu'rowed  by  the  tense 
sterno-mastoid,  have  occurred,  where  the  operation  of  excision  has  been 
successfully  undertaken,  the  tumour  proving  to  be  quite  unconnected 
with  any  important  parts. 

In  connection  mth  this  subject,  it  is  well  to  remember,  that  in 
cases  of  tumour  underlying  the  deep  and  strong  cervical  fascia  in  the 
interval  between  the  muscles,  it  may  seem  to  be  less  deeply  seated  than 
it  is  really ;  and  that,  consequently,  much  caution  is  always  expedient  in 
effecting  its  removal,  it  being  probable  that  the  common  sheath  of  the 
large  vessels  will  have  to  be  exposed — perhaps  to  some  extent.  The 
dissection  should  therefore  be  made  through  an  ample  external  incision, 
and  the  textures  divided  towards  or  upon  Ihe  tumoiu's,  while  the  deeper 
attachments  should  not  be  touched  until  the  whole  surface  towards  the 
margin  has  been  fully  exposed  on  every  side. 


Broncliocele,  or  Goitre. 
The  term  denotes  a  tumour  due  to  enlargement  of  the  tliyroid  gla 
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The  swelling  varies  in  size  from  a  mere  fulness  of  the  neck,  constituted  by 
a  slight  exaggeration  of  the  normally  large  thyroid  gland  of  females,  to  a 
biilky,  uniformly  rounded,  pendulous  or  lobulated  tumour  occupying  the 
front  of  the  ncclc  from  chin  to  sternum.  This  morbid  growth  may  be  of 
various  kinds.  1.  Mere  hiqoertrophy  is  most  common  ;  the  enlargement 
being  essentially  chi'onic  and  very  gradual ;  and  ultimately  making  a 
transition  into  the  state  of  simple  tumour.  The  whole  gland  may  be 
equally  involved ;  or  the  isthmus  alone  may  enlarge,  while  the  lobes 
remain  of  a  normal  character ;  more  frequently  one  or  other  lobe  is  the 
seat  of  the  partial  affection  ;  and  sometimes  both  lobes  are  involved,  while 
the  central  portion  remains  free.  And  indeed,  the  same  remarks,  as  to 
the  partial  or  general  character  of  the  swelling,  apply  to  the  other 
varieties  of  the  affection.  On  manipulating  the  simple  vascular-sarco- 
matous  enlargement  of  the  thyroid  which  constitutes  the  common  goitre, 
it  is  felt  to  be  of  a  soft  elastic  consistency,  sometimes  distinctly  pulsating, 
and  capable  to  some  extent  of  being  diminished  on  pressure.  Its  vascular 
element  and  the  feeding  thyroidal  arteries  are  much  enlarged,  and  are 
principally  related  to  the  tumour  laterally  and  posteriorly.  Any  opera- 
tive procedure,  therefore,  which  divides  even  the  branches  of  these  ves- 
sels, is  attended  with  very  active  and  profuse  bleeding.  This  form  of 
tumour  on  section  presents  a  smooth  glossy  surface  of  a  yellowish  colour, 
and  minutely-granular  structure.  2.  The  swelling  may  be  of  a  cystic 
nature ;  the  stroma  being  analagous  to  the  structure  of  simple  tumom' ; 
the  cysts  either  numerous  and  small,  or  few  and  capacious,  delicate,  and 
fiUed  with  a  glairy  fluid — or  large,  and  containing  blood,  sometimes  pure 
and  arterial,  at  other  times  dark,  thick,  and  grumous.  3.  The  simple 
stroma  may  contain  a  greater  or  less  amount  of  calcareous  matter ;  giving 
much  density  to  the  tumour,  which  is  seldom  then  of  large  size.  5,  The 
tumour  may  be  malignant.  Carcinoma  is  rare.  Cephaloma,  which  is 
not  so,  follows  its  ordinary  course,  and  presents  its  usual  characters. 

Bronchocele  is,  in  certain  localities,  an  endemic  disorder.  In  the 
Tyrol,  and  in  the  valley  of  the  Ehone,  it  is  especially  so  ;  and  there 
almost  invariably  associated  with  the  sad  mental  condition  to  which  the 
term  Cretinism  has  been  applied.  In  this  country,  the  disease  is  com- 
paratively rare,  and  happily  such  an  unfortunate  combination  but  seldom 
exists.  In  Derbyshire,  Dumfriesshire,  and  some  other  counties,  both  in 
Scotland  and  England,  however,  it  merits  the  appellation  of  endemic. 
The  majority  of  the  patients  are  female ;  and  the  ordinary  period  of  invasion 
IS  about  the  time  of  puberty.  The  most  prominent  symptom  is  incon- 
venience, with  deformity,  occasioned  by  the  bulky  swelling.  Growth  is 
gradual  and  painless — unless  in  the  mahgnant  variety.  The  indica- 
tions by  touch  vary  according  to  the  nature  of  the  interior.  As  the 
tumour  enlarges,  headache  and  giddiness  often  occur,  in  consequence  of 
venous  return  thence  being  interfered  with  ;  and  respiration  also  is  more 
or  less  seriously  impeded,  by  pressure  on  the  windpipe — especially 
when  the  central  portion  of  the  gland  is  affected.  Partial  enlargement 
afTecting  but  one  lobe — is  apt  to  be  mistaken  for  a  separate  tumour, 
or  to  simulate  carotid  aneurism,  receiving  a  decided  impulse  from  the 
adjacent  vessel ;  and  careful  manipulation  is  necessary  to  arrive  at  a 
correct  diagnosis.    In  addition  to  the  ordinary  diagnostics,  it  is  to  be 
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borne  in  mind  that,  on  deglutition  being  performed,  a  broncliocele  will 
bo  found  to  move  upwards  with  the  larynx,  while  an  aneurism  remains 
unafl'octed. 

The  causes  of  the  disease  are  scarcely  yet  evolved  from  obscurity. 
Where  endemic,  it  seems  certainly  connected  with  habitual  use  of  mi- 
Avholesome  water  as  an  article  of  food,  and  habitual  exposure  to  a  humid 
atmosphere ;  and  this  circumstance  necessarily  possesses  an  important 
bearing  on  the  question  of  cure.  There  are  cases,  again,  exposed  to  no  tel- 
luric influence  of  an  appreciable  kind,  where  we  have  anajmia,  palpitation, 
bronchocele,  and  exophthalmos  combined.  The  source  of  this  composite 
disease,  quite  as  much  as  the  mutual  relation  of  the  symptoms,  has  for 
many  years  been  a  subject  of  inquiry  and  discussion  among  physicians. 
By  some  the  anasmia  is  considered  as  the  startmg-point,  by  others  the 
bronchocele,  while  by  others  a  condition  of  the  spinal  nervous  centres 
acting  upon  the  sympathetic,  and  referred  to  some  derangement  of  the 
uterine  system,  has  been  presumed  to  be  at  the  foundation  of  this  remark- 
able affection. 

Treatment — In  reference  to  treatment,  the  examples  of  tliis  disease 
may  be  conveniently  divided  into  three  classes ;  those  which  are  merely 
deformities,  unseemly,  and  somewhat  troublesome  by  their  bulk ;  those 
which  bring  life  into  peril,  directly  or  indirectly,  by  interference  with  the 
brain  and  the  air  passages ;  and  those  which,  by  reason  of  their  malig- 
nant character,  as  tumours,  sooner  or  later  are  fatal.    These  last — 
fortunately  rare — are  generally  hopeless  throughout  their  entire  course. 
But  for  the  second  class,  the  most  determined  remedial  means  may  be 
with  all  propriety  resorted  to.    For  the  first,  heroics  are  not  Avarrantable. 
And,  fortunately,  the  majority  of  cases,  in  this  country,  demand  only  the 
milder  form  of  treatment.    Iodine  has  long  been  regarded  as  the  most 
powerful  remedy  ;  and  justly.    Internally,  it  is  administered  in  the  form 
of  iodide  of  potassium — or  combined,  as  with  iron.    Externally,  it  is 
applied  in  the  form  of  solution,  painted  frequently  on  the  SAvelling — oi 
ointment  or  liniment  is  rubbed  in — moderate  leeching  having  been  pre- 
mised, in  those  cases  in  which  continuance  of  nutritive  excitement  may 
seem  to  render  such  a  measure  expedient ;  our  object  being  to  arrest 
growth,  as  well  as  to  discuss  bulk  abeady  attained.    At  the  same  time, 
habitual  exposure  to  a  dry  and  otherwise  salubrious  atmosphere,  witli 
habitual  use  of  sound  water — chalybeate  if  possible — are  curative  indi- 
cations by  no  means  to  be  neglected.    And  such  treatment  will  he 
carefully  maintained,  so  as  to  prevent  a  tumour,  originally  of  the  fii-sl 
class,  from  becoming  of  the  second,  and  seriously  perilling  life  by  inter- 
fering wdth  both  breathing  and  circulation. 

The  antemic  form  of  bronchocele,  where  we  find  the  combination 
of  anajmia,  palpitation,  bronchocele,  and  exophthalmos,  may  be  found  to  ^ 
improve  under  the  administration  of  belladonna,  or  henbane,  with  iron 
and  valerian.    In  such  cases,  iodine,  so  far  from  proving  of  ser\dcc,  will 
be  found  positively  injurious. 

Central  tumours,  pressing  on  the  windpipe,  may  be  removed  by  ope- 
ration, when  of  no  great  size  ;  partly  by  excision,  partly  by  deligation. 
By  the  scalpel  the  integuments  and  muscles  are  freely  divided,  and  turned 
aside ;  the  tumour  is  laterally  separated  from  its  connections,  care  hem:: 


I 


BRONCIIOCELE. 


849 


taken  to  secure  each  arterial  orifice  by  ligature,  so  soon  as  divided,  and  eacli 
venous  orifice— as  far  as  possible — by  pressure  of  the  fingers  of  an  assis- 
tant ;  and  having  proceeded  as  far  with  the  knife,  in  the  work  of  detach- 
ment, as  prudence  will  allow,  the  remainder  of  the  connections  are  to  be 
included  tightly  in  ligature.  A  strong  needle  is  passed  beneath  the  base 
of  the  tumour,  the  double  ligatuj-e  is  divided,  and  each  portion  is  tied 
separately,  so  as  to  strangulate  the  mass.  Tumours  of  the  isthmus  have 
been  thus  removed  successfully  ;  and  it  is  probable  that  the  same  prin- 
ciple of  operation  may  sometimes  be  extended  to  other  swellings  not 
limited  to  that  part  of  the  gland. 

Large,  solid  bronchoceles,  involving  the  whole  gland,  and  of  greatest 
bulk  laterally,  are  not  amenable  to  such  radical  cure.  Their  size,  site, 
and  attachments,  preclude  the  use  of  ligature  ;  and  attempted  removal  by 
the  knife  could  scarcely  fail  to  prove  fatal  by  hemorrhage.  The  liga- 
ture of  the  thyroid  arteries  practised  by  Sir  W.  Blizard,  and  previously 
proposed  by  others,  has  sometimes  been  apparently  successful  in  checking 
the  development  of  the  tumour.  But  in  other  cases,  death  has  speedily 
resulted  from  the  profuse  suppuration  and  sloughing  which  has  resulted 
from  the  operation.  Of  late  an  ingenious  mode  of  procedure  has  beeji 
devised  by  M.  Porta ;  founded  on  observing  that  the  large  arteries 
which  supply  the  thyroid  gland  do  not  enter  the  interior  of  it,  but 
break  up  into  numerous  small  branches  at  the  circumference,  and  that 
consequently  hemorrhage  need  be  dreaded  only  when  the  exterior  part 
of  the  tumour  is  interfered  with.  Besides,  the  majority  of  simple 
bronchoceles  he  found  to  consist  of  numerous  cellular  or  cj^stic  develop- 
ments, Avhich  push  aside  the  proper  texture  of  the  gland,  reducing  that 
to  the  condition  of  a  simple  envelope,  on  dividing  which  the  new  pro- 
ducts are  exposed,  or  may  be  extracted  without  difficulty,  injuring  only 
small  vessels,  and  leaving  behind  a  fleshy  sac  which  collapses,  "without 
farther  trace  of  the  tumour.  Accordingly,  the  operation  is  performed 
thus : — the  integuments  of  the  neck,  and  subjacent  parts,  are  divided 
by  incision  ;  the  tumour  is  cut  into,  avoiding  the  trunks  of  the  thyroid 
arteries ;  if  any  of  these  spring,  they  are  tied  or  twisted ;  the  exposed 
cysts  are  removed  by  forceps,  or  the  handle  of  the  knife  ;  more  solid 
structure,  if  it  exist,  is  broken  down  and  extruded  by  the  same  means  ; 
and  bleeding  having  been  arrested,  the  wound  is  closed.* 

In  hopeless  cases  life  may  be  protracted,  and  great  relief  afforded,  by 
subcutaneous  section  of  one  or  both  sterno-mastoid  muscles,  so  as  to 
diminish  tension,  favour  outward  gTowth,  and  relieve  the  trachea  and 
jugular  from  compression.  In  some  cases,  also,  protraction  and  palliation 
may  bo  obtained  by  tracheotomy  ;  when  the  circumstances  of  the  case 
are  such  as  to  render  the  performance  of  that  operation  practicable. 

For  the  purely  cystic  bronchocele,  simpler  means  may  supersede  the 
more  formidable  operation  of  M.  Porta.  Iodine  may  be  injected  as  in 
hydrocele,  and  the  result  will  usually  prove  equally  satisfactory.  By 
some  the  seton  has  been  employed  in  the  treatment  of  the  cystic  as 
^ell  as  the  solid  form  of  the  disease.  The  cyst  having  been  punctured, 
and  its  contents  evacuated,  a  few  threads  of  silk  may  be  passed 
through  the  substance  of  the  swelling,  and  retained.  It  is  probable 
•  r>nt..  !i,nfl  For.  Mod.  Cliir.  IJcv,,  Jan.  "18.51,  p.  lOG. 
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that  tlio  inflammatory  result  will  lead  to  obliteration  of  the  cystic 
formation ;  but  much  care  is  necessary  in  watcliing  the  process,  lest  it 
prove  excessive,  and  threaten  asphyxia  tlirough  sudden  and  great  enlarge- 
ment of  the  swelling.  For  the  sohd  tumours,  the  seton  is  not  mill 
adapted  ;  it  not  only  fails  to  discuss,  but  is  also  exceedingly  prone  to 
accelerate  growth. 

After  tapping  and  injecting  cystic  bronchoceles  which  contain  a 
thick,  grumous,  bloody  fluid,  arterial  hemorrhage  may  occur  into  the 
sac.  In  such  circumstances  the  swelling  rapidly  enlarges,  pulsates,  and 
may  threaten  asphyxia  by  pressure  on  the  trachea.  Should  this  unfor- 
tunately occur,  a  free  incision  should  be  made  into  the  sac,  and  the 
hemorrhage,  which  is  certain  to  be  very  copious,  may  be  arrested  Math 
compresses  of  lint  soaked  in  the  perchloride  of  iron,  and  temporarily  re- 
tained, either  by  strips  of  adhesive  plaster,  or  (better)  by  two  or  three 
stitches  introduced  between  the  edges  of  the  wound,  so  as  to  keep  them 
firmly  in  their  place. 

Tumours  over  the  Thyroid  Gland. 

Not  unfrequently  cystic  formations  are  found,  not  in  the  substance 
of  the  thyroid  gland,  but  between  this  and  the  integument.  If  of  small 
size  and  circumscribed,  they  may  be  dissected  out.  Those  which  are 
large  may  be  treated  by  injection. 

Enlargement  of  the  Thyro-hyoid  Bursa. 

Like  other  bursse,  that  which  is  situated  between  the  hyoid  bone  and 
thyroid  cartilage  is  liable  to  enlargement,  chronic  or  acute ;  causing  more 
or  less  swelling,  with  pain,  and  obstruction  to  the  movements  of  the 
neck.  The  acute  form  is  met  by  repeated  leeching  and  fomentation ;  the 
chronic  is  appropriately  treated  by  the  local  application  of  iodine  in  solu- 
tion, or  by  puncture  and  the  use  of  blisters. 

Hydrocele  and  Hematocele  of  the  Neck. 

Hydrocele  and  Hematocele  of  the  neck  are  not  uncommon  ;  occupying 
the  front  and  back  aspects  and  subclavian  space,  originating  from  H' 
very  obvious  structure  or  lesion,  and  the  contents  of  the  cyst  being  nici^ 
or  less  clear,  straw-coloured,  or  sanguinolent.  The  cyst  is  thin,  supeiii- 
cial,  and  seldom  of  very  large  size.  Sometimes  the  production  of  tin 
swelling  is  sudden ;  and  its  progress  in  growth  may  be  rapid ;  after  ;i 
time,  however,  becoming  stationary,  and  proving  inconvenient  mainly  l'\ 
its  bulk.  Tapping,  with  subsequent  injection  of  iodine,  as  in  otlici 
serous  accumulations,  will  usually  prove  successful.  Should  this  fail,  - 
small  seton  may  be  inserted ;  or  free  incision  may  be  practised,  tilling 
the  cavity  with  lint  so  as  to  induce  suppuration  of  the  sac,  with  subsc 
quent  granulation  from  the  bottom  of  the  wound. 


Ojpening  of  the  External  Jugular  Vein. 
Occasionally  it  is  deemed  oxi)edient  to  extract  blood  by  opennig 
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veil!  at  its  lower  part,  so  as  to  obtain  a  reflux  flow  of  Llood  from  the  larger 
veins  and  right  side  of  the  heart — for  example,  in  cases  of  cardiac  disease, 
or  of  great  pulmonary  engorgement  with  consequent  obstruction  to  the 
circulation  on  the  right  side  of  the  heart,  as  occurs  in  deep  coma,  in  embo- 
hsm  of  the  pulmonary  arteries,  and  in  extensive  capillary  bronchitis  or 
pneumonia.  In  cases,  again,  where  air  has  been  admitted  into  the  cir- 
cidation,  it  has  been  proposed  to  open  the  right  vem,  and  by  it  to  convey 
a  glass  or  gum  elastic  tube  of  suitable  size  through  the  innominate  vein 
into  tlie  vena  cava  superior,  and  so  onwards  into  the  right  aujicle,  with 
the  view  of  permitting  regm-gitant  escape,  and  thus  relieving  the  patient 
from  imminent  deatL  More  commonly,  however,  this  situation  has  been 
selected  as  a  means  of  abstracting  blood  from  the  distal  extremity  of  the 
yein — to  serve  the  convenience  of  the  operator,  as  in  children,  when  the 
veins  in  the  arms  and  legs  are  deeply  seated  and  difficult  of  detection — 
or  in  cases  of  inflammatory  disease  of  the  head  and  neck,  under  the 
impression  that  such  a  plan  of  venesection  relieves  more  directly  not  only 
the  surface  of  the  head,  but  also  the  interior  of  the  cranium.  In  per- 
forming this  operation,  bulging  of  the  vein  is  produced  in  the  first  instance 
by  pressure  of  the  thumb,  applied  immediately  above  the  clavicle ;  and 
then  an  incision  is  made  obhquely  upwards  and  outwards  over  the  poste- 
rior border  and  in  the  same  direction  as  the  fibres  of  the  sterno-mastoid 
muscle ;  this  divides  the  overlying  fibres  of  the  platysma  myoides  across 
their  axis,  and  a  widely  gaping  external  opening,  with  freedom  of  flow, 
is  obtained.  Thereafter  the  thumb's  pressure  may  either  be  maintained, 
or  the  edge  of  the  bleeding  cup  may  be  made  to  take  its  place,  so 
long  as  the  flow  of  blood  is 
desired ;  it  is  then  withdrawn ; 
and  this  circumstance,  of  it- 
self, is  usually  sufficient  to 
arrest  the  bleeding,  except  in 
those  cases  where  regurgitant 
bleeding  is  desired.  In  that 
case  no  pressure  is  needed ; 
the  vein  bulges  spontaneously, 
and  the  failing  flow  of  blood 
shews  that  the  congestion  of 
the  right  auricle  and  ventricle 
is  reheved.  In  checking  the 
hemorrhage  it  is  always  well 
either  to  place  a  small  com- 
press on  the  wound,  retaining  it  by  means  of  a  long  strip  of  adhesive 
plaster,  or  to  transfix  the  edges  of  the  wound  with  a  fine  needle,  and 
teep  them  in  contact  with  a  ligature  applied  in  a  figure  of  8.  During 
the  blood's  flow,  precaution  is  advisable  to  avoid  entrance  of  air  into  the 
vein.  Of  course  there  is  no  fear  of  this  taking  place  when  the  right 
side  of  the  heart  is  over  distended. 

Fig.  295.  Venesection  in  the  neck.  The  external  jugular  shewn  distended  by 
pressure  of  the  thumb,  previously  to  insertion  of  the  lancet. 
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ToHicoUis.  Wry-nech. 

By  this  term  is  uiidei'stood  a  distortion  of  the  neck,  dependent  on 
muscular  disorder — spasm,  paralysis,  or  change  of  structure.  The  muscle 
usually  to  blame  is  the  sterno-clcido-mastoid.  One,  acting  with  the 
undue  energy  of  spasm,  overpowers  its  'fellow,  and  displaces  the  neck 
accordingly — the  back  of  the  head  being  carried  forwards  on  the  affected 
side  ;  or  one,  affected  with  a  loss  of  contractility,  fails  to  afford  the  usual 
counteracting  power  to  its  fellow  ;  or,  by  the  inflammatory  process  and  its 
results,  abbreviation  and  condensation  of  one  or  other  muscle  may  occur, 
causing  distortion  of  a  very  unpromising  character  ;  or  the  malformation 
is  congenital. 

Children,  shortly  after  birth,  are  not  unfrequently  found  to  labour 
imder  a  certain  amount  of  torticollis,  from  more  or  less  complete  paralj^sis 
of  the  muscle  upon  the  side  towards  which  the  face  is  turned ;  in  these 
cases  the  affected  muscle  seeming  either  to  have  been  inadequately  de- 
veloped, or  somehow  to  have  become  partially  paralyzed.  Friction  over 
the  spine,  and  on  the  muscle  which  is  weak — with  care,  on  the  part  of 
the  nurse,  to  exercise  the  faulty  muscle  by  position  of  the  head,  yet 
without  fatiguing  the  extensors — usually  suffices  to  effect  gradual  but 
satisfactory  amendment. 

In  a  similar  state  of  matters,  in  the  adolescent  or  adult,  the  endermic 
use  of  strychnine,  or  the  injection  into  the  muscular  substance  of  a  l-60th 
of  a  grain  of  the  solution  of  the  salt,  or  the  electro-magnetic  stimulus, 
may  be  had  recourse  to. 

Spasm  of  the  muscle  may  be  either  temporary  or  permanent.  The 
former  most  frequently  occurs  in  children  ;  and  is  to  be  treated  by  pur- 
gatives and  alteratives,  followed  by  anti-spasmodics  internally  ;  locally  by 
fomentation,  leeching,  belladonna,  and  coimter-irritation.  Permanent 
spastic  rigidity  of  the  muscle  is  more  common  in  the  adolescent  and 
adult ;  perhaps  a  remote  consequence  of  the  former  affection.  Mercurial 
friction  and  active  counter-irritation  to  the  nape  of  the  neck  may  be 
tried  ;  but  with  no  sanguine  hope  of  success.  Such  cases  are,  however, 
well  suited  for  tenotomy  ;  and  that  not  merely  on  account  of  the  defor- 
mity, but  to  avoid  a  more  serious  evil — curvature  of  the  spine — whicli 
often  supervenes,  and  Avhich  may,  if  unchecked,  become  both  consider- 
able and  confirmed. 

The  operation  to  be  really  of  service  must  be  employed — ^not  in  every 
case,  but  only  in  those  where  no  paralysis  of  the  opposite  muscles  is  pre- 
sent, and  when  no  permanent  curvature  in  the  cervical  and  dorsal  vertebra;  • 
is  already  superinduced.  A  division  of  the  sterno-mastoid  shoidd  be 
performed  about  an  inch  above  the  sternal  extremity  of  the  claAncla 
Here  the  tense  and  prominent  sternal  portion  of  the  muscle  can  easily  be  « 
included  between  the  finger  and  thumb,  and  the  tenotomy  knife  having 
been  inserted  either  between  the  skin  and  the  surface  of  the  muscle,  or 
beneath  the  muscular  fibres,  is  carried  backwards  and  forwards  with  a 
gentle  sawing  movement,  till  the  gap  between  the  ends  of  the  muscle 
proves  that  all  has  been  divided.  In  making  the  incision  from  without 
inwards,  a  careless  operator  might  plunge  deeply,  and  injm-e  the  artery  and 
vein.    This,  however,  is  scarcely  possible  with  anytlujig  ai)proachijag  to 
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ordinary  care ;  as  the  muscle  stands  out  iu  relief,  and  makes  the  distance 
between  its  posterior  surface  and  the  vessels  even  greater  than  it  is  nor- 
mally. To  secure  safety  iu  this  respect,  some  recommend  to  puncture 
witli  the  ordinaiy  tenotomy  knife  ;  and  then,  withdramng  this,  to 
substitute  a  similar  instrument  with  a  rounded  point  wherewith  to 
effect  the  section  of  the  muscle.  In  cuttiiig  from  within  outwards,  the 
lisk  of  dividing  the  sldn  is  much  greater  than  that  just  mentioned, 
and  requires  on  that  account  some  attention  on  the  part  of  the  surgeon. 
Usually  it  is  quite  sufficient  to  cut  the  one  origin  ;  hut  sometimes  divi- 
sion of  both  heads  is  essential.  By  resilience  of  the  severed  extremities, 
restoration  of  the  normal  state  is  at  once  produced  ;  and  this  is  main- 
tained by  suitable  bandaging  ;  or  a  frontal  hllet,  with  strap  behind  on  one 
side,  buckling  to  the  corset  or  waistbelt,  if  need  be,  should  be  employed, 
until  the  muscle  on  the  opposite  side  becomes  so  commensurately  con- 
tracted as  to  be  able  to  maiiitaiii  the  head  in  its  proper  position. 

A  similar  operation  is  the  only  means  whereby  we  may  expect  to  cure 
the  third  form  of  the  affection ;  that  proceedmg  from  structural  change  in 
the  muscle  by  inflammatory  results. 

Twisting  of  the  neck  is  caused  also  by  tumours — glandiilar  and  others  ; 
as  well  as  by  the  contraction  of  extensive  burns,  and  disease  of  the  cer- 
vical vertebrsB.  The  principles  of  treatment  in  these  cases  are  obvious. 
Care  should,  however,  be  taken,  in  making  a  careful  diagnosis  between 
them  and  the  forms  of  wry-neck  suited  to  treatment  by  myotomy. 

Wounds  of  the  Throat. 

Wounds  of  the  throat  are  of  two  classes  ;  those  inflicted  by  the  hand 
of  the  suicide,  or  of  the  murderer  ;  and  those  made  by  the  surgeon.  The 
former  now  engage  our  attention.  They  are  usually  made  in  a  transverse 
direction ;  and  high  in  the  neck — above  or  at  the  thyroid  cartilage  ;  the 
latter  circumstance  being  probably  connected  with  the  popular  idea,  that, 
to  effect  extinction  of  life,  it  is  sufficient  to  open  the  air-passage,  and  so 
cause  suffocation.  The  extent  and  consequent  importance  of  such  in- 
juries vary  very  much  ;  from  mere  scratches,  penetrating  no  deeper  than 
the  subcutaneous  areolar  tissue,  to  the  most  ghastly  severing  of  all  tex- 
tures— almost  to  decapitation.  Sometimes  the  incision  is  made  imme- 
diately beneath  the  chin.  Not  unfi-equently  it  is  placed  between  the 
hyoid  bone  and  thyroid  cartilage  ;  the  mouth  being  opened  into,  and  the 
epiglottis  cut  off  or  divided,  wliile  the  air-passage  is  left  intact.  Some- 
times the  weapon  is  drawn  across,  a  little  above  the  clavicle ;  and  then, 
if  any  considerable  depth  be  attained  to,  death  is  certain  and  immediate. 
Sometimes  the  knife,  held  as  a  dagger,  is  plunged  into  the  lower  part  of 
the  neck  ;  to  the  imminent  risk  of  the  larger  blood-vessels.  But  the 
region  of  the  larynx  is  that  which  is  most  frequently  involved. 

Tlie  first  danger  is  by  hemorrhage.  If  the  carotid  and  jugular  have 
heen  reached,  death  is  very  speedy,  and  can  scarcely  be  prevented.  Such 
extreme  woimds,  however,  are  of  comparatively  rare  occurrence  ;  the 
vessels  being  protected,  high  in  their  com'se,'by  the  depth  of  their 
situahon^  in  reference  to  the  front  of  the  neck— especially  during  the 
position  in  which  the  head  is  held  during  the  infliction  of  the  wound — 
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and  "by  tlie  density  of  tlic  parts  which  liave  to  he  divided  ere  the  sv.'eep 
of  the  sharp  edge  can  reacli  them.  Sometimes  even  the  pliarjTix  or 
oesophagus  may  be  severed,  and  the  vesseLs  escape,  their  sheath  being  laid 
bare,  and  even  the  internal  jugular  vein  cut  through,  while  the  artery  is 
merely  notched  in  its  outer  tunic.  When,  however,  the  deed  is  attempted 
with  a  truer  skiU  and  deliberation,  not  by  a  horizontal  gash,  but  by  a 
puncture  in  the  direction  of  the  vessels,  the  escape  of  these  is  likely  to 
prove  rather  the  exception  than  the  rule,  A  more  limited  transverse 
wound,  leaving  the  carotid  and  jugular  intact,  may  still  cause  death  by 
hemorrhage,  directly,  and  within  a  brief  period  ;  by  implication  of  the 
lingual,  facial,  or  possibly  of  the  thyroid  vessels — arteries  and  veins.  Tlie 
position  occupied  by  these  last-mentioned  vessels,  close  to  the  side  of  the 
larynx,  generally  saves  them  from  injury,  and  the  former  are  only  likely 
to  suffer  when  the  incision  is  made  above  the  hyoid  bone.  And  again,  a 
comparatively  slight  bleeding  may  prove  fatal,  more  remotely ;  the  blood 
making  its  entrance  into  the  larynx  during  respiration,  and  accimiulating 
within  the  air-passage,  so  as  to  induce  asphyxia ;  such  accumulation 
being  permitted  by  the  insensibility  of  the  patient,  or  by  his  inability, 
through  faintness,  to  make  the  requisite  efforts  for  expectoration. 

The  second  danger  is  by  inflammatory  changes  at  the  wounded  part ; 
occluding  the  laryngeal  aperture  or  canal,  or  otherwise  interfering  -with 
respiration.  And  this  is  all  the  more  Ukely  to  occur,  if  the  wound  im- 
plicating the  larynx  have  been  brought  together  immediately  after  the 
infliction  of  the  injury.  The  mucous  membrane,  as  well  as  the  rest  of 
the  wound,  becomes  the  seat  of  an  acute  inflammatory  process  ;  and  the 
consequent  swelling  may  be  such  as  to  cause  rapid  and  great  occlusion. 
At  the  same  time,  mucous  secretion  is  both  increased  in  quantity  and 
vitiated  in  quality — becoming  more  viscid  and  tenacious.  This,  accumu- 
lating in  the  already  narrowed  canal,  renders  suffocative  hazard  aU  the 
more  imminent.  And  the  risk  is  further  contributed  to,  by  the  dimi- 
nished power  of  expectoration  which  a  patient  so  situated  necessarily 
possesses. 

A  third  danger,  liable  to  occur  along  with,  and  to  aggravate  that 
which  has  just  been  considered,  is — that,  during  the  movements  of  the  . 
part — voluntary  and  involuntary — one  portion  of  the  wound  is  not 
unlikely  to  overlap  the  other,  and  thus,  by  suddenly  producing  a  mecha- 
nical obstruction  to  the  passage  of  air,  at  once  to  bring  Hfe  into  the 
greatest  peril. 

A  fourth  danger  is  by  the  occurrence  of  inflammatory  change  in  the 
trachea  and  lungs  ;  the  inflammatory  process  extending  downwards  from 
the  wound,  or  the  unwonted  direct  access  of  cold  air  proving  an  exciting 
cause  of  original  affection.  Bronchitis,  indeed,  more  or  less  severe,  is 
almost  an  invariable  consequence  of  such  injuries. 

A  fifth  danger  arises  from  inanition,  in  those  cases  in  which  the 
gullet  has  sufl'ered ;  and  when,  consequently,  it  is  not  easy  to  niaiiit^mi 
a  due  supply  of  nourishment.  Hectic,  also,  may  ensue,  in  the  case  of 
an  extensive,  profusely  suppurating,  and  slowly-healing  wound ;  more 
especially  if  much  blood  have  been  lost  at  the  time  of  the  infliction  ' 
the  injury. 

And  lastly,  the  mental  condition  is,  in  all  cases,  hkoly  to  exert  i 
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untoward  influence  on  the  bodily  frame,  in  uwi  u  I'-w  exjimpUsa,  uucu 
dissipation  has  led  to  tlie  rasli  and  guiPv  life  i»  |HTillci  al  ui  ewlj 
period  by  the  occurrence  of  delirium  Or  thi*,  indeed,  m*j 

have  been  some  time  in  progress,  anti  may  have  catueil  Ui«  aaicitkl 
attempt  And  in  those  cases  which  have  Ix-f-n  prece'l  <J«y. 
brooding  despondency,  a  coi  '  ■>(  low  mania,  ace.  miAUiitU  wilii 

typhoid  symptoms,  will  n^'i  ..,,.  ./..;  onr  1-  -t  r-medial  ef'^rfi*.  n»7<! 
determine  a  fatid  issue  by  4 

Thus  it  can  be  readily  understood  I,  how  few 
more  obstacles  to  satisfactory  treatment  than  d 
overpiiss  one  difficulty  and  '1  '    '  »»«-•• 

quently,  alter  the  most  promiii  ..i      .  1  • 

the  patient  slowly  yet  surely  sink.s  u; 
intimately  connected  with  mental  ali»;ii.'i'. 

Treatment. — When  called  to  a  case  ol 
first  duty  to  arrest  the  her      '  '  ' 

arterial  orifices  ;  ])n!ssure  ' 
the  wound  is  above  the  h\ 
the  bleeding  has  ceased,  the  < 
approximated  with  wire  eutaruM.     W  ii.  n. 
below  tlie  rima  glottidis,  then  only  tho  augiut  ut  the 
extensive,  are  to  \m  appr  >      *■  1  ^  •  Um  een'r 

Approximation  there  is    •  60Saet< 

pomtion  of  the  haul  —  keeping  tlio  chin,  by  buMlaging  if 
depressed  towards  the  stenmm  ;  and  evi  n  Uiia  u  not  done,  until  all 
risk  of  bli^cdiiig  from  tlx  '  '      '-«M6d,  aad  all  UinAmiKj  to  <Im- 

placemcnt  of  the  diviiled  •  tnehcs  or  h'v  ■«       pMl  If 

the  chivsm  bo  at  once  di  ^  jfcther,  iBiiM<  ptpwiIt 

enhanced,  as  alrcaily  stati'd  ;  and  yet  thi«  i«  an  MTor  \ 
quently  been  committed,  in  the  hurry  of  actual  pmrti  «Mif 
from  the  cut  parts,  does  not  find  n       '  ■  iii^>},  tf»«>T 

trickles  into  the  air-pns;';  i  -  ■  mhI  accuuiu».k..  o  Ihtt  ;  or  u 

tiated  around  the  line  <  .      .ad,  craiag  comprawioii  of  Um  vindpi}- 
the  increasing  coogidum  ;  in  either  way  thraotoninir  vdheaAmL  TIm 
viscid  mucus,  too,  is  more  likely  to  entangle  it«el 

and  inflannnatory  tur)j<  re  prone  t*)  prv^^c  i-  , 

also,  is  likely  to  Ix^  inlu;  'lar  lifwim,  <'  - 

causing  troublesome  and  d  .  _  iix  Wh« 

thewoimd  is  left  centrally  free,  theae  la;  are  i  .  !«•■  Hk«*ljr 

to  occur  ;  but  also,  in  the  event  of  their  o<-currvn«' .  j 
can  be  much  more  readily  and  off.  '■^racied.     I  r 

be  added  that  the  dn-  't-    of  ti.>  -auoki  be  bkki  -u.^  .•  ,  n- 

Mstmg,  not  of  a  comjM  i  of  pl,i  'mpreaa,  and  Kiti'It."'"? — Imi 
of  a  mere  strip  of  lint,  moistened  in  water,  and  loo^-  v  r»- 

tained  upon  the  part. 

The  main  bleeding  having  l>een  s<  ind  the  v  psrUailj 

approximated,  the  patient  is  hud  un  hi^  .  ,  so  aa  to  la.  ...i  outwanl 
®*cape  of  the  continued  oozing.  And  the  cut  part  is  pn4«etc«l  fW»m 
unfavourable  atmospheric  impression,  by  a  covering  of  Vwm  eann,  or  of 
woollen  texture,  thrown  lightly  over  the  neck  ;  j  at  the 
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same  time  paid  to  uiaintaiu  an  equable  and  genial  temi)erament  in  the 
apartment.  Duly  (jualificd  attendants  are  at  hand  not  only  to  guard 
against  repetition  of  the  suicidal  attempt,  but  also  prepared  to  separate 
and  clear  the  wound,  should  swelling  and  entanglement  of  mucus  render 
such  a  pi-oceeding  necessary  to  prevent  suffocation.  And  the  patient 
should  be  instructed  to  facilitate  his  expectoration,  by  completely  shut- 
ting or  very  much  diminishing  the  wound,  by  means  of  liis  fingers,  at 
the  time  of  the  effort  being  made.  It  is  hoped  that  the  wound  will  in- 
flame, granulate,  contract,  and  cicatrize,  in  the  ordinary  way ;  and  the  local 
treatment  is  conducted  with  that  object  in  view.  Constitutionally,  we 
have  to  guard  against  favouruig  inflammatory  access  in  the  wound,  and  in 
the  air-passages,  through  neglect  of  antiphlogistic  measures ;  and,  on  the 
other  hand,  we  must  beware  of  aggi'avating  the  tendency  to  sinking, 
which  sooner  or  later  becomes  apparent  in  the  majority  of  cases.  '  As  a 
general  rule,  blood-letting  from  the  system  is  seldom  if  ever  warrantable. 
Should  the  pharynx  or  oesophagus  have  been  wounded,  the  use  of  a 
tube  becomes  necessary  to  convey  nourishment  to  the  stomach.  In  some 
cases,  also,  where  the  gullet  is  not  injured,  but  the  injury  done  to  the 
larynx  or  trachea  is  extensive,  the  use  of  the  feeding  tube  becomes  expe- 
dient. In  the  first  case,  during  the  ordinary  effort  of  deglutition,  imless 
the  tube  is  used,  the  ingesta  necessarily  escape  more  or  less  copiously  by 
the  wound,  and  so  do  harm  in  many  ways ;  in  the  second,  by  employing 
the  tube  the  necessity  for  the  act  of  deglutition  in  administering  food  is 
avoided,  the  parts  are  kept  at  rest,  and  healing  of  the  wound  is  expedited. 
The  feeding  tube  cannot  be  inserted  from  the  wound — although  the 
facility  of  such  a  proceeding  may  invite  the  attempt — 
otherwise  closure  of  the  wound  must  be  seriously  inter- 
fered with.  If  intended  to  be  introduced  and  worn 
permanently,  until  the  pharyngeal  or  oesophageal  aper- 
ture shall  have  closed,  it  is  passed  by  the  mouth,  carried 
into  the  oesophagus,  and  then  the  proximal  end  is  with- 
drawn by  the  nostril  and  retained  there.  But  it  is  found 
to  be  more  expedient  to  introduce  the  tube  only  occa- 
siona.lly,  by  the  mouth  ;  twice  or  thrice  daily,  as  circum- 
stances may  seem  to  require.  It  is  not  necessary  to 
pass  the  instrument  completely  down  to  the  stomach  ; 
it  is  enough  that  its  extremity  is  placed  fairly  beyond 
the  woimd.  And,  of  course,  the  precaution  is  not 
neglected  of  ascertaining  that  lodgment  is  rightly  ac- 
complished, ere  fluid  nourishment  is  begun  to  be  intro- 
duced. One  very  obvious  objection  to  the  permanent 
retention  of  a  tube,  whether  passed  by  the  mouth  or  l  y 
the  nose,  is  that  its  extremity,  pressing  against  the  pos- 
terior part  of  the  windpipe,  is  apt  to  occasion  ulceration 
there,  which  may  perforate ;  complicating  the  case  untowardly,  by  tho 
establishment  of  tracheal  fistula.    Should  this  occur— as  has  happened— 

Fig.  296.  "  A  view  from  behind  of  the  larynx  of  a  patient  who  some  weeks  ]ii  <  • 
viously  attempted  stiicide,  by  womiding  the  fore  pai-t  of  the  neck.  _  By  some  m>- 
maniU'einent,  the  edges  of  the  incision  were  kept  svsundev  ;  and  they  cicatrized.  '> 
patient  was  seized  with  dillicnlt  In-cathiiig  ;  the  inspirations  were  rare,  long,  and  InW- 
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tlie  ordinary  tost  of  tho  tube  being  rightly  placed  will  probably  fail ; 
air,  in  expiration,  escaping  by  the  tube  in  the  oesophagus,  as  well  as  by 
the  natural  outlet. 

Throughout  the  whole  cure,  the  state  of  respiration  must  be  sedu- 
lously watched.  And  should  threatening  of  suffocation  intervene — as  is 
not  unlikely,  due  to  some  tracheal  cause — and  prove  of  such  a  nature  as 
not  to  bo  removed  by  freely  opening  up  the  wound,  and  throwing  the 
head  back  over  the  pillow  placed  beliiiid  the  shoulders,  tracheotomy  is  to 
be  had  recourse  to  unhesitatingly.  Then  the  canula  being  retained  in  the 
tracheal  wound,  the  transverse  aperture  may  be  broiight  together,  and 
treated  so  as  to  favour  rapid  union — there  being  no  longer  any  risk  from 
internal  swelling  or  other  change  at  that  site. 

I  have  often  thought,  that  in  extensive  transverse  wounds  of  the 
neck,  implicating  the  windpipe,  however  inflicted,  tracheotomy  may  be 
regarded  as  expedient  at  an  earlier  period ;  that  is,  shortly  after  arrest 
of  the  hemorrhage,  and  partial  approximation  of  the  wound  ;  so  soon, 
in  fact,  as  the  patient  has  rallied  sufficiently  to  bear  the  immediate 
effects  of  the  operation.  For  then  we  would  have  it  in  our  power  to 
place  and  maintain  the  whole  track  of  the  wound  in  perfect  apposition, 
and  perhaps  to  procure  union  almost  by  the  first  intention.  So  soon  as 
the  chasm  had  fairly  closed,  the  canula  might  be  withdrawn,  and  the 
ti-acheal  opening  cautiously  and  gradually  shut.  And  thus,  also,  would 
we  be  more  likely  to  avoid  the  occurrence  of  fistulous  tendency  in  the 
suicidal  wound ;  which,  in  the  ordinary  progress  of  cure,  is  not  unlikely 
to  prove  troublesome.  In  performing  the  operation,  it  will  be  expedient 
to  raise  and  steady  the  windpipe,  by  means  of  a  hook  fixed  in  the  lower 
margin  of  the  transverse  wound. 

In  those  cases  in  wliich  recovery  has  been  delayed  from  the  tedious 
heahng  of  the  wound,  there  is  a  risk  of  the  larynx  becoming  contracted 
in  its  caUbre,  so  as  seriously  to  interfere  with  normal  respiration ;  and 
all  the  more  probably  if  a  fistulous  opening  has  become  established  by 
imperfect  closure  of  the  wound.  Such  cases  are  doubtless  unpromising  ; 
yet  are  capable  of  being  brought  to  a  prosperous  issue.  The  contracted 
passage  may  be  dilated  by  bougies  passed  from  the  mouth  j  and,  the 
normal  capacity  of  the  larynx  having  been  restored,  the  fistulous  open- 
ing may  be  made  raw,  and  approximated  by  suture.  A  successful  case 
of  this  natm-o  occurred  in  the  practice  of  Mr.  Liston.*  This  procedure 
IS,  however,  difficult,  and  may  prove  unsatisfactory.  It  should,  there- 
fore, be  the  aim  of  the  sui'geon  to  obtain  early  closure  of  the  wound, 
and  thus  prevent  the  occurrence  of  laryngeal  contraction. 

*  Liston's  Elements,  p.  435. 


nous  ;  and  he  liad  tlu-eatening  of  suffocation  during  his  distin-hed  sleep.  These  symp- 
toms were  tlisregarded.  He  started  up  suddenly  in  the  niglit,  caught  hold  of  the 
patient  in  the  next  bed,  and  fell  down  in  a  state  of  asphyxia,  from  which  he  could 
not  be  recovered.  The  cedematous  swelling  of  the  rima  glottidis  is  remarkable  ; 
beyond  that,  is  seen  the  rounded  opening  betwixt  the  thyroid  cartilage  and  the  epi- 
glotti»-,which  last  is  in  a  normal  state."— Liston,  Elements,  p.  432. 
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Bromhotomy. 

Under  this  general  term  are  comprehended  the  surgical  wounds  of 
the  throat — Laryngotomy  and  Tracheotomy ;  made  in  a  vertical  direc- 
tion ;  artificially  opening  the  windpipe,  with  some  important  remedial 
object  in  view.  But  before  treating  of  these  operations,  it  may  be  well 
to  consider  briefly  the  various  circumstances  which  may  demand  their 
performance. 

Foreign  Bodies  in  the  Windpipe. 

Foreign  bodies,  held  in  the  mouth,  are  apt  to  pass  into  the  windpipe, 
during  sudden  inspiration — as  in  speaking,  crjdng,  or  laughing.  During 
inspiration,  the  glottis  is  opened  wide,  and  a  foreign  substance,  even  of 
considerable  size,  may  pass  readily  inwards,  For  expiration,  however,  a 
comparatively  narrow  opening  of  the  rima  suffices  ;  an  aperture  quite 
insufficient  for  the  outward  escape  of  the  intruding  substance  ;  and,  in- 
deed, such  escape  is  still  further  opposed  by  the  effort  to  produce  it, 
which,  impinging  the  foreign  substance  on  the  tracheal  aspect  of  the 
rima,  stimulates  that  part  to  spasmodic  contraction. 

The  foreign  substance  may  remain  loose  within  the  windpipe  ;  mox- 
ing  from  part  to  part,  according  to  the  circumstances  of  displacement. 
Or  it  may  lodge  at  a  particular  site  : — 1.  In  the  larynx  ;  becoming 
entangled  in  the  ventricles  ;  or  being  of  such  form  and  size  as  to  be  im- 
pacted in  the  general  cavity.    2.  It  may  be  similarly  fixed  across  the 
trachea  ;  pins,  portions  of  glass,  and  other  sharp  substances,  for  example, 
have  been  thus  impacted.    3.  In  either  bronchus.    And  the  right  being 
the  more  directly  continuous  with  the  trachea,  in  that  the  impaction  is 
most  likely  to  occur.    4.  Or  the  body,  of  small  size,  may  gravitate  stiU 
lower,  and  take  up  a  lodgment  in  one  or  other  of  the  bronchise.  6. 
Or  giving  rise  to  irritation,  it  may  gradually  become  enclosed  in  an 
abscess-sac,  and  thus  be  separated,  except  by  an  aperture  of  communica- 
tion, from  the  air  passages.     6.  Or  it  may  be  impacted  in  the  very  rima 
glottidis.    Thus  : — a  man  much  intoxicated,  becomes  abnost  insensible^ 
and  is  sick.    The  contents  of  the  stomach  are  lazily  evacuated  upwards  j 
and  a  portion  of  the  ingesta  may  enter  the  rima,  and  remain  there, 
causing  suffocation.    A  piece  of  potato-skin  has  thus  proved  fatal.  Or, 
again,  large  substances,  held  in  the  mouth,  and  forced  downwards  in 
sudden  inspii-ation,  may  prove  too  bulky  to  pass  through  the  rima,  and 
become  impacted  there  ;  inevitably  causing  suffocation,  unless  instant 
rehef  be  obtained,  either  at  the  hand  of  Surgery,  or  by  the  patient's  own 
expulsive  efforts.    And  in  such  a  case,  unless  the  tightness  of  impaction 
be  great,  success  is  more  likely  to  follow  the  instinctive  throes,  than  in 
the  case  of  smaller  bodies  within  the  larynx  ;  spasm  of  the  glottis  being 
mechanically  prevented,  and  consequently  proving  no  obstruction. 

The  symptoms  denoting  the  occurrence  of  such  accidents  are,  in 
general,  tolerably  clear.  The  history  of  the  case  is  generally  distinct. 
A  patient,  with  a  foreign  body  in  his  mouth,  during  an  access  of  immo- 
derate laughter,  or  during  the  act  of  ordinary  deglutition,  is  all  at  once 
seized  with  a  violent  paroxysmal  cough,  recurring  at  intervals,  and  not 
preceded  or  accomptmied  by  any  signs  of  constitutional  inflammatory 
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disturbance.    If  impaction  have  taken  place  in  the  rima,  the  symptoms 
are  those  of  rapid  asphyxia  ;  the  patient  suddenly  exhibiting  the  greatest 
distress,  becoming  livid  and  swoln  in  the  countenance,  staring  with 
bursting  eyeballs,  gasping  anxiously,  struggling  for  breath,  and  speedily 
becoming  insensible.    When  the  foreign  body  has  passed  witliin  the 
rima,  the  symptoms  vary  according  to  the  site  and  nature  of  the  lodgment ; 
but,  in  all  cases,  they  evince  two  leading  characteristics — denoting  ob- 
struction to  respiration,  and  irritation  produced  in  the  part  with,  which 
the  substance  is  in  contact.    If  it  be  loose  in  the  windpipe,  or  lodged  in 
the  larynx  or  upper  part  of  the  trachea,  the  following  are  the  ordinary 
symptoms.    A  violent  fit  of  suffocative  cough  immediately  succeeds  the 
entrance  of  the  foreign  body — seeming  to  cease,  it  is  probable,  only  on 
Nature  having  been  whoUy  exhausted.    And,  at  short  intervals,  such 
paroxysms  are  renewed ;  more  particularly  if  any  new  movement  of  the 
foreign  body  have  occurred.   Inspiration  is  loud,  strained,  and  of  a  harsh, 
croupy,  or  sawing  sound.    The  voice  is  changed.    Pain  is  complained 
of  ia  the  part.    A  more  or  less  copious  expectoration  of  mucus  takes 
place,  and  sometimes  of  blood.   The  countenance  is  suffused,  and  expres- 
sive of  great  anxiety — an  expression  almost  pathognomonic,  especially 
in  the  young.    And  the  neck  is  stretched,  with  the  head  elevated  and 
thrown  back,  in  the  position  of  orthopnoea.     Often  all  the  auxiliary 
muscles  of  respiration  are  found  in  full  play.    It  is  right  to  remember, 
however,  that  in  some  cases — ^more  especially  when  a  considerable  period 
has  elapsed  since  the  occurrence  of  the  accident — the  intervals  between 
the  paroxysms  may  be  passed  in  comparative  quiet,  with  an  almost  total 
absence  of  symptoms  at  that  time.    When  impaction  has  taken  place  in 
a  bronchus,  a  characteristic  sign  is  indicated  by  auscultation — suppres- 
sion of  respiratory  sound  on  that  side,  with  puerile  respiration  in  the 
opposite  organ.    The  respiratory  movements  of  the  parietes  of  the  chest, 
too,  are  diminished  or  arrested  in  the  obstructed  part.    Or  a  still  more 
plain  indication  may  be  afforded,  if  the  substance  happen  to  be  of  musi- 
cal capability,  however  rude,  and  so  situated  that  the  air  passing  by  it  in 
respiration  may  evoke  its  powers  of  sound.   Eough  substances  soon  occa- 
sion purulent  discharge,  which  possesses  great  and  characteristic  foetor. 
Sometimes  the  foreign  body,  when  smooth  and  loose,  may  be  felt  dis- 
tinctly moving  up  and  down  the  trachea,  and  impinging  against  the  upper 
part  of  the  larynx,  during  an  effort  of  convulsive  coughing. 

The  affection  with  which  this  accident  is  most  apt  to  be  confounded, 
is  rapid  obstruction  of  the  upper  part  of  the  windpipe  by  inflammatory 
change.  But  the  history  of  the  two  cases  must  necessarily  be  very 
different ;  urgent  symptoms  being  in  the  one  case  immediate,  unaccom- 
panied with  febrile  excitement  of  the  system,  and  often  most  intense 
at  first ;  while  in  the  other  they  are  more  or  less  gradual  in  their 
accession,  of  a  crescent  character,  and  invariably  attended  with  inflam- 
matory fever.  Also,  in  the  accident,  expiration  is  difficult,  while  in- 
spiration is  comparatively  easy ;  whereas,  in  the  disease,  the  precisely 
opposite  condition  obtains. 

That  in  all  cases  there  is  a  necessity  for  the  speedy  adoption  of  mea- 
sures calculated  to  effect  removal  of  the  foreign  body,  is  tolerably  plain. 
Otherwise,  the  risks  to  life  wHl  be  neither  few  nor  slight.    1.  Sudden 
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sufTocation  may  occur,  at  a  very  early  period,  by  impaction  of  the  mh- 
stanco  in  the  upper  part  of  tlie  larynx — as  already  sliewn.  2.  Imperfect 
respiration  may  more  gradually  induce  a  fatal  issue  ;  in  consequence  of 
partitd  obstruction  caused  by  the  foreign  body,  and  accumulation  of 
mucus  at  the  incommoded  part,  3.  Laryngitis  or  tracheitis  may  be 
excited,  of  formidable  character.  4.  Congestion  may  take  ijlace  in  the 
lungs  ;  followed  perhaps  by  apoplectic  disruptions  of  the  pulmonary 
tissue,  or  by  pneumonia,  or  by  bronchitis ;  and  it  is  well  to  rememljer 
that  a  foreign  body  lodged  in  and  irritating  the  bronchus,  may  cause 
fatal  disease  of  the  lung — the  site  of  the  lodgment  itself  remaining  intact.* 
5.  A  foreign  body  of  small  si^e  may  perforate  a  bronchus  or  bronchial 
tube,  and  lodge  in  the  pulmonary  tissue  ;  and  acting  untowardly  there,  as 
all  foreign  substances  must,  may  cause  abscess,  or  lay  the  foundation  for 
tubercular  formation  and  fatal  phtbisis.  6.  Or  the  passage  outwards  may 
be  more  advanced.  The  lungs  may  be  passed  througli,  and  the  cavity  of 
the  pleura  reached  ;  and  empyema  may  be  the  result.  No  doubt,  it  has 
happened  that  yet  another  step  has  been  taken  ;  the  foreign  suljstance 
has  perforated  the  walls  of  .the  chest,  by  tedious  ulceration,  and  been 
discharged  externally.  And  it  has  also  happened  that  a  foreign  body  has 
been  expectorated  by  the  mouth,  along  with  purulent  matter,  at  a  long 
date  from  its  introduction.  But  such  occurrences  are  much  too  rare  to 
warrant  their  use  as  precedents  in  determining  the  ajDpropriate  treat- 
ment. 

If  the  violent  efforts  of  the  patient  fad  to  dislodge  and  extrude  the 
foreign  body — as  is  not  unlikely — recoui-se  must  be  had  to  bronchotomy; 
and  tbrough-  the  artificial  opening  in  the  windpipe  the  foreign  body  is 
sought  to  be  extracted.  Before  proceeding  to  this  operation,  however,  it 
is  well  in  cases  of  comparative  obscurity  to  explore  the  pharynx  and  gul- 
let, in  the  first  instance.  Urgent  symptoms  of  dyspncea,  we  have  already 
seen,  may  be  caused  by  foreign  substances  lodged  in  either  of  these  pas- 
sages ;  thence  compressing,  irritating,  and  obstructing  the  air  passage. 
And  experience  has  shewn  that  a  foreign  body,  not  bulky  enough  to 
cause  dangerous  compression,  may  lodge  near  the  rima,  and  exterior  to  it ; 
may  cause  many  of  the  ordinary  symptoms  of  a  foreign  body  within  the 
windpipe ;  and  that  in  such  a  case,  while  bronchotomy  must  necessarily 
fail,  expulsive  efforts,  duly  aided  by  the  surgeon,  are  most  Hkely  to 
succeed,  f 

Also — in  children  especially — when  the  lodgment  of  a  small  round 
substance,  such  as  a  pea,  is  suspected,  and  when  much  bronchitic  secre- 
tion is  oppressing  the  cbest,  it  is  well  to  premise  full  vomiting,  by  means 
of  ipecacuan.  Along  with  the  vitiated  mucus,  the  offending  body  has 
sometimes  been  expelled. 

When  the  foreign  body  is  of  small  size,  and  plainly  indicated  by  the 
symptoms  to  be  either  loose  in  the  air  passage,  or  fixed  in  the  upper 
part  of  the  larynx,  laryngotomy  may  be  had  recourse  to.  It  is  of  easy 
performance  ;  and,  though  an  aperture  through  the  crico-thyroid  space  be 
necessarily  of  limited  dimensions,  it  is  jDrobable  that  through  that  space 
such  a  foreign  body  may  be  readily  enough  removed.    In  all  other  cases, 

*  Monthly  Journal,  November  1852,  p.  449. 
t  Lancet,  1069,  p.  729. 


FOEEIGN  BODIES  IN  THE  WINDPIPE. 


861 


however,  tracheotomy,  though  a  more  troublesome  opoi'ation,  is  for  ob- 
vious reasons  to  be  preferred  ;  the  aperture  is  more  free,  and  tlie  facilities 
for  extraction,  both  from  below  aaid  from  above  the  opening,  are  mani- 
festly greater. 

When  the  foreign  substance  is  loose,  it  is  usually  expelled  forcibly 
by  the  outward  current  of  air,  so  soon  as  the  operation  is  completed.  On 
this  account  it  is  well,  if  the  patient  has  been  put  under  the  influence  of 
chloroform,  to  permit  him  to  emerge  before  opening  the  trachea,  so  as  to 
secure  as  complete  eiforts  at  expulsive  coughing  as  possible.  If  the  foreign 
body  is  fixed,  it  must  be  sought  for,  and  removed  artificially.  If  lodged 
above  the  opening,  a  common  probe,  or  the  little  finger  of  the  surgeon, 
is  the  most  convenient  instrument  for  exploration.  By  it  the  site  is  de- 
tected ;  by  it  the  foreign  body  may  be  pushed  tlirough  the  rima — to  be 
coughed  up  ;  or  loosening  is  effected,  with  subsequent  expulsion  through 
the  tracheal  wound.  When  the  site  of  lodgment  is  in  the  bronchus,  for- 
ceps somewhat  longer  than  nasal  polypus  forceps,  but  a  little  more  curved 
at  the  extremity,  will  be  found  most  suitable  for  both  exploration  and 
extraction.  Auscultation  and  percussion  having  previously  imparted  to 
the  operator  a  shrewd  suspicion  of  the  site  of  lodgment,  the  instrument 
is  passed  down  shut,  and  made  if  possible  to  impinge  on  the  foreign 
substance  ;  then,  slightly  withdrawn,  the  blades  are  opened ;  and  push- 
ing on  again  gently,  the  object  is  probably  gi'asped ;  if  not,  their  blades 
should  be  opened  in  various  directions,  so  as  to  catch  the  foreign  body 
between  the  blades.  The  wound  is  kept  open,  until  bleeding  has  ceased  • 
it  may  then  be  brought  accurately  together  by  adhesive  plaster,  and  ad- 
hesion hoped  for. 

But  the  air-passage  may  prove  intolerant  of  the  forceps  ;  and  per- 
severance in  their  use,  searching  for  a  foreign  body,  might  peril  life  by 
violent  paroxysms  of  dyspnoea.  In  such  circumstances,  chloroform  should 
be  administered  both  by  the  wound  and  by  the  mouth,  so  as  to  lull  the 
excessive  irritability  of  the  bronchial  mucous  membrane.*  In  such  cases, 
modern  experience  has  pointed  out  a  safer  mode  of  procedure  t — more 
especially  if  the  foreign  body  be  of  some  weight,  as  a  stone,  coin,  or  any 
piece  of  metaL  The  tracheal  wound  being  kept  open,  let  the  patient's 
body  be  inverted,  so  as  to  make  the  head  dependent ;  and,  if  need  be, 
let  succussion  over  the  centre  of  the  back  be  had  recourse  to,  so  as  to 
favour  dislodgment  of  the  offending  substance,  and  its  descent  towards 
the  larynx  by  gravitation.  Arrived  at  the  rima,  it  will  not  find  its  out- 
ward passage  there  obstructed  by  spasm,  nor  will  a  paroxysm  of  dyspnoea 
be  induced  ;  for,  the  opening  in  the  trachea  has  the  effect  of  obviating 
this  difficulty  and  danger.  Escape  occurs  into  the  mouth,  and  thus  ex- 
trusion is  effected  with  both  ease  and  safety. 

It  has  been  proposed  to  supersede  bronchotomy  altogether,  by  the 
preceding  manoeuvre.  But  such  a  proposal  does  not  seem  to  be  a  prudent 
one.  In  most  cases  the  attempt  would  probably  fail,  and  life  be  immi- 
nently perilled,  the  foreign  body  being  obstructed  by  spasm  at  the  rima, 
and  perhaps  becoming  impacted  there.  The  proceeding  is  suitable  only 
^nen  the  foreign  body  is  small,  smooth,  and  of  high  specific  gravity ; 
*  See  a  case  by  Dr.  Johnston  of  Montrose,  Lancet,  No.  1478,  p.  600. 
t  Lancet,  1063,  p.  502. 


862 


ASPHYXIA. 


and  seems  to  be  in  all  respects  safe,  only  when  a  tracheal  aperture  has 
previously  been  established  ;  and  when,  in  consequence,  irritability  of 
the  rima  has  been  assuaged,  and  accidpnt  by  impaction  there  fully  pro- 
vided  against.  A  case  or  two  of  accidental  success*  Avill  not  suffice  to 
overthrow  the  general  principle  here  inculcated.  This  procedure,  so  far 
as  avoiding  the  occurrence  of  laryngeal  spasm,  and  consequent  arrest  of 
the  foreign  body  at  the  rima  glottidis,  might  be  more  satisfactorily  and 
safely  effected  by  having  the  patient  deeply  under  the  influence  of  clilo- 
roform  before  his  inversion. 

It  may  happen  that  some  considerable  time — weeks  or  months — has 
elapsed  since  introduction  of  the  foreign  body,  before  aid  is  requested. 
Such  lapse  of  time  need  not  deter  the  surgeon  from  operating,  if  other 
circumstances  prove  favourable.  For  experience  has  shewn  that  removal 
of  the  offending  matter,  even  at  a  distant  date,  may  be  sufficient  to  avert 
all  serious  ulterior  consequences,  f 

Asphyxia. 

In  attempting  resuscitation  from  asphyxia,  it  is  necessary  to  main- 
tain artificial  respiration  ;  and  this  is  effected,  in  ordinary  cases,  by  in- 
sufflation of  air  through  the  mouth  or  nostrils.  But  were  the  rima 
glottidis  spasmodically  closed,  such  ordinary  means  would  be  likely  to 
inflate  the  stomach  only,  leaving  the  lungs  unaffected.  Under  such  cir- 
cumstances, therefore,  one  of  two  proceedings  is  necessary ;  to  pass  a 
tube  into  the  windpipe  from  the  mouth ;  or  to  perform  bronchotomy. 
The  operation  of  passing  a  tracheal  tube  is  always  difficult ;  and  becomes 
especially  so,  even  in  an  insensible  patient,  if  the  rima  be  closely  shut — 
as  in  the  case  of  suffocation  by  carbonic  acid.  It  can  readily  be  under- 
stood, therefore,  how  in  many  cases  such  an  attempt  is  well  superseded 
by  the  operation.  Usually  laryngotomy  will  suffice.  One  caution  must 
be  particularly  attended  to  ;  namely,  to  prevent  blood  from  entering  by 
the  wound,  and  accumulating  in  the  air  passages.  And  should  such 
entrance  have  been  effected,  means  should  be  taken,  by  suction  applied 
to  the  wound,  to  accomplish  its  expulsion. 

In  cases  of  Suspension  by  the  neck,  it  is  plain  that  bronchotomy 
cannot  avert  a  serious  result,  and  may  probably  fail  in  the  attempt  at 
resuscitation.  For,  the  cause  of  death  is  not  from  constriction  of  the 
windpipe  only ;  but  by  concussion  of  the  brain  and  spinal  cord,  and  by 
interference  with  the  jugular  circulation.  And  these  latter  circumstances 
may  of  themselves  be  sufficient  to  produce  a  fatal  issue,  independently  of  t 
direct  interference  with  respiration.  Displacement  of  the  cervical  verte- 
brae seldom  occurs  from  this  cause. 

Injuries  of  the  Hyoid  Bone  and  Larynx, 

The  hyoid  bone  has  been  fractured  by  the  pressure  of  the  rope  in 
hanging,  by  grasping  the  tliroat  between  the  thumb  and  fingers  in  gar- 

*  Northern  Journal,  Feb.  1845,  p.  220. 

+  London  and  Edinburgli  Medical  Journal,  August  1842,  p.  722  ;  and  Listen  s 
Practical  Surgery,  p.  371. 
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rotting,  ty  blows,  by  falls  upon  the  front  of  the  neck  ;  and  in  one  case, 
it  is  alleged,  by  the  muscular  efforts  elicited  during  violent  coughing, 
lu  the  cases  mentioned  by  Mr.  South  (Chelius'  Sm-gery),  where  the  injiu-y 
was  found  in  three  persons  executed  hy  hanging,  the  fracture  existed  in 
the  body  of  the  bone  ;  but  in  most  cases  the  fracture  occurs  at  the  junc- 
tion of  the  coruua  with  the  body.  In  such  cases  there  is  always  more 
or  less  swelling  and  ecchymosis  of  the  neck  ;  sometimes  ha3moptysis,  and 
pain  in  moving  the  tongue  or  when  pressure  is  made  over  the  cornua  of 
the  bone ;  while,  with  the  finger  inserted  into  the  throat  in  front  and  to 
one  side  of  the  epiglottis,  the  thumb  or  other  hand  supporting  the  parts 
externally,  the  mobility  of  the  cornua  and  crepitus  can  be  recognised. 
Some  surgeons  recommend  that  this  fracture  should  be  treated  with  the 
neck  extended,  some  with  the  neck  bent ;  the  patient  should  be  confined 
to  bed ;  silence  should  be  enjoined ;  and  mastication  and  deglutition 
should  be  avoided  as  much  as  is  possible. 

Fracture  of  the  Laryngeal  Cartilages. — Such  an  injury  is  a  rare  one, 
and  has  usually  occurred  in  aged  persons  in  whom  ossification  of  the  car- 
tilage has  taken  place ;  the  fracture  can  easily,  however,  be  produced 
artiicially  in  the  unossified  adult  larynx  in  the  dead  body.  The  causes 
which,  in  narrated  cases,  have  produced  this  accident,  have  been  blows, 
garrotting,  hanging,  a  kick  from  a  horse,  and  falls  in  which  the  neck 
has  come  in  contact  with  a  projecting  body.  In  all  such  cases,  pain, 
discolouration  from  ecchymosis,  loss  of  voice,  cough,  difiiculty  in  respira- 
tion and  in  deglutition,  with  crepitus  on  manipulation,  have  been  mani- 
fest ;  in  some,  bloody  expectoration  and  emphysema  of  the  neck  have 
also  occurred.  The  risk  is  from  the  immediate  or  ultimate  interference 
with  respiration  which  such  an  injury  must  entail.  This  may  be  pro- 
duced by  displacement  of  the  broken  fragments,  by  extravasation  of 
blood,  or  by  inflammatory  accession. 

The  Ti'eatment  should  consist  in  repose  of  body  and  part,  in  the  use 
of  cold  applications,  which  will  check  both  hemorrhage  and  inflamma- 
tory seizure,  and  in  a  speedy  resort  to  tracheotomy,  should  the  embar- 
rassment threaten  to  prove  fatal.  When  much  displacement  is  manifestly 
present,  it  has  been  recommended  to  lay  open  the  larynx  and  arrange 
the  shattered  fragments.  Should  the  inflammatory  process  set  in,  anti- 
phlogistics  should  be  enforced. 

A  blow  on  the  larynx  may  directly  peril  life  by  arresting  respiration. 
The  rima  glottidis  may  be  wholly  shut,  either  by  spasm  of  the  occluding 
muscles,  or  by  paralysis  of  their  antagonists — more  probably  by  paralysis 
of  all  the  muscles  concerned ;  or  it  may  be  but  partially  occluded,  yet 
with  such  a  tumult  and  difficulty  of  respiration  as  to  render  the  case  one 
of  great  and  immediate  hazard.  And,  under  such  circumstances,  it  is 
plain  that  the  only  prospect  of  relief  is  by  tracheotomy — opening  the 
windpipe  below  the  injured  part;  the  aperture  being  kept  patulous, 
until  the  organ  has  recovered,  and  is  able  to  resume  its  wonted  functions 
in  normal  respiration. 

Rupture  of  the  trachea,  by  external  injury,  may  prove  fatal,  by  rapid 
and  extensive  emphysema  ;  the  pressure  of  this  producing  asphyxia  more 
or  less  rapidly.  Sometimes  by  violent  straining  efforts  with  the  glottis 
closed,  and  the  chest  suddenly  compressed,  one  of  the  intervals  between 
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two  tracheal  rings  gives  way,  and  a  like  result  ensues.  Accouclieurs 
have,  occasionally,  opportunities  of  meeting  with  this  lesion  as  a  comi)li- 
cation  of  the  maternal  efforts  during  the  pains  of  labour.  By  making 
many  and  early  punctures  in  the  aifected  part — or  by  incision— we  may 
give  an  outward  escape  to  the  air,  and  so  avert  threatened  disaster. 

Hernia  Bronclialis. — A  rare  affection,  so  called,  has  been  observed  in 
those  who  habitually  strain  the  throat  in  loud  and  sustained  calling.  A 
fold  of  the  lining  membrane  is  protruded  outwards  between  two  tracheal 
cartilages ;  and  thus  a  greater  or  less  tumour,  soft  and  compressible,  is 
formed,  according  to  the  extent  of  protrusion.  The  only  remedial  means 
advisable  are  such  outward  applications  as  are  likely,  by  affording  exter- 
nal support,  to  oppose  further  enlargement.  And  the  exciting  cause — 
straining  of  the  tliroat — is,  of  course,  to  be  discontinued. 

Apoplexy  of  the  larynx  may  occur  ;  blood  being  infiltrated  copiously 
beneath  the  mucous  membrane.  Symptoms  may  be  urgent,  simulating 
croup  or  oedema  glottidis,  and  so  threatening  asphyxia  as  to  render  relief 
by  bronchotomy  inevitable.* 


Tlie  Accidental  Swalloiving  of  Boiling  Water,  Acids,  or  other  Irritant 

Fluids. 

It  is  common,  among  the  poorer  classes  in  some  localities,  to  have 
but  one  vessel,  a  large  kettle,  to  hold  water  for  culinary  purposes — 
sometimes  cold,  at  other  times  hot,  according  to  circumstances.  A  child, 
accustomed  to  have  its  thirst  assuaged  from  such  a  source,  is  likely 
to  help  itself,  when  no  one  else  is  near ;  and,  in  doing  so,  may  imhap- 
pily  fill  its  mouth  with  Avater  of  a  boiling  temperature.  Instantly  an 
attempt  is  made  by  the  little  sufferer  to  eject  the  fluid  ;  and  in  the  back- 
ward movement  of  the  hot  water,  partial  entrance  into  the  open  riraa 
glottidis  is  not  unhkely  to  occur,  during  the  expulsive  paroxysm.  The 
result  is  a  scalding  of  the  air  passage,  as  well  as  of  the  pharynx  and 
upper  part  of  the  oesophagus ;  and  by  swelling  in  the  former  situation, 
during  the  subsequent  inflammatory  process,  the  most  serious  results 
may  ensue. 

Adults  may  swallow  acids  or  other  acrid  fluids,  either  accident  or 
intentionally.  In  the  latter  case,  the  air  passage  is  seldom  injured  The 
determination  to  the  act  of  swallowing  shuts  the  glottis,  and  the  fluid 
passes  downwards  in  the  gullet  alone.  But  if  a  patient  accidentally 
attempt  to  swallow  a  fluid  of  this  kind,  mistaking  it  for  some  other  of  a 
harmless  nature,  the  expulsive  effort  is  instantly  made — as  in  tlic  case  of 
the"  child  with  hot  water  ;  the  glottis  is  opened  in  the  paroxysm,  aiid  the 
noxious  fluid  effects  a  partial  entrance  there. 

The  treatment  of  such  cases  requires  to  be  conducted  mth  an  energy 
proportioned  to  the  urgency  of  their  nature.  The  inflammatory  process 
cannot  be  prevented ;  but  it  should  be  our  anxious  endeavour  to  mo- 
derate and  delay  its  onset,  and  to  effect  its  speedy  retrocession.  The 
most  active  antijihlogistics  are  employed — immediately  ;  bleeding  from 
both  part  and  system  ;  outward  fomentation  ;  antimony.  It  may  be 
that  by  such  means  the  progress  of  inflammatory  tumescence  may  be 
*  Montlily  Journal,  August  1847,  p.  126. 
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restrained,  so  as  not  to  affect  respiration  urgently,  and  that  inflammatory 
extension  from  tlio  parts  first  involved  to  the  air  passages  in  general  may 
be  prevented.  If,  however,  antiphlogistics  fail,  and  asphyxia  threaten  by 
obstruction  in  the  larynx,  tracheotomy  is  to  bo  had  recourse  to  ;  at  once  ; 
not  reserving  the  operation,  especially  in  the  child,  until  by  extreme 
urgency  of  the  symptoms  it  cannot  possibly  be  longer  delayed,  and 
recovery  is  rendered  more  than  problematical  by  congestion  in  the  brain, 
in  the  lungs,  or  in  both.  Laryngotomy  is  plainly  unsuitable ;  to  prac- 
tise that,  would  be  to  cut  into  the  affected  part,  and  to  fulfil  very  imper- 
fectly, if  at  all,  the  object  of  the  operation.  The  wound  of  tracheotomy, 
on  the  other  hand,  is  below  the  seat  of  disease,  the  affected  part  is  put 
at  rest,  life  is  saved  from  asphyxia,  and  the  inflaming  larynx,  by  being 
allowed  quietude,  is  powerfully  aided  in  the  resolutory  effort.  On  deca- 
dence of  the  inflammatory  process,  and  when  absorption,  clearing  away 
all  sweUing,  has  restored  the  normal  state  of  the  organ,  the  tube  is  with- 
drawn, and  the  wound  permitted  to  close.  By  too  long  delay  cicatricial 
contraction  may  occur,  or  permanent  thickening  remain,  so  as  to  prevent 
the  patient  afterwards  being  able  to  breathe  without  the  tracheal  wound 
remaining  open. 

Sj^asni  of  the  Glottis. 

It  has  been  already  stated  how  bronchotomy  may  be  highly  available 
in  the  case  of  spasmodic  closure  of  the  glottis,  threatening  asphyxia ;  as 
in  poisoning  by  carbonic  acid. 

Laryngismus  Stridulus,  a  spasmodic  affection  of  the  windpipe,  not 
imcommon  in  children,  and  occasionally  met  with  in  the  adult,  may  in  its 
paroxysms  threaten  suffocation;  and,  in  such  circumstances,  the  question 
of  the  expediency  of  bronchotomy  comes  to  be  entertained.  In  general, 
the  operation  is  to  be  withheld,  unless  the  circumstances  prove  extremely 
urgent ;  and  it  is  then  employed  as  a  means  of  palliation  and  protraction, 
rather  than  of  cure.  And  more  especially  will  the  prognosis  be  guarded 
and  unfavourable,  if  there  be  reason  to  believe  that  the  spasmodic  attacks 
are  dependent  on  irritation  produced  by  structural  change  at  a  low  part 
of  the  windpipe  ;  as  by  enlargement  of  the  thymus  gland,  affection  of 
the  bronchial  glands,  aneurism,  or  other  formation  of  tumour.  In  one 
form  of  aortic  aneurism,  when  the  tumour  is  small,  and  does  not  com- 
press and  contract  the  air  passage,  but  acts  on  the  larynx  irritatingly  by 
implication  of  the  recurrent  nerve,  causing  suffocative  paroxysms  of  spasm 
in  the  glottis,  it  seems  very  proper  to  have  recourse  to  tracheotomy  early, 
With  a  certain  hope  of  relief,  and  a  prospect  of  even  something  more  than 
mere  palliation.  But  when  the  tumour  is  large,  compressing  and  con- 
ractmg  the  air  passage,  and  causing  continuous  dyspnoea,  which  involves 
th  inspiration  and  expiration,  the  prospect  is  not  so  favourable,  and 
e  grounds  for  operation  are  scarcely  sufficient,  probably,  to  warrant  its 
erformance.*  Even  in  such  cases,  however,  it  has  been  recommended 
operate,  and  introduce  a  long  clastic  tube  of  such  size  as  the  trachea  at 
he  site  of  obstruction  will  admit,  which  shall  be  carried  beyond  the  situa- 
of  the  aneurism.  This  proceeding  must  be  attended  with  manifest 
*  Montlily  Journal,  Aug.  1851,  p.  185.    Ibid.,  Feb.  1853,  p.  114. 
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risk  of  lacerating  the  tliinncd  coats  of  tlje  traclica  and  aneurism,  and 
inducing  an  immediately  latal  result.* 

Lcmjngoscoxiy. 

In  examining  the  larynx  with  a  view  to  determine  the  existence  of 
structural  lesions,  their  nature  and  curability,  and  even  in  some  ca.ses  to 
effect  their  operative  treatment,  great  assistance  will  be  obtained  by  the 
use  of  the  laryngoscope. 

The  idea  of  the  employment  of  such  an  instrument,  in  the  diagnosis 
of  affections  of  the  glottis,  first  occurred  to  the  fertile  mind  of  Listen, 
who  in  1837,  in  his  Practical  Surgery,  wrote  as  follows  :    "  By  such  a 
glass  as  is  used  by  dentists  on  a  long  stalk,  previously  dipped  in  hot 
water,  introduced  with  its  reflecting  surface  downwards,  and  carried  well 
back  into  the  fauces,  a  view  may  often  be  had  of  the  parts."    This  hint, 
of  fully  twenty  years'  standing,  was  in.  1855  turned  to  good  purpose  by 
Garcia,  who,  in.  the  Philosophical  Magazine  and  Journal  of  Science 
(vol.  X.  p.  218)  for  1855,  published  a  series  of  observations  upon  the 
formation  of  the  voice.    In  1857  Dr.  Turck,  physician  to  the  General 
Hospital  at  Vienna,  occupied  himself  in  researches  upon  the  diagnosis  of 
laryngeal  disease  by  this  means.    Since  that  period  the  attention  of  the 
profession  and  of  physiologists  has  been  directed  to  the  prosecution  of 
the  study  of  diseases,  and  of  the  physiology  of  the  larynx,  by  means  of 
the  laryngoscope,  chiefly  through  the  active  exertion  of  Dr.  Czermack  of 
Prague.    By  Liston,  Garcia,  and  Turck,  the  illumination  was  obtained 
by  the  patient  sitting  facing  the  sun-light,  so  that  the  luminous  rays, 
falling  on  the  little  mirror  placed  in.  the  throat,  might  be  reflected  down 
into  the  larynx.    At  the  same  time  the  reflected  image  of  the  laryngeal 
apparatus  became  visible  in  the  mirror  to  the  observer,  whose  head  wa!- 
so  placed  as  to  see  without  intercepting  the  light. 

For  auto-laryngoscopic  investigation  an  additional  hand-mirror  is 
required,  by  means  of  which,  the  observer's  back  being  turned  to  the  sun 
the  light  is  first  reflected  upon  the  laryngeal  mirror,  and  thence  into  th 
larynx  ;  while  in  the  hand-mirror  he  sees  the  reflection  of  the  laryngea 
mirror,  with  the  picture  of  his  own  larynx.  Although  solar  hght  « 
undoubtedly,  in  point  of  brilliancy  and  colour,  far  better  fitted  fo 
enabling  the  observer  to  recognize  alterations  in  tint  than  any  artificia 
illumination  can  ever  be,  the  latter  is  more  generally  applicable  for  tlii; 
purpose.  When  artificial  light  is  employed  for  auto-laryngoscopy,  th< 
observer  must  sit  facing  and  close  to  the  lamp,  with  the  hand-niiiTO 
held  so  as  to  screen  his  eyes  from  the  light  which  illuminates  the  laryn 
geal  mirror  ;  while,  at  the  same  time,  he  is  enabled  to  see  in  the  gla 
of  the  hand-mirror  a  reflection  of  his  fauces,  and  the  image  formed  oi 
the  faucial  mirror. 

The  best  means  of  artificial  illumination  for  laryngoscopy  is  eith 
the  common  paraffin  lamp,  or  an  argand  gas  lamp.    In  examming 

*  Tt  were  out  of  jilace,  in  sncli  a  M'orlc  as  this,  to  enter  fully  into  the  various  intf' 
csting  and  important  affections  of  the  windpipe.    But  it  is  right  to  notice  tlioi 
l)ricfly,  in  connection  with  the  operation  of  bronchotomy  ;  the  leading  features  oi 
being  stated. 
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patient,  the  light  should  be  placed  close  beside  his  head,  and  a  little 
behind  the  level  of  the  face.  The  reflector  for  this  purpose,  instead  of  a 
hand-glass,  consists  of  a  slightly  concave  mirror,  like  a  large  ophthahno- 
scope,  either  held  or  fastened  in  front  of  the  observer's  face,  so  that  the 
aperture  in  the  centre  corresponds  to  the  axis  of  vision  when  he  looks 
into  the  patient's  mouth,  and  focuses  the  reflected  light  upon  the  soft 
palate  and  posterior  wall  of  the  pharynx. 

The  mirror  may  be  supported  by  being  fastened  to  the  observer's 
head  by  an  elastic  frontlet,  with  ball  and  socket  or  rectangular  movement ; 
or  it  may  be  attached  to  a  stem  passing  through  a  wooden  or  ivory  mouth- 
piece, which  is  held  between  the  surgeon's  teeth ;  or  it  may  be  affixed  to 
a  pair  of  spectacles,  or  attached  to  a  metal  stem  or  foot-piece  which  stands 
upon  the  table  ;  or,  lastly,  it  may  be  supported  separately  by  means  of  a 
more  or  less  elaborate  apparatus  composed  of  sliding  rods,  and  baU  and 
socket  joints,  screwed  to  the  chair  on  which  the  patient  sits.  Of  these 
the  simplest  is  held  by  most  experienced  operators  to  be  very  available 
in  aU  circumstances.  Eut  each  individual  observer  will  usually  find  that 
he  has  a  special  preference  for  one  form  of  mirror-support  rather  than 
another,  and  that  with  it  he  works  most  comfortably. 

Having  seated  the  patient,  arranged  the  light  and  illumination  to  his 
liking,  the  surgeon  now  desires  the  patient  to  open  his  mouth,  and 
teaches  him  how  to  keep  the  fauces  exposed  as  fully  as  possible,  while 
the  tongue,  from  base  to  apex,  is  depressed  below  the  level  of  the  teeth 
in  the  lower  jaw.  Until  a  patient  has  acquired  this  power  of  control 
over  the  tongue,  it  is  almost  impossible  satisfactorily  to  proceed  further 
with  the  investigation  ;  for  although  assistance  may  sometimes  be  gained 
in  steadying  the  organ  with  a  tongue  depressor  or  spatula,  it  is  impossible 
satisfactorily  and  gently  to  manipulate  with  the  mirror  in  the  fauces, 
wMle  with  the  other  hand  an  unequal  struggle  is  being  waged  with 
the  tongue.  Having  secured  the  steadiness  of  the  patient  and  of 
the  tongue,  the  surgeon  selects  the  faucial  mirror  of  as  large  a  size 
aa  is  suited  to  the  width  between  the  arches  of  the  palate.  Having 
wanned  it  over  the  lamp  or  gas,  so  as  to  be  pleasantly  hot  when  applied 
to  his  own  cheek,  he  carries  it  into  the  patient's  throat,  avoiding  the 
pillars  of  the  fauces,  but  bearing  its  upper  or  back  surface  against  the 
uvula,  and  thus  backwards,  either  against  or  towards  the  posterior  wall 
of  the  pharynx.  The  stem  of  the  faucial  mirror  will  generally  be 
found  supported  against  the  lower  bicuspid  teeth,  near  the  angle  of  the 
mouth.  The  position  of  the  mirror  is  now  altered  as  is  found  requisite, 
being  inclined  by  elevating  or  depressing  the  handle ;  or  it  is  gently 
rotated.  As  these  movements  are  efi:ected,  the  base  of  the  tongue  and  cir- 
cmnvallate  papillaj  will  usually  first  become  visible  ;  then  the  epiglottis, 
standing  up  in  bold  relief,  and  presenting  its  free  margin  and  posterior  or 
inferior  surface,  will  catch  the  observer's  eye  ;  and  then  a  confused  ruddy, 
dimly-liglited,  and  irregular  surface,  which  consists  of  the  upper  and  lower 
vocal  cords,  the  ventricles  of  Morgagni,  the  arytenoid  cartilages,  and  their 
processes,  the  cartilages  of  Wrisberg  and  Santorini,  the  arytseno-epiglotti- 
d£ean  ligament— and,  in  the  centre  of  the  lowest  part  of  the  epiglottis,  the 
cusluon  of  that  part.  To  distinguish  these  several  textures,  the  patient 
should  be  desired  to  call  his  laryngeal  mechanism  into  play ;  as  for 
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example  in  tlio  effort  at  coiigliing,  in  sounding  a  low,  and  then  a  liigh 
note,  in  raaldng  a  partial  eflbrt  at  swallowing,  and  lastly,  in  taking 
several  long  deep  inspirations.  Dnring  this  last  manoeuvre  the  glottis  is 
widely  thrown  open,  and  with  careful  management  the  surgeon  can  easily 
recognize  the  tracheal  rings;  and  in  favourable  circumstances — which 
import  a  steady  patient,  a  good  light,  a  capacious  glottis,  and  perpendicu- 
lar straightening  of  the  neck — the  bifurcation  of  the  trachea  can  even  be 
observed.  In  order  to  acquire  faciHty  in  manipulating,  auto-laryngo- 
scopy  should  be  diligently  practised ;  sun  light,  a  common  hand  mirror, 
and  the  ordinary  large-sized  and  square-shaped  faucial  mirror  being  em- 
ployed. The  experimenter  should  sit  with  his  back  to  the  window,  rest- 
ing his  left  elbow  on  a  chair,  in  his  left  hand  managing  the  ordinary 
mirror,  and  in  the  right  manipulating  the  faucial  one.  Till  he  has  gained 
a  confidence  in  his  powers  of  easy  recognition  of  the  parts  concerned,  he 
need  not  attempt  laryngoscopy  on  others.  He  must,  however,  bear  in 
mind  that  the  image  he  sees  of  his  own  larynx  in  auto-laryngoscopy  is 
"  upright while  in  examining  the  larynx  of  his  patient,  the  reflexion 
in  the  faucial  mirror  is  inverted,  so  that  what  seems  right  is  really  lefi^ 
and  vice  versa.  This  is  chiefly  important  in  operative  proceedings,  where 
this  instrument  is  employed  as  a  means  of  effecting  accurate  manipulation. 
There  are  no  doubt  patients,  in  whom  the  excessive  and  persistent  irrita- 
bility of  the  fauces  prevents  the  introduction  of  the  faucial  mirror.  In 
others,  at  first  impracticable,  the  difficulty  may  to  some  extent  be  over- 
come by  repeated  efforts,  or  by  the  employment  of  smaller  sizes  of 
mirror,  less  apt  to  incommode  the  arches  of  the  palate.  In  others, 
the  use  of  astringent  apphcations,  such  as  tannin  or  nitrate  of  silver,  to 
the  fauces  may  be  of  service  ;  or  the  throat  may  be  gargled,  just  before 
the  attempt,  with  cold  or  iced  water.  In  some,  the  bromide  of  ammonium 
administered  for  some  hours  previously,  in  large  doses,  seems  to  produce 
a  diminution  of  the  faucial  sensibility.  In  others,  especially  when  opera- 
tive manipulations  are  to  be  employed,  chloroform  may  be  inhaled  with 
advantage  ;  not,  however,  carried  so  far  as  to  induce  unconsciousness,  but 
only  to  act  locally  on  the  parts  with  which  its  vapour  first  comes  in  cou- 
tact,  and  thus  to  dull  the  faucial,  pharyngeal,  and  laryngeal  irritabiUty. 


Laryngitis. 

The  inflammatory  process,  occurring  in  the  larynx,  may  be  either 
chronic  or  acute. 

1.  Acute  Laryngitis,  a.  Laryngitis  simplex. — Tliere  is,  in  tins 
affection,  more  or  less  aphonia,  from  turgescence  of  the  mucous  membrane, 
with  the  accustomed  change  of  secretion — tlie  results  of  a  minor  amount 
of  the  inflammatory  process.  On  examination  with  the  laryngoscope,  the 
soft  lax  mucous  membrane  may  show  the  swelling  diffused  uniformly, 
and  not  at  any  part  great ;  or  the  margin  of  the  true  vocal  cords  and 
the  sinuses  of  Morgagni  may  alone  be  affected,  one  side  often  more 
than  the  other.  When  vocalisation  is  attempted,  the  parts  come  irregu- 
larly together,  and  the  hissing  sound  of  tlie  voice  is  obviously  due  to 
the  incomplete  approximation  of  tlie  arytenoid  cartilages  and  processosa 
permitting  too  free  an  escape  of  air  through  the  chink  of  the  larynx.i 
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Tlioi'O  is,  however,  no  interference  with  the  patency  of  the  glottis  in  the 
ctl'ort  at  full,  deep  inspiration ;  the  secretion,  accordingly,  is  not  liaLlo  to 
be  retained  and  accnniulated  ;  no  paroxysm  of  dyspnrea  threatening  suf- 
focation is  likely  to  be  caused  by  such  changes,  even  when  considerable  ; 
and  consequently,  in  this  affection  the  direct  interference  of  surgery,  by 
bronchotomy,  is  not  required.  Medical  treatment  as  for  cynanche,  of 
which  it  is  a  common  complication  or  consequence,  suffices. 

b.  Laryngitis  CEdcmatosa. — This  is  the  acute  (Edema  Glottidis  of 
Bayle  and  La^vrence,*  an  inflammatory  process  attacking  the  larynx,  and 
rapidly  causing  much  bulging  of  the  lining  membrane  by  serous  or  sero- 
purulent  infiltration  of  the  submucous  tissue.    In  consequence  of  such 
change,  the  characteristic  symptoms  are  soon  developed  ;  increasing  dys- 
pnoea, liable  to  paroxysmal  exacerbation ;  inspiration  protracted,  laboured, 
and  stridulous  ;  expiration  comparatively  easy  and  silent ;  anxiety  of 
countenance ;  rapid,  feeble  pulse ;  venous  congestion,  or  extreme  pallor 
of  the  face,  lips,  and  skin  ;  copious  transpiration  from  the  smface,  with 
great  languor ;  and  death  either  by  gradually-induced  coma,  or  from  sudden 
asphyxia  during  one  of  the  paroxysmal  attacks.    With  the  laryngoscope 
the  obstruction  is  found  chiefly  to  implicate  the  arytseno-epiglottidsean 
ligaments,  the  false  and  true  vocal  cords,  and  the  sinuses  of  Morgagni ;  the 
mucous  membrane  of  the  epiglottis  being  also  tumid.    In  many  cases, 
however,  when  the  asphyxia  is  very  acute  and  intense,  the  margins  and 
under-surface  of  the  true  vocal  cords  have  alone  been  implicated,  indi- 
cating that  it  is  change  in  them  which  really  forms  the  serious  obstacle  to 
insphation.    The  oedematous  parts  have  lost  their  normal  pink  tint,  and 
present  a  glistening  clear  amber  aspect,  due  obviously  to  the  distension 
of  the  mucous  and  submucous  tissue  with  sero-fibrinous  product.  When 
the  affection  impUcates  the  mucous  membrane,  covering  the  epiglottis, 
arytseno-epiglottidsean  ligament,  and  upper  part  of  the  laryngeal  apparatus, 
a  more  plain  indication  is  afforded  to  the  surgeon,  inasmuch  as  the  oede- 
matous swelling  may  be  felt,  on  the  epiglottis  and  glottis,  by  the  finger 
introduced  from  the  mouth ;  and  may  even  be  seen,  on  merely  depressing 
the  tongue  forcibly  by  the  speculum.    Practically,  the  disease  may  be 
divided  into  three  stages.     1.  There  is  the  condition  of  laryngitis  sim- 
plex; while  the  affection  has  not  proceeded  beyond  turgescence,  and 
when  there  is  no  obstruction  to  breathing.    But  this  state  is  quickly 
overpassed,  in  most  cases.    2.  The  characteristic  oedematous  swelling  is 
forming ;  not  diffused  and  uniform,  but  mainly  affecting  the  glottis  and 
its  immediate  neighbourhood,  and  causing  prominent  bulging  there. 
Eespiration  is  now  more  or  less  impeded ;  and  obstruction  is  on  the 
increase.    3.  Breathing  having  been  for  some  time  seriously  interfered 
with,  and  aeration  of  the  blood  imperfectly  performed,  untoward  results 
hegin  to  manifest  themselves  in  both  lungs  and  brain  —  congestion, 
followed  by  serous  accumidation  ;  and  the  threatening  of  asphyxia  is 
aggravated  by  the  approach  of  coma.     Most  frequently  the  obvious 
cause  of  death  is  by  the  former  event ;  obstruction  by  mucous  swelling 
becommg  greatly  augmented  by  the  accumulation  of  viscid  mucous 
secretion,  which  the  inefficient  efforts  at  coughing  cannot  relieve;  a 

*  T'AVM.;,  Mfin.  dc  1'  Acad,  do  Climirg.    LAwiiENOJi,  Med.  OhirurL'.,  trans.,  vol. 
VI.    LSI  5.  .  ' 


870 


(EDEMA  GLOTTIDIS. 


paroxj'sm  of  dyspnoea  is  induced  ;  in  the  tumultuous  disorder  of  respi- 
ration that  ensues,  it  is  not  improbable  tiiat  the  patient  may  drop 
asphyxiated  ;  and  recovery  from  tliat  state  will  be  seriously  affected  by 
the  cerebral  change  already  in  progress;  In  other  cases,  the  fatal  issue 
is  more  gradual ;  asphyxia  steadily  advancing,  without  paroxysmal  aggra- 
vation. The  causes  of  this  affection  may  be  idiopathic  or  traumatic.  It 
may  come  on  from  an  inflammatory  seizure  due  to  cold  affecting  the 
larynx,  it  may  be  an  extension  of  a  tonsillar  affection — of  a  simple,  or 
specific-inflammatory,  or  cancerous  nature.  It  may  also  be  induced  by 
wounds,  bruises,  or  fractures  of  the  laryngeal  apparatus ;  or  by  the  sting 
of  a  bee  or  wasp,  during  deglutition,  which  has  been  hidden  in  a  mouth- 
ful of  fruit ;  and  we  have  seen  that  the  imbibition  of  caustic  or  boiling 
water  has  frequently  caused  it  in  an  aggravated  form. 

The  suitable  treatment  is  active  throughout.    At  first  ordinary  anti- 
phlogistics  are  plied  industriously  ;  blood-letting,  antimony,  calomel  and 
opium.    These  may  arrest  the  affection  in  its  first  stage.    If  not,  let 
them  be  persevered  with ;  for  they  may  yet  mitigate  the  swelling,  pre- 
vent the  occurrence  of  urgent  symptoms,  and  procure  a  favourable  resolu- 
tion from  the  second  or  characteristic  stage,  without  life  having  been  ever 
seriously  endangered  by  threatened  asphyxia.   In  this  stage,  however,  be 
it  remembered,  blood-letting  must  be  had  recourse  to  with  very  consider- 
able caution ;  it  being  well  known,  from  experience,  that  there  is  an  in- 
tolerance of  this  remedy,  heroically  employed,  in  all  cases  in  which 
respiration  is  seriously  obstructed.    Let  mercury  take  the  place  of  loss 
of  blood ;  and  by  it,  judiciously  employed,  let  us  hope  to  limit  product 
and  promote  absorption  successfully,  and  thus  to  make  a  satisfactory  im- 
pression on  the  oedematous  bulging.    Not  seldom,  marked  benefit  will 
follow  free  scarification  of  the  epiglottis  and  lips  of  the  glottis,  by  means 
of  a  curved  knife ;   the  laryngoscope  being  used  to  guide  its  blade,  or 
the  tongue  being  fully  depressed  by  the  mouth-speculum,  so  as  to  ren-  • 
der  these  parts  accessible  to  such  procediu-e.    Should,  however,  resolu- 
tion fail  to  follow  on  the  use  of  such  means — the  symptoms  proving 
both  crescent  and  grave — let  bronchotomy  be  at  once  had  recourse  to ; 
regarding  the  operation  as  truly  a  part  of  the  remedial  treatment,  whereby 
the  peril  of  extreme  urgency  may  be  avoided,  not  as  a  last  resource . 
whereby  a  life  half  lost  may  only  perhaps  be  regained.    Tracheotomy  is 
plainly  to  be  preferred  ;  for  thus  only  can  we  place  the  artificial  opening 
beneath  the  seat  of  obstruction,  so  as  to  effectually  avert  the  immediate 
danger  by  impending  asphyxia  ;  and  thus  only  can  we  fulfil  the  very 
important  indication  of  placing  the  affected  part  in  the   state  of* 
comparative  quietude  and  repose,  so  suited  for  facilitating  resolution  and . 
recovery.    The  medical  treatment  is  not  interrupted  meanwhile.  In 
due  time  it  tells  favourably  on  the  swelling.  This  begins  to  subside,  and 
then  the  use  of  the  tube  may  be  begun  to  be  discontinued,  introducing  it 
only  occasionally.     Ultimately  the  part  recovers  itself  wholly  as  to 
swelling  ;  and  then,  the  tube  having  been  fully  withdrawn,  the  wound 
is  approximated  and  encouraged  to  heal.    During  the  first  hours  of  the 
tube's  use,  great  care  is  necessary  in  keeping  the  apertui-e  clear ;  viscid 
mucus  is  being  copiously  secreted  ;  the  power  of  expectoration  heiii,? 
very  weak,  occlusion  of  the  artificial  rinia  is  apt  to  ensue  ;  and  such  risk 
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by  sudden  asphyxia  is  all  the  inoro  likely  to  occur,  if  the  patient  have 
fallen  asleep  shortly  after  the  performance  of  the  operation — as  often 
happens.  More  than  one  day  and  niglit  may  liave  been  passed  in  sleep- 
less anxiety,  pain,  and  distress  ;  and  the  relief  at  once  experienced,  after 
the  first  effects  of  the  tube's  introduction  have  passed  away,  is  apt  to  lull 
the  relieved  sufferer  into  a  deep  and  unconscious  slumber — from  which 
it  were  hard  to  be  awakened,  abruptly,  only  to  perish  by  suffocation. 
This  risk  is  greatly  diminished  by  employing  a  double  tracheotomy  tube  ; 
the  inner  one  longer  than  the  outer,  and  so  constructed  to  slip  readily 
within  the  outer,  that  the  qualified  attendant,  who  must  be  in  constant 
surveillance,  can  easily  maintain  clearance  of  the  tube  by  removing  it  from 
time  to  time,  and  carefuUy  washing  and  clearing  it  out  by  means  of  a 
piece  of  bandage  soaked  in  water,  till  its  patency  has  again  become 
complete.  This  must  be  carefully  attended  to  until  the  excessive  secre- 
tion of  mucus  has  diminished,  and  the  power  of  expectoration  been 
regained. 

In  this  affection,  then,  let  tracheotomy  be  had  recourse  to,  so  soon  as 
it  is  plain  that  medical  treatment  has  failed  to  effect  timeous  resolution. 
Do  not  delay,  until  both  lungs  and  brain  have  been  so  far  involved,  by 
the  persistent  dyspnoea  and  the  frequently  repeated  paroxysms,  as  to 
render  recovery  under  any  treatment  at  that  stage  more  than  doubtfuL 

c.  Laryngitis  Fihrinosa  is  usually  combined  with  a  corresponding 
morbid  state  of  the  trachea — tracheitis  fihrinosa — constituting  Croup. 
This  inflammatory  affection  of  the  larynx  is  proper  to  infancy  and  child- 
hood, occurring  most  frequently  between  the  ages  of  a  few  months  and 
seven  years,  more  rarely  between  seven  and  fourteen,  but  occasionally  met 
with  up  to  twenty-one  years  of  age.    The  latter  periods,  however,  may  be 
regarded  rather  as  liable  to  attacks  of  oedema  glottidis  ;  and  we  may  very 
reasonably  suspect  that  often  a  mistake  has  been  made  in  including  these 
cases  under  the  name  of  croup.    The  disease  rarely  occurs  in  well-clothed 
and  carefully -tended  children,  unless  there  has  been  undue  exposure  of 
them,  as  by  sitting  on  damp  grass  or  under  trees.    A  residence  in  damp, 
ill-drained,  low- lying  parts  of  town  or  country,  and  the  occurrence  of  scar- 
latina, erysipelas,  or  small-pox,  may  all  be  assigned  as  causes  for  its  access. 
The  symptoms  usually  come  on  at  night.    The  child  has  been  put  to  bed, 
sleeps  soundly  for  an  hour  or  two,  but  becomes  feverish  and  flushed,  while 
quick  noisy  breathing  and  a  tickHng  cough  disturbs  his  rest ;  perhaps  the 
cough  becomes  noisy  and  barking,  and  the  sound  of  the  cry  or  voice  hoarse. 
Sometimes  these  symptoms  again  subside  in  the  morning,  but  the  child 
18  languid,  peevish,  fretful,  thirsty,  and  lacking  his  accustomed  appetite ; 
at  night  the  laryngeal  cough  returns,  and  the  uneasiness  which  the  child 
suffers  seems  to  proceed  from  the  throat  and  chest.     The  breathing 
hecomes  quickened,  noisy,  and  stridulous,  the  fever  increases,  and  the 
anguish  and  oppression  of  the  chest  become  paroxysmally  aggravated,  so 
^at  the  child  cannot  lie,  and  will  sit  up  or  be  taken  in  his  nurse's  arms. 
■Che  sound  of  the  voice  becomes  crowing  or  hissing  in  tone,  and  the  cough 
now  possesses  a  clear  ringing  sound.    The  lips  and  tongue  become  dry 
and  parched,  the  eyes  watery  and  staring,  the  veins  of  the  head  and  neck 
bulging,  the  face  puffy  and  livid,  the  pulse  quick  and  feeble ;  tlie  chest 
expands  very  partially,  the  lower  ribs  being  usually  sucked  in  with  each 
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effort  at  inspiration  ;  and  now  the  child  either  dies  suddenly  asphyxiated 
in  a  convulsive  attack  during  the  spasms,  or  the  efforts  at  respiration 
grow  gradually  feebler — tlie  nostrils,  however,  expanding  widely  at  every 
inspiration  ;  the  face  grows  more  pallid,  the  pulse  quicker,  tlie  eyes  heavy 
and  expressionless,  the  pupils  dilated,  coma  becomes  complete,  and  the 
child  dies  exhausted.  The  unequivocal  symptom  of  the  disease  is  the 
exsputation  of  false  membrane,  in  shreds  or  moulds  of  the  larynx,  tracliea, 
or  bronchi ;  and  this  is  sometimes  attended  with  very  great,  but  only 
temporary,  relief.  The  disease  runs  its  fatal  course  very  rapidly,  a  few 
days  at  farthest  being  its  limit ;  sometimes,  in  fact,  after  a  few  hours,  in 
a  very  young  child,  the  symptoms  will  have  advanced  so  far  as  to  render 
recovery  almost  impossible.  For  practical  purposes,  there  may  be  a 
convenient  division  into  three  stages.  1.  The  laryngitis  simplex,  but  of 
greater  intensity  than  in  the  case  of  oedema  glottidis,  and  with  a  marked 
tendency  to  spread  along  the  mucous  membrane  downwards.  2.  The 
fibrinous  formation  begun ;  aggravating  all  the  symptoms,  and  affording 
serious  obstruction  to  breathing.  3,  The  lungs  and  brain  implicated,  as 
in  the  former  case,  by  reason  of  the  continuance  of  impeded  respiration. 
The  lungs,  however,  in  this  case,  are  exposed  to  an  additional  source  of 
danger.  The  inflammatory  process,  by  continuous  extension,  may  have 
reached  the  bronchial  ramifications  ;  and  to  the  oppression  of  the  lungs' 
play,  otherwise  occasioned,  the  additional  and  serious  complication  of 
bronchitis  may  be  added. 

In  the  first  stage,  medical  treatment  is  practised ;  a  smart  emetic,  a 
warm  bath,  and  repeated  hot  poultices,  with  turpentine,  appHed  to  the 
throat  and  chest,  being  of  more  service  than  anything  else.  Blood-letting 
is  ill  borne,  counter-irritation  by  bhstering  is  too  tardy,  and  the  continued 
use  of  calomel,  antimony,  or  sulphate  of  copper,  is  so  depressing,  that  in 
many  cases  where  they  apparently  have  proved  serviceable  in  checking 
the  progress  of  the  laryngeal  symptoms,  they  have  induced  so  much 
gastro-intestinal  iiTitation  as  to  determine  a  fatal  result.  At  this  period 
there  is  no  demand  for  tracheotomy  on  account  of  urgency  of  symptoms 
connected  with  respiration  ;  and  the  spreading  acute  inflammatory  process 
is  not  likely  to  be  limited  in  either  its  extent  or  intensity,  by  the  inflic- 
tion of  a  tracheal  wound,  and  retention  of  a  foreign  body  therem.  In 
the  second  stage,  the  symptoms  are  sufficiently  urgent  to  call  for  any  aid 
which  our  art  can  afford.  Tracheotomy  will  give  a  more  dnect  and  firee 
entrance  for  air  passing  towards  the  lungs,  than  through  the  affected 
larynx  ;  and  the  larynx  will  be  placed  in  a  state  of  comparative  rest, 
favourable  to  recovery.  But  the  same  good  result  does  not  follow  as  in 
the  case  of  acute  oedema  glottidis.  In  croup,  unfortunately,  the  disease 
is  not  limited  to  the  larynx,  but  has  often  passed  the  site  of  tracheal 
wound,  and  is  abeady  established  in  the  bronchial  tubes;  the  wound  is 
made — not  in  a  comparatively  sound  part,  to  afford  rest  to  the  superior 
portion  of  the  canal — but  in  the  midst  of  the  disease,  affording  rest  to 
but  a  part,  and  perhaps  a  minor  part,  of  the  disorder's  seat,  and  possibly 
inducing,  by  its  additional  stimulus,  an  aggravation  of  the  Avhole.  Air  is 
let  in  towards  the  hmgs,  but  with  only  a  doubtful  chance  of  reaching  them  ; 
for  by  this  time  the  bronchial  tubes  may  bo  clogged  with  viscid  mucus, 
while  certainly  the  bronchial  membrane  is  itself  swoln  and  iufdtrated. 
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the  tracliea  may  he  more  or  less  obstructed  hy  false  membrane,  and  per- 
haps, indeed,  pseudo-membranous  formation  may  have  extended  through- 
out almost  the  Avholo  broncliial  ramifications.    When  the  third  stage  of 
croup  has  set  in,  tracheotomy  nmst  prove  only  exceptionally  a  means  of 
restoring  the  patient.    In  this  disease,  therefore,  the  practical  inference 
from  such  considerations  will  bo,  that  in  the  first  stage  oiu*  principal 
confidence  must  be  placed  in  medical  treatment.    When,  however,  the 
second  stage  has  set  in,  in  spite  of  medical  efforts  to  check 
the  progress  of  the  disease,  the  question  arises,  Shall  we 
perform,  or  shall  we  not  resort  to  tracheotomy  ?    This  ques- 
tion has  been  very  difi'erently  answered  by  the  experience 
of  different  surgeons.    By  some  it  is  considered  as  a  despe- 
rate attempt  to  save  life,  and  therefore  not  justifiably  under- 
taken so  long  as  medical  treatment  holds  out  a  shadow  of  a 
hope  of  checking  the  disease.    By  others,  a  great  success 
in  the  employment  of  tracheotomy  in  cases  of  supposed 
croup  has  led  them  to  resort  to  its  performance  in  every 
case,  whenever  the  respiration  becomes  seriously  interfered 
with,  whatever  the  stage  of  the  disease — so  long,  in  fact,  as 
the  httle  patient  is  struggling  inefi'ectually  for  breath  and 
not  actually  moribund.    To  the  latter  class  of  practitioners 
we  incline  to  belong,  and  hold  that  the  surgeon  should  un- 
hesitatingly undertake  the  operation  whenever  the  dyspnoea 
is  urgent,  sustained,  and  accompanied  by  drawing  in  of  the 
lower  part  of  the  chest  on  inspiration,  with  recurring 
paroxysmal  attacks,  a  rapid  pulse,  becoming  feeble,  a  con- 
gested or  a  pallid  and  leaden  aspect,  with  turgid  veins  and  copious 
perspiration.     If  the  operation  is  not  performed  under  such  circum- 
stances, death  may  ensue  during  the  next  paroxysm ;  or  if  it  be  de- 
delayed  longer,  the  delay  is  sure  to  induce  oedema  of  the  lungs,  to  increase 
the  likelihood,  therefore,  of  congestion  or  actual  stasis  of  the  pulmonary 
circulation,  to  exhaust  the  heart  by  its  inability  to  force  onwards  the 
blood  accumulating  on  the  right  side,  and  lastly,  still  further  to  diminish 
the  powers  of  life  by  the  persisting  dyspnoea,  and  the  continuance  of 
depressing  treatment,  so  that  the  little  chance  becomes  no  chance  at  all 
when  tracheotomy  is  performed  at  a  later  period.    ]S"o  doubt  the  tube 
and  woimd  in  the  trachea  may  be  causes  of  bronchitis ;  but  certainly 
impending  asphyxia,  oedema  of  the  lung,  and  its  consequences,  and 
exhaustion  of  the  patient,  are  far  more  likely  to  act  injuriously  in  deter- 
mining not  only  bronchitis,  but  also  collapse  of  the  lung,  if  permitted  to 
continue  till  a  fatal  issue  is  obviously  threatened.    No  doubt,  also,  the 
false  membrane  may  extend  beyond  the  tracheal  opening ;  that,  however, 
does  not  preclude  its  exsputation,  after  tracheotomy,  any  more  than  before  ; 
nay,  it  saves  tlie  patient  from  the  risk  of  the  shreds  or  casts  becoming 
impacted  in  the  glcjttis,  and  thus  inducing  instantaneous  death.  But 
experience  proves  furthermore  that  where  it  does  not  save  the  little 
patient  from  death,  it  alleviates  his  sufferings  ;  affording  him  respite  from 
struggling  ellbrts,  at  a  small  expense  of  tempoj-ary  additional  pain,  while 
It  stdls  the  hoarse  cry  and  the  barking  cough  wliich  have,  during  tlio 
Fig-  297.  Example  of  fiilse  mcmbnino,  in  ciuuii.  iLa  evil  eoust'.nieiiecs  very  aiii>an'iit, 
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weary  watch,  been  so  sore  a  trial  to  his  anxious  friends.  In  undertaking 
the  operation,  the  surgeon  should  satisfy  himself  as  to  the  condition  of 
the  chest ;  seeing  tliat  the  want  of  expansion  acts  equally  on  both  sides, 
that  the  respiratory  murmur — not  the  lioarse  and  shrill  rhonchus  commu- 
nicated from  the  larynx  and  consonating  through  the  bronclii  of  the 
lung,  but  of  the  air  entering  both  lungs — can  be  heard,  and  that  there  is 
no  dulness  on  percussion  at  either  base.  His  duty  then  is  plain.  He 
should  perform  tracheotomy  as  speedily  as  possible.  The  operation  may 
not  save  his  patient,  or  the  case  may  not  be  one  of  true  croup,  but  certainly 
nothing  else  will  help  the  sufferer,  whether  the  case  be  croup  or  not.  The 
question  still  remains,  Where  should  the  operation  be  performed  1  If 
laryngotomy  be  chosen,  we  open  the  air-tube  certainly  above  the  seat  of 
the  membranous  formation.  The  same  objection  holds  good  in  regard  to 
the  supra-thyroid  operation,  by  which  we  open  the  trachea.  The  mem- 
brane, probably,  may  extend  lower  down ;  though,  as  Home,  one  of  the 
first  and  best  writers  on  this  affection,  has  remarked,  "  The  place  first 
and  most  particularly  affected  is  the  upper  part  of  the  trachea,  about  an 
inch  below  the  glottis."  We,  therefore,  prefer  the  deeper  and  more 
difficult  operation  of  opening  the  trachea  immediately  above  the  sternal 
notch,  and  below  the  isthmus  of  the  thyroid  gland.  Tlie  after  treatment 
of  these  cases  in  children  of  tender  age  constitutes  one  of  the  most  im- 
portant elements  in  the  success  of  this  operation.  The  duties  of  the 
nurse  or  attendant  should  consist  in  watching  the  breathing,  keeping  the 
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tube  clear,  maintaining  an  equable  warmth  and  moisture  in  the  atmos- 
phere of  the  apartment,  and  in  stimulating  the  system,  or  depressuig 
inflammatory  reaction  in  the  pulmonary  organs,  as  the  pulse  and  aspect 
of  the  patient  seem  to  indicate.* 

*  Trousseau  and  Bretonneau  warmly  advocate  the  performance  of  tracheotomy  m 
croup,  and  support  their  doctrine  by  an  array  of  successful  cases  (Brit,  and  For. 
Kev.,  No.  23,  p.  110).  On  this  point,  however,  the  question  must  always  obtrude 
itself— Were  these  cases  all  examples  of  tine  croup  ?  For  it  is  well  known  how  loosely 
medical  nomenclature  is  often  applied ;  and  as,  by  some,  all  sores  on'  the  peius  M-e 

Fig.  298.  End  of  the  sporige-prol.antr,  for  the  larynx  ;  the  sponge  always  carefully 
aifixed  to  whalebone  not  made  brittle  by  the  caustic. 
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The  direct  application  of  nitrate  of  silver,  in  strong  solution,  to  tlie 
affected  part,  has  been  advocated  by  Green  of  New  York  and  otliers,  as 
productive  of  benefit  in  the  early  stage  of  this  disease.  By  means  of  a 
powerful  spatuhx,  the  tongue  is  depressed  and  brought  forwards  ;  a  bent 
piece  of  whalebone,  tipped  with  sponge,  and  soaked  in  the  solution  (from 
two  to  four  scruples  of  the  salt  to  the  ounce  of  distilled  water)  is  passed 
behind  the  epiglottis,  and  then  suddenly  forced  down  upon  the  top  of 
the  larynx.  Dr.  Hamilton  of  Falkirk  has  recently  recommended  for  tliis 
purpose  a  piece  of  small-bore  caoutchouc  tube,  about  a  foot  long,  open  at 
both  ends,  and  attached  to  the  curved  whalebone  larynx  probang,  so  as 
to  follow  its  curve,  and  project  beyond  it.  This  is  dipped  into  the  caustic 
.•solution,  the  proximal  extremity  of  the  tube  is  then  compressed  by  the 
right  forefinger  against  the  whalebone  handle,  and  after  a  good  view  of 
the  epiglottis  has  been  obtained,  the  distal  point  of  the  india-rubber  tube 
is  directed  immediately  over  its  apex ;  the  patient,  in  obedience  to  the 
surgeon's  command,  then  attempts  to  take  a  deep  breath,  the  controlling 
pressure  on  the  tube  is  removed,  and  the  solution,  escaping  suddenly, 
takes  the  glottis  by  surprise,  and  passes  into  the  trachea.  Unfortunately, 
in  croup,  the  plan  of  treatment  by  the  application  of  nitrate  of  silver 
has  not  been  found  satisfactory  ;  the  small  size  of  the  larynx  and  trachea 
rendering  a  very  slight  cause  of  obstruction  amply  sufficient  to  induce 
asphyxia. 

d.  Diphtheria,  or  Cynanche  memhranacea,  usually  commences,  as  we 
have  already  seen,  in  the  fauces — generally  on  one  or  both  tonsils — and, 
extending  to  the  pharynx,  may  also  ajffect  the  larynx.  The  disease  is 
apparently  a  mere  local  manifestation  of  a  constitutional  condition  due  to 
septic  influences,  generally  traceable  to  foul  drainage.  The  implication 
of  the  lar}Tix  is  rarely  met  with  in  the  early  stage  of  the  disease ;  more 
usually  when  it  is  further  advanced.  In  the  early  stage,  if  laryngeal 
dyspnoea  manifests  itself,  tracheotomy  may  be  had  recourse  to  with  as 
good  a  prospect  as  in  croup.  In  the  later  stage,  the  advanced  period  of 
the  affection  implying  weakness  of  system,  and  therefore  feeble  powers  of 
bearing  up  under  operative  treatment,  the  prognosis  becomes  unfavour- 
able ;  but,  further,  the  paralysis  consequent  on  diphtheria,  which  we  so 
commonly  observe  affecting  the  muscles  of  the  palate,  the  ciliary  muscle 
of  the  eyeball,  and  even  the  muscles  of  the  limbs,  sometimes  implicates 
those  of  the  glottis  as  well,  rendering  them  incaj^able  of  resisting  the 
entrance  of  foreign  bodies  into  the  larynx.  A  fatal  result  from  this  cause 
has  more  than  once  been  observed  to  carry  off  a  patient,  on  whom  an 
apparently  satisfactory  tracheotomy  had  been  performed,  the  fluid  passing 
the  glottis  and  tracheotomy  tube,  and  not  being  expelled  through  the 
latter  in  sufficient  quantity  to  prevent  suffocation.  In  such  circumstances 
a  feeding  tube  should  be  passed,  and  through  it  all  nutriment  should  be 
conveyed  to  the  stomach  till  the  glottis  resumes  its  function, 

e.  Laryngitis  Purulenta* — Such  a  result  is  of  comparatively  rare  occur  - 
rence ;  and  fortunately  also,  when  it  does  occur,  the  affection  is  usually 

nailed  chancres,  all  hard  swellings  on  the  hreast  dignified  by  the  appellation  of 
^'■mhx}H,  every  siisi)icions  fungus  called  fungus  heniatodes— so  may  all  acute  affections 
"I  the  larynx  U;  arrnnged  und(!r  the  general  denomination  of  croup. 
*  London  Medical  Gazette,  Januaiy  12,  1833. 
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confined  to  the  upper  part  of  the  larynx,  and  corresponding  portion  oi 
the  fouces.    The  matter  is  not  limited  in  the  form  of  abscess,  but  is  dif- 
fusely infiltrated  into  the  submucous  areolar  tissue.  The  membrane  gives 
way,  the  matter  is  dischai'ged,  and  an  ulcerated  surface  remains.  The 
symptoms  and  progress  are,  in  the  first  stage,  those  of  simple  laryngitis 
acute  or  chronic.    In  the  suppurative  stage  the  pain  is  increased,  espe-  • 
cially  on  pressure  over  the  larynx,  and  the  uneasiness  in  respiration  may  < 
become  extreme,  while  the  voice  is  completely,  or  almost  completely,  , 
destroyed.    These  symptoms  are  relieved  by  the  escape  of  the  matter, 
indicated  by  the  expectoration  of  pus  along  with  blood  and  mucus.  This 
result  having  been  attained,  the  inflammatory  affection  may  subside,  or 
ulceration  may  obstinately  progress ;  either  simply  invohang  the  mucous  a 
membrane,  or  destructively  invading  the  muscles,  cartilages,  and  their 
ligaments  as  well,  attended  with  expectoration  of  portions  of  them,  or  if 
it  has  extended  downwards,  of  the  tracheal  rings  also.    After  this  the 
expectoration  may  gradually  diminish,  the  breathing  become  restored 
nearly  to  its  normal  condition,  and  the  voice  more  or  less  completely 
recovered ;  or,  the  disease  maintaining  its  ground  or  extendiug,  one  form 
of  phthisis  laryugea  becomes  established.   The  treatment  in  its  early  stage 
is  that  of  acute  laryngitis.  As  the  suppurative  result  is  attained,  the  dys-  - 
pnoea  may  demand  tracheotomy,  which  will  not  only  afford  relief  but 
act  as  a  remedial  agent  in  putting  the  larynx  at  rest  for  a  time,  and  thus 
affording  facihties  for  a  complete  restoration  of  this  organ.    When  the 
purulent  expectoration  is  excessive,  and  if  blood  more  particularly  is 
mixed  with  it,  tonics,  cod-liver  oil,  and  the  local  appHcation  of  the  nitrate 
of  silver  solution  by  means  of  the  probang,  hair  pencil,  or  tube,  should 
be  had  recourse  to,  with  the  application  externally  of  blistering  tissue. 

11.  Chronic  Laryngitis. — This  may  be  the  result  of  an  acute  or 
subacute  attack ;  more  frequently  it  is  chronic  from  the  first.  But, 
however  originating,  it  is  ever  liable  to  sudden  and  acute  aggravation, 
from  comparatively  slight  causes  ;  bringing  life  into  peril — all  the  more 
imminently  on  account  of  the  insidious  and  comparatively  mild  nature  » 
of  the  previous  symptoms. 

a.  Thickening  of  the  Mucous  Membrane,  resulting  from  what  may  be 
termed  Simple  Chronic  Laryngitis,  or  from  condylomatous  thickening  of 
the  mucous  membrane,  in  which  the  ulcerated  or  thickened  tubercular-like 
patches  can  easily  be  recognised  by  means  of  the  laryngoscoiDe,  usually 
gives  way  to  remedial  treatment  alone ;  leeches,  counter-irritation,  mer- 
cury, and  other  alteratives.  Should  an  acute  accession  supervene — and  1 
to  such  the  patient  is  constantly  liable — obstruction  to  respiration  may  ' 
be  speedily  induced,  threatening  the  most  serious  consequences.  Under  i 
such  circumstances,  proportional  augmentation  of  the  medical  treatment 
may  fail  to  relieve  ;  and  then  tracheotomy  comes  to  be  required. 

As  a  general  rule,  when  counter-irritation  is  employed  in  any  affec- 
tion of  the  larynx,  it  should  be  applied  either  laterally,  or  on  the  back  ■ 
of  the  neck,  not  in  front.    For,  the  remedial  effect  is  the  same;  and  it 
is  obviously  expedient  to  leave  the  site  of  tracheotomy  clear  and  avail- 
able, in  the  event  of  recourse  to  that  operation  becoming  ncccssar)^ 

h.  FolUoular  disease  of  the  larynx  is  an  alfection  of  great  ircquoncy; 
the  disease  being  resident  and  in  most  cases  originating  in  the  mucous 
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follicles.  These  are  seen  on  tlie  back  of  the  pharynx,  in  various  stages 
and  forms  of  morbid  alteration — hyportrophied,  vesicular,  pustular,  ulce- 
rated ;  and  the  presence  of  similar  cliangc  within  the  larynx  is  marked 
by  characteristic  symptoms — cough,  expectoration,  hoarseness  of  voice, 
etc.  This  affection  is  particularly  liable  to  occur  in  public  speakers  and 
clergymen ;  hence  the  term  "  dysphonia  clericorum"  in  which,  along  with 
aU  otlier  chronic  affections  of  the  larynx,  this  disease  is  classed.  If 
permitted  to  advance,  the  consequences  are  serious  ;  loss  of  voice,  in- 
crease of  structural  change  in  the  air  passages,  and  impairment  of  the 
general  health.  Treatment  consists  in  rest  of  the  parts  ;  application  of 
the  nitrate  of  silver,  in  the  manner  already  described,  both  to  the  fauces 
and  within  the  larynx ;  and  alteratives  internally,  according  to  circum- 
stances— arsenic,  iodide  of  iron,  Donovan's  liquor,  etc.  Should  the 
circumstances  of  the  patient  admit  of  it,  a  residence  for  one  or  two 
winters  in  Italy,  Egypt,  or  Syria,  will  usually  do  more  than  any  medi- 
cinal treatment  to  restore  the  parts  to  theii"  normal  condition. 

c.  Chronic  CEdema  Glottidis. — This  affection  is  more  gradual  and 
less  marked  than  the  acute  form ;  but  is  not  less  dangerous ;  being  liable 
to  sudden  and  great  exacerbation.  The  oedema  is  gradually  formed,  of 
more  soUd  consistence,  and  more  uniformly  diffused.  Eut  from  slight 
exposure  to  cold,  error  in  diet,  or  other  casualty,  acute  accession  is  very 
prone  to  supervene  ;  speedily  blocking  up  the  passage,  and  causing  the 
most  distressing  and  dangerous  dyspnoea  ;  partly  by  acute  swelling,  partly 
by  entanglement  of  viscid  mucus,  partly  by  spasmodic  or  otherwise  dis- 
ordered action  of  the  muscles  of  the  larynx.  Sometimes,  without  any 
apparent  source  of  aggravation,  a  fit  of  dyspnoea  suddenly  occurs  ;  de- 
pendent, probably,  on  the  last-mentioned  cause — spasm.  Such  a  patient 
is  never  secure.  One  moment  he  may  be  walking  abroad,  conversing, 
or  otherwise  enjoying  life  with  tolerable  comfort ;  the  next  he  may  be 
prostrate,  livid,  and  struggling  for  existence.  A  fatal  result,  however, 
seldom  foUows  the  first  of  such  seizures.  Minor  attacks  usually  precede 
the  fatal  event. 

The  duty  of  the  practitioner  is,  by  suitable  treatment,  to  arrest  the 
sluggish  process,  to  undo  the  change  of  structure,  and  to  restore  tone  to 
the  enfeebled  system  ;  and,  by  every  care,  to  provide  against  the  appli- 
cation of  such  causes  as  are  likely  to  induce  aggravation.  Should  such 
aggravation  occur,  he  must  be  on  the  alert.  Medical  treatment  is  con- 
tinued, with  redoubled  care  and  anxiety  ;  and  the  patient  is  closely 
watched.  If  the  treatment  prove  unsatisfactory — fits  of  dyspnoea  con- 
tmuing  to  recur — tracheotomy  is  certainly  to  be  performed.  Thus  only 
can  the  tenure  of  life  be  rendered  at  all  secure  in  such  cases  ;  and  then, 
too,  the  other  remedial  means  may  be  expected  to  have  a  more  salutary 
effect  on  the  original  disease — as  in  the  case  of  simple  thickening.  After 
some  time,  the  tube  may  be  withdrawn,  and  the  wound  closed.  How- 
ever, prognosis  as  to  discontinuance  of  the  tube  is  not  so  favourable  as 
m  the  acute  form.  Resolution  may  be  slow  and  imperfect ;  the  part 
may  never  wholly  regain  its  normal  state  ;  perhaps  respiration  cannot  be 
restored  through  the  normal  passages;  and  tlio  tube,  consequently,  may 
require  to  be  worn  during  the  remainder  of  life. 

d.  Ulceration  of  ihe  Lcmjnx. — The  larynx  is  liable  to  ulceration  of 
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different  kinds — the  result  usually  of  a  chronic  inflammatory  process  :  1. 
Sinqile  ulceration  may  occur  as  a  direct  result  of  acute  or  chronic  laryn- 
gitis, or  of  follicular  disease ;  or  the  larynx  may  be  implicated  secondarily 
by  extension  of  ulceration  from  the  fauces — as  is  not  unlikely  to  happen 
in  patients  who  have  the  misfortune  to  labour  under  an  aggravated  form 
of  syphilis.  The  ulceration  is  very  liable  to  be  surrounded  by  oedema- 
tons  swelling,  which,  by  obstructing  respiration,  seriously  compUcates 
the  case,  and  may  demand  both  instant  and  energetic  measures  to  save 
life.  And  such  complication  is  especially  apt  to  occur,  if  by  exposure, 
or  other  cause,  an  inflammatory  aggravation  have  supervened  on  the 
previously  chronic  form.  Or  the  amount  of  oedema  may  be  slight,  re- 
spiration may  never  be  seriously  impeded,  the  ulcer  may  heal,  and  the 
normal  calibre  and  function  of  the  larynx  may  be  almost  wholly  restored. 
Or,  on  cicatrization — long  delayed — contraction  and  displacement  of  the 
parts  are  such,  as  permanently  to  interfere  most  seriously  with  both  voice 
and  respiration. 

Treatment  consists  in  constitutional  alteratives,  suitable  regimen, 
careful  protection  from  all  sources  of  aggravation,  patient  continuance  of 
moderate  counter-irritation,  and  regulated  use  of  nitrate  of  silver  to  the 
affected  part ;  and  thus  we  hope  to  effect  cicatrization,  ere  dangerous 
loss  of  substance  has  occurred — to  effect,  in  short,  something  like  actual 
resolution.    If  oedema  supervene,  and  life  be  threatened  by  paroxysmal 
dyspnoea,  tracheotomy  is  imperatively  demanded,  and  must  be  performed. 
At  this  juncture,  it  is  indispensable  to  the  preservation  of  life.    But  it 
comes  to  be  a  question,  whether  its  earHer  employment  may  not  be  ex- 
pedient ;  not  to  save  life,  directly,  but  to  save  structure ;  by  placing  the 
larynx  at  rest,  and  so  facilitating  the  action  of  remedial  means — accele- 
rating cicatrization  while  ulceration  is  yet  both  limited  and  superficial^ 
and  thus  preserving  unimpaired  the  important  function  of  the  organ.  I 
would  incline  to  the  opinion  that  it  is  expedient  to  have  recourse  to 
tracheotomy,  and  temporary  use  of  the  tube,  in  those  cases  of  simple 
nicer  of  the  larynx  which  threaten  to  resist  ordinary  remedial  means, 
and  which,  by  loss  of  substance,  endanger  the  function  of  the  part; 
operating^  before  life  has  been  threatened  by  intercurrent  oedema ;  when 
there  is  soreness  on  pressure  of  the  thyroid  cartilage ;  when  pain  is  felt 
acutely,  on  the  box  of  the  larynx  being  rubbed  laterally  across  the  spine; 
when  there  is  a  sensation  of  rawness  and  soreness  in  the  part,  complained 
of  by  the  patient ;  when  there  is  decided  and  peculiar  foetor  in  the 
breath,  with  pain  and  difficulty  in  swallowing,  cough,  and  purulent  sputa 
— occasionally  streaked  with  blood ;  and  when  these  symptoms  pereist 
unsubdued.    By  the  operation,  the  diseased  part  is  put  at  rest ;  counter- 
irritation  and  alterative  treatment  will  have  a  much  more  powerful  and 
salutary  influence  ;  and  besides,  an  additional  opportunity  is  afforded 
of  applying  remedial  means  directly  to  the  xilcerated  parts.    From  the 
tracheal  wound,  the  nitrate  of  silver  may  be  applied  freely  to  the  diseased 
surface,  more  readily  and  accurately  than  through  the  glottis.  And  thus, 
healing  may  be  obtained  at  an  earlier  period  than  otherwise  could  have 
been  possible ;  the  part  recovers  without  loss  of  substance  ;  and,  after  a 
time,  the  tube  may  be  finally  withdrawn,  leaving  the  cure  complete. 
When,  however,  tracheotomy  has  been  performed  at  an  advanced  penod 
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of  the  case,  on  account  of  emergency  caused  Ly  oedema,  the  tube's  dis- 
continuance is  very  uncertain ;  a  falling  in  of  the  box  of  the  larynx  is 
too  probable,  as  the  result  of  cicatrization  ;  and,  in  consequence,  perma- 
nency of  the  artificial  opening  may  be  rendered  indispensable. 

2.  Tubercular  Ulceration  may  attack  the  windpipe ;  constituting 
the  true  Phthms  Laryngea.  There  is  first  submucous  or  mucous  tuber- 
cular formation,  which  softens,  disintegrates,  and  opens  up  the  membrane 
in  patchy  chronic  ulceration.  The  scrofulous  cachexy  attends  ;  and  too 
frequently,  also,  phthisis  puhnonalis  is  co-existent.  Although  by  no 
means  likely  to  make  a  satisfactory  impression  on  such  a  constitutional 
malady,  still  the  ordinary  treatment  is  to  be  patiently  employed.  Tra- 
cheotomy is  certainly  not  advisable,  as  a  means  towards  cicatrization  and 
cure ;  but  it  may  be  had  recourse  to  as  a  mere  palliative — a  means  of 
protracting  existence — when,  by  the  occurrence  of  oedema,  life  is  threat- 
ened by  suffocation. 

3.  A  diseased  staie  of  the  cartilage  is  not  unfrequent,  in  broken 
down  sj^hilitic  habits  j  associated  with  chronic  abscess  and  ulceration. 
In  advanced  age,  the  cartilages  naturally  become  ossified,  and  may  necrose. 
But  this  which  we  now  allude  to  is  a  different  affection  ;  bearing  the 
same  analogy  to  senile  degeneration  of  cartilage,  as  atheromatous  change 
in  the  arterial  tissue,  favourable  to  aneurism,  does  to  the  senile  calcareous 
condition  of  arteries.  The  cartilage  is  thickened,  indurated,  changed  in 
hue,  and  partially  ossified  ;  portions  die  ;  suppuration  takes  place  around; 
the  matter  bursts  into  the  windpipe,  and  is  expectorated  ;  a  ragged  ulce- 
rated aperture  remains  ;  the  diseased  portion  of  cartilage  loosens,  pro- 
trudes, and,  having  been  wholly  detached,  is  expectorated ;  the  cavity 
which  held  it  may  then  contract  and  close,  along  with  the  ulcerated  aper- 
ture through  which  it  made  its  escape ;  or  additional  suppuration  takes 
place,  fi-esh  portions  become  necrosed,  and  the  disease  is  both  aggravated 
and  protracted.  In  the  most  favourable  point  of  view,  prognosis  is  un- 
satisfactory j  for  cicatrization  cannot  take  place,  without  entailing  such 
contraction  and  change  of  the  canal  as  must  seriously  and  permanently 
interfere  with  respiration.  Sometimes  a  dead  portion  of  ossified  carti- 
lage, having  been  detached,  falls  downwards ;  and  becoming  impacted  in 
a  bronchial  ramification,  leads  to  a  fatal  issue,  either  suddenly  by  asphyxia, 
or  more  remotely  tlirough  pulmonary  disease. 

Treatment  is  as  in  ordinary  ulceration  of  this  part,  with  especial 
attention  to  the  constitutional  vice.  And  when  an  emergency,  perilling 
hfe,  does  occur,  by  intercurrent  oedema  of  the  larynx,  tracheotomy  is  cer- 
tainly advisable ;  not  with  the  hope  of  thorough  cure,  but  in  order  to 
avert  immediate  danger,  and  perhaps  to  accelerate  cicatrization.  If  life 
continue,  the  tube  must  be  permanently  worn ;  for,  under  the  most 
favourable  circumstances,  it  is  not  to  be  expected,  in  this  affection,  that 
normal  calibre  and  function  can  be  regained. 

Tracheal  Fistula  is  apt  to  result  from  the  preceding  affection.  The 
abscess  connected  with  the  necrosed  portion  of  cartilage  may  discharge 
Itself  externally,  as  well  as  into  the  windpipe,  and  a  fistulous  aperture 
18  not  unlikely  to  remain.  This  may  be  brought  to  heal,  by  the  occa- 
sional use,  at  long  intervals,  of  heated  wire.  But  let  no  attempt  at 
closure  be  made,  until  wo  are  certain  that  the  necrosed  portion  has  been 
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fairly  extruded,  and  that  no  fresh  sequestrum  is  in  progress  tliere ;  other- 
wise hy  confining  the  matter,  and  so  causing  swelling  and  obstruction 
serious  consequences  to  resiDiration  may  ensue. 

Warts  of  the  Larynx. 

^  Warty  excrescences  have  sometimes  been  found  growing  from  the 
lining  membrane  of  the  larynx,  at  its  upper  part ;  and  solid  enlarge- 
ments of  structure,  pendulous,  pyriform,  and  of  the  nature  of  polypus, 
have  also  occurred,  though  still  more  rarely.  They  necessarily  impede 
respiration ;  and,  by  leading  to  an  inflammatory  accession,  with  its  at- 
tendant oedema,  they  may  bring  life  into  sudden  and  imminent  jeopardy 
The  voice  is  hoarse,  and  ultimately  lost ;  a  hard  cough,  like  that  of  croup, 
is  troublesome ;  and  during  deglutition  and  expectoration,  the  sensation 

is  felt  of  a  foreign  body  in  the  larynx ;  but  the 
most  characteristic  evidences  are  the  expulsion 
of  small  portions  of  the  tumour  by  coughing, 
and  the  seeing  and  feeling  its  upper  part  by 
careful  and  deep  exploration  of  the  fauces.  By 
means  of  the  laryngoscope  these  warty  growths 
can  be  easily  recognised,  and  even  treated.  The 
old  plan  for  their  removal,  consisted  in  seizing 
them  with  forceps,  introduced  by  the  mouth, 
when  they  could  be  recognised  by  the  finger 
and  easily  reached.  When  this  was  impossible, 
laryngotomy  has  been  performed  to  effect  their 
removal.  But  the  laryngoscope  enables  the 
practitioner,  versed  in  its  use,  to  see,  secure, 
and  remove  the  pendulous  growth,  by  means  of 
a  Wilde's  snare,  the  parts  being  rendered  par- 
tially insensible  by  means  of  chloroform,  or  by 
the  preliminary  administration  of  the  bromide 
of  ammonium.  "When  an  emergency  by  dysp- 
noea occurs,  laryngotomy  or  tracheotomy  is 
h\g.  299.  plainly  required,    Tlirough  the  wound — made 

more  fi-ee  than  usual — the  growth  is  removed,  by  evulsion  or  knifa 
And  for  some  days,  at  least,  the  use  of  the  tracheotomy  tube  will  be 
expedient,  lest  inflammatory  swelling  occur  at  the  injured  part.* 

Stricture  of  the  Windjjipe. 

Contraction  of  this  tube  is  liable  to  occur,  at  various  points,  and  from 
various  causes ;  by  contraction  of  the  wound  after  cut  throat ;  by  con- 
traction after  cicatrization  of  ulcers  ;  by  change  of  structure  following  on 
chronic  laryngitis,  independent  of  ulceration  ;  by  necrosis  and  discharge 
of  portions  of  cartilage,  and  consequent  narrowing  of  the  passage  after 
closure  of  the  ulcerated  cavities.    It  is  doubtful  whether  our  art  may  be 

*  Fide  Monthly  Jonrnal,  Dec.  1846,  p.  458. 
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ablo  to  restovo  tlie  nonnal  calibre  ami  function  in  such  cases,  by  dilata- 
tion, as  in  similar  affections  of  other  mucous  canals. 
The  experiment  has  been  made  ;*  but  the  present 
voice  of  experience  is  as  yet  scarcely  in  favour  of  the 
measure — except  in  the  case  of  contraction  after 
wound.  Life  may  often  be  protracted,  however,  and 
suffering-  alleviated,  by  continued  use  of  the  tracheo- 
tomy tube,  of  full  size  ;  and  by  unremitting  attention 
to  keep  both  tube  and  trachea  free  from  accumulation 
of  viscid  mucus.  The  latter  indication  may  become 
of  easy  fulfilment,  in  consequence  of  the  tracheal  and 
bronchial  membrane  losing  much  ol  its  sensibility — 
becoming  almost  cutaneous  in  this  respect,  and  not 
resenting  a  tolerably  free  use  of  probe,  feather,  sponge, 
or  other  means  employed  for  clearing  the  passage. 

Formation  of  Matter  near  the  Larynx. 

Diffuse  infiltration  of  purulent  matter  may  take 
place,  deeply,  in  the  neck  ;  and  the  consequent  swell- 
ing and  tension  may  seriously  impede  respiration,  by 
encroachiug  on  the  canal  of  the  windpipe.  The  proper  remedy  is  free 
incision  of  the  infiltrated  part,  whereby  both  cause  and  effect  are  at 
once  removed.  Should  this  fail,  or  should  the  symptoms  prove  obscure 
so  as  not  to  warrant  or  even  indicate  incision,  tracheotomy  is  certainly 
advisable. 

Cu'cumscribed  abscess  may  form  in  the  vicinity  of  the  larynx.  And 

*  Liston,  Elements,  p.  453. 
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Fig.  300.  Double  stricture  of  the  trachea;  the  canal  decidedly  dilated  on  the  lower 
aspect  of  the  second  contraction.    "  The  patient  had  worn  a  small  silver  tube  in  an 
opening  in  his  windpipe  for  many  years.    It  was  originally  introduced  on  account  of 
long-continued  disease  of  the  larynx,  with  dreadftil  suffering  and  constant  sense  of 
impending  suffocation.    He  could  not  he  made  to  dispense  with  the  tube  entirely,  as 
he  felt  immediately  on  the  wound  closing  a  threatening  of  return  of  his  painful  and 
angerous  symptoms.    A  small  one  was  substituted  for  that  at  first  used.    He  led  a 
ery  irregular  life,  iised  a  vast  quantity  of  opium,  and  no  small  amount  of  spirituous 
quors.    He  used  to  be  out  in  the  open  air  occasionally  all  night,  and  suft'ered  re- 
tedly  under  attacks  of  bronchitis.    He  was  under  treatment  again  and  again  in 
he  hospital,  on  account  of  rheumatic  affection  and  deranged  digestive  organs.  He 
ed  occa.sionally  to  present  himself,  complaining  of  difficult  breathing,  and  stating 
hat  his  silver  tube  was  too  short.    He  could  articulate  tolerably  well  when  he 
opped  with  his  finger  the  orifice  of  the  silver  tube  ;  at  all  times  a  part  of  the  re- 
'red  air  passing  through  the  natural  channel.    Latterly,  he  used  to  suffer  from 
hreatening  of  suffocation,  and  he  used  to  relieve  himself  of  the  cause  of  this,  viz.,  the 
nspissated  and  ropy  mucus  which  got  entangled  in  the  trachea,  then  not  suspected 
0  he  in  a  diseased  state,  by  pushing  through  the  opening  in  his  neck,  and  into  the 
ronchi,  long  turkey's  feathers  ;  of  these  he  carried  a  good  store,  and  some  are  now 
my  possession.    This  feat  he  performed  without  causing  the  slightest  excitement 
r  fioughing.    Ultimately,  and  about  twelve  years  after  the  operation  had  been  per- 
irniod,  lie  died,  principally  from  diseased  viscera.  "—Liston.     Fi'dc  Klcmo.nlia  of 
ni-Kfry,  p.  4.^4. 
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the  rules  of  practice  are  the  same  ;  an  early  evacuating  incision,  if  pos- 
sible ;  otherwise,  tracheotomy. 

The  passing  of  tubes  into  the  windpipe,  by  the  nose  or  moutli,  has 
heen  proposed  as  a  means  of  superseding  hronchotomy.  But  modem 
experience  limits  their  use  to  cases  of  suspended  animation,  unconnected 
with  laryngeal  or  tracheal  disease ;  and  even  then,  their  superiority  may 
come  to  be  a  matter  of  question  and  doubt. 


Broncliotomy. 

Broncliotomy,  including,  as  that  term  is  intended  to  do,  both  laryn- 
gotomy  and  tracJieoiomy,  is  required — 

\st^  For  the  removal  of  foreign  bodies  from  the  larynx,  trachea,  or 
bronclii. 

2d,  To  permit  free  ingress  of  air  to  the  lungs  in  cases  of  laryngeal 
obstruction,  where  death  by  asphyxia  is  threatened. 

The  causes  wliich  produce  such  obstruction  are,  as  we  have  seen, 
very  various  ;  the  most  common  are  due  to  inflammatory  or  ulcerative! 
change  in  the  larynx  itself ;  but  spasm  of  the  larynx,  direct  or  reflex,  and! 
mechanical  causes — such  as  exist  in  wounds  or  injuries  of  the  larynx  orj 
trachea,  or  when  pressure  on  the  larpix  or  upper  part  of  the  trachea  isj 
produced  by  inflammatory  or  other  swelHngs — also  occasionally  requirel 
us  to  have  recourse  to  this  operation.  ] 

In  the  great  majority  of  cases,  tracheotomy  is  preferable  to  laryn- 
gotomy,  for  obvious  reasons.    Laryngotomy,  in  fact,  should  never  be  an 
operation  of  choice,  except  where  the  urgency  of  the  case,  or  the  absence  of 
suitable  instruments  and  assistance,  preclude  us  from  performing  trache-i 
otomy.    The  reason  is  threefold — \st,  In  all  cases  of  an  inflammatory! 
kind,  tracheotomy  enables  us  better  to  get  beyond  the  range  of  the  ob-l 
structing  cause.    2d,  In  cases  of  foreign  bodies  lodged  in  the  larynx,  thej 
high  operation  of  tracheotomy  gives  equal  facility  for  reaching  the  foreign: 
body,  and  eff"ecting  its  dislodgment.    While  ?>d,  by  dividing  the  laryn- 
geal cartilages,  or  even  the  crico-thyroid  membrane,  we  risk  the  infliction 
of  more  or  less  permanent  injury  to  the  laryngeal  apparatus,  and  thust 
increase  the  probability  of  determining  persistent  aphonia.  . 

Laryngotomy. 

The  performance  of  this  operation  having  been  determined  on,  the 
patient  is  seated  on  a  chair,  with  the  head  thrown  back  and  steadied. 
A  longitudinal  incision  is  made  over  the  box  of  the  larynx,  in  the  luesia) 
space  ;  by  dissection,  the  crico-thyroid  membrane  is  exposed ;  and  througl: 
this  an  opening  is  then  made  by  the  knife — as  free  as  the  cartilagmmi.- 
boundaries  of  the  space  will  allow — or  more  so  if  required,  by  dividuu 
the  cricoid  cartilage.  A  penknife  plunged  into  the  crico-tliyroid  mem- 
brane, the  wound  being  extended  downwards  through  the  cricoid  cartilage 
will  enable  us  in  an  emergency  to  effect  this  operation  quite  satisfactorily 
and,  as  we  have  said,  it  is  only  in  such  circumstances  that  it  can  ever  b( 
required.  A  large  ascites-trocar  and  canula,  if  at  hand,  may  be  cmployei' 
for  the  same  purpose ;  and  the  canula,  being  retained,  will  act  as  a  tube 
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AVlicn  no  tube  or  canula  is  available,  a  thin  piece  of  wood  introduced 
longitudinally,  and  then  turned  on  its  axis — or  the  common  dissecting 
forceps  lodged,  and  then  tnrned  on  themselves — will  suffice  to  maintain 
patency  of  the  incision  and  free  access  of  air  to  the  larynx.  There  will 
seldom  be  any  trouble  by  hemorrhage. 

Tracheotomy. 

This  operation  may  be  performed  anywhere  between  the  lower  margin 
of  the  cricoid  cartilage  and  the  notch  of  the  sternum.  The  existence, 
however,  of  the  isthmus  of  the  thyroid  gland,  dividing  the  space  into  two 
parts,  requires  the  consideration  of  a  high  and  a  low  operation  of  trache- 
otomy ;  the  high,  between  the  cricoid  cartilage  and  the  upper  margin  of 
the  isthmus  of  the  thyroid  gland ;  the  low,  between  the  isthmus  of  the 
thyroid  gland  and  the  upper  margin  of  the  sternum.  The  high  operation 
is  appropriate  to  the  cases  of  injury  of  the  larynx,  of  mere  spasm  of  the 
glottis,  of  foreign  bodies  lodged  in  the  larynx,  and  to  all  the  inflamma- 
tory affections  unattended  by  croupous  formation.  The  lower  is  better 
suited  to  foreign  bodies  moving  up  and  down  the  canal,  or  impacted  in 
the  lower  part  of  the  trachea  or  bronchi ;  and  for  croup,  where  our  object 
is  to  get  beyond  the  part  most  liable  to  the  membranous  formation. 
In  either  operation,  the  patient  having  been  placed  as  for  laryngotomy, 
an.  incision  is  made  in  the  mesial  line  of  the  lower  part  of  the  neck,  from 
an  inch  and  a  half  to  two  inches  in  length ;  in  the  upper  operation,  its 
extremity  terminating  a  little  above  the  cricoid  cartilage.  .  Skin,  fat,  and 
fascia  having  been  divided,  carefully  avoiding  the  bulging  veins  lest  they 
should  be  wounded,  the  commissure  of  the  sterno-hyoid  muscles  is  ex- 
posed ;  and  this  is  separated  by  the  handle  of  the  knife.  The  tracheal 
rings  are  made  bare  by  a  little  further  dissection ;  detachment  of  the 
areolar  investment  being  effected  by  either  the  point  or  handle  of  the 
knife,  according  to  circumstances,  and  the  thyroid  gland  drawn  downwards 
by  means  of  a  blunt  hook  if  necessary,  care,  at  all  events,  being  taken 
avoid  wounding  its  texture. 
In  the  lower  operation  the  incision  commences  about  two  inches 
hove  the  jugular  notch  of  the  sternum,  and  is  carried  down  to  its  upper 
lai^n.  The  superficial  dissection  is  the  same  ;  only  the  anterior  jugular 
eins,  being  larger,  and  their  branches  more  numerous  and  more  in  the 
ay,  require  even  greater  care  to  keep  them  free  of  injury ;  and  after 
ividing  the  fascia,  the  sterno-mastoid  muscles  bulging  forwards  in- 
rease  the  depth  of  the  wound.  After  opening  the  deep  fascia  and 
eparating  the  sterno-thyroid  muscles,  the  trachea,  instead  of  lying  close 
eneath,  and  easily  recognised  by  its  continuity  with  the  cricoid  cartilage, 
es  deeply,  and  is  not  so  readily  seen  or  felt.  Here,  besides,  are  the 
ferior  thyroid  veins,  possibly  also  the  thyroidea  hna  artery  ;  and  by 
partial  or  complete  abnormality  in  the  distribution  of  the  larger 
essels  of  the  neck,  they  too  may  be  in  risk,  unless  the  operator  is  care- 
i  to  see  or  feel  everything  before  he  cuts  it.  The  isthnms  of  the 
Foid  gland,  in  females,  and  the  same  part  with  the  still  larger  thymus, 
"'^er  the  operation  still  more  difficult  in  very  young  and  tender  chil- 
,  as  in  these  the  soft  trachoal  structures  are  sometimes  easily  over- 
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looked.  The  windpipe  should  on  no  account  he  opened  in  tracheotouiy, 
until  the  surface  lias  heen  thorouglily  clearod,  and  its  rings  recognized  either 
by  touch  or  siglit.  The  blood  is  tlicn  carefully  sponged  away  ;  the  wound 
is  held  open  by  an  assistant  with  blunt  hooks  ;  and  the  patient,  if  adult 
and  conscious,  is  directed  to  swallow  saliva.  While  the  ^vindpipe  is  ren- 
dered tense  and  elevated  in  the  act  of  deglutition,  the  knife  is  made  to 
penetrate  at  the  lower  part  of  the  wound,  with  its  back  to  the  sternum  ; 
and,  by  a  sawing  movement  of  tlae  instrument  upwards,  the  necessary 
extent  of  tracheal  wound  is  completed ;  in  the  low  operation,  the  istlimus 
of  the  thyroid  gland  being  pushed  upwards  out  of  harm's  way,  by  the 
finger,  if  need  be.  If  operation  have  been  undertaken  on  account  of  the 
lodgment  of  a  foreign  body,  no  tube  is  necessary.  The  wound  having 
been  made,  the  foreign  substance,  if  loose,  will  be  expelled  at  once  ;  if  f 
not,  it  is  to  be  sought  for  by  probe  and  forceps,  as  formerly  stated.  In  i 
the  case  of  disease,  it  is  our  object  to  establish  a  constant  and  sufficient  t 
aperture  for  respiration,  at  the  site  of  the  wound ;  accordingly,  a  curved 
silver  canula  is  introduced ;  and  this  is  retained  by  tapes  passing  from  a 
ring  on  each  side  of  the  canula,  to  be  secured  behind  the  neck.  The 
canula  is  of  sufficient  size  to  atone,  completely,  for  the  temporarily  oc- 
cluded rima ;  varying,  consequently,  according  to  age  ;  and,  generally, 
of  not  much  less  diameter  than  the  trachea  which  receives  it.  Yet  i 
should  not  be  so  large  as  to  press  harshly  on  the  lining  membrane  of  th 
passage,  lest  ulceration  be  induced.  The  wound  should  be  of  size  suffi- 
cient to  receive  the  canula,  without  force,  and  yet  not  too  freely ;  the 
cut  margins  should  be  compressed  by  the  canula,  internal  escape  of  blood 
being  so  prevented  ;  and  this  object  is  further  contributed  to  by  the 
conical  form  of  the  instrument.  To  facilitate  introduction,  the  tube  may 
be  provided  with  a  plug,  the  bulbous  end  projecting — as  in  the  vaginal 
speculum  ;  or  the  canula  may  be  sloped  away  diagonally,  so  as  to  make 
it  unequally  truncated,  and  thus  more  easy  of  entrance.  By  some, 
the  blunt  hooks  which  have  hitherto  been  employed  to  keep  the  edg 
of  the  wound  apart,  are  introduced  into  the  tracheal  aperture,  and  there 
used  to  hook  the  edges  of  the  aperture  to  either  side,  thus  aifording  a 
patulous  opening  for  the  tube.  By  others,  a  broad  director  is  employed 
for  the  purpose  of  guiding  the  tube's  introduction. 

The  circumstance  of  the  canula's  introduction  being  itself  an  efficien 
means  of  checking  the  venous  bleeding,  when  copious,  by  the  free  resjri' 
ration  relieving  the  engorgement  of  the  right  side  of  the  heart,  makes  ii 
prudent  to  proceed  to  open  the  windpipe  without  waiting  for  entire  ces 
sation  of  bleeding  ;  no  valuable  time  should  therefore  be  lost  in  trying  if 
stem  venous  hemorrhage  ;  main  jets  of  arterial  blood,  if  any,  ha^ang  beei 
secured,  the  tracheal  wound  is  at  once  made,  and  the  tube  as  speedih 
introduced.    At  iirst  the  presence  of  the  foreign  body,  and  of  the  smah 
quantity  of  blood  which  has  necessarily  entered  along  with  it,  is  rarxc 
resented  ;  a  violent  fit  of  spasmodic  cough,  threatening  suffocation,  en 
sues  ;  but  the  blood  having  been  thrown  back,  through  the  tube,  this  fi 
of  irritation  passes  off,  and  comparatively  calm  respiration  is  speedil 
established  through  the  artificial  opening.    When  the  tube  has  bee- 
satisfactorily  lodged,  and  the  access  of  violent  cough  attended  by  expc'i 
toration  of  blood,  mixed  with  mucus,  has  ceased,  the  patient  is  laid  o 
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his  sido,  so  as  to  render  the  wound  dependent,  and  favourable  to  the 
outward  escape  of  lluids.  For  many  liours — hut  more  especially  during 
the  first  few — the  patient  must  be  carefully  Avatched,  lest  the  tube 
become  obstructed  by  mucus  ;  and  this  is  from  time  to  time  to  be 
cleared  away,  by  a  probe  armed  with  lint  or  sponge,  or  by  a  feather ; 
or  better  still,  the  double  camila  should  be  nsed  fi-om  the  first, 
admitting  of  one  portion  remaining  in  the  wound,  while  the  other  is 
withdrawn  and  cleaned  ^ 
occasionally.  Such  atten- 
tion is  particularly  ne- 
cessary, as  formerly  stated, 
if  the  patient  have  fallen 
asleep  after  the  opera- 
tion. These  precautions 
are  also  very  essential  in  the  case  of  young  children,  and  when  the 
operation  has  been  performed  on  account  of  croup  ;  the  thick  glutinous 

mucus,  wliich  continues  for  days  to  be  expec- 
torated, requiring  especial  care  in  effecting 
its  complete  removal.  When  expectoration 
is  attempted,  it  is  necessary  to  diminish  the 
aperture  of  the  ordinary  tube  very  consider- 
ably, by  temporary  appHcation  of  the  finger ; 
so  that  the  expired  air  may  be  expelled 
forcibly.  At  first,  this  narrowing  is  made 
by  the  surgeon  ;  but  soon  the  jjatient  be- 
comes an  adept  in  the  simple  manipulation. 
Should  he  be  too  weak  to  expectorate,  it  is 
well  to  attempt  extraction  of  the  mucus  by 
suction  ;  by  the  adaptation  of  a  syringe  and 
flexible  catheter,  or  by  the  mouth  of  the  surgeon  or  of  an  assistant, 
when  the  case  is  urgent. 

As  already  seen,  in  some  cases  the  tube  may  be  withdrawn,  and  the 
wound  permanently  closed,  after  a  few  days  or  weeks ;  in  other  cases, 
normal  respiration  can  never  be  restored,  and  the  tube  must  be  worn 
during  the  remainder  of  Hfe.  And  in  these  latter,  it  is  truly  surprising 
how  httle  inconvenience  is  sustained  ;  respu-ation  becomes  easy  and 
silent,  and  even  the  voice  may  be  regained,  so  far  as  to  admit  of  the 
patient  fulfilling  the  ordinary  duties  and  customs  of  society. 

In  cases  of  old  standing,  in  which  the  tube  is  permanently  retained, 
the  double  canula  is  specially  useful ;  one  portion  being  removed  from 
time  to  time,  for  the  purpose  of  being  cleaned,  while  the  other  remains, 
keeping  the  canal  constantly  free.  To  the  orifice,  too,  it  may  be  well  to 
attach  a  valve,  which  opening  to  the  full  in  inspiration  leaves  the  whole 
space  free,  but  shutting  in  expiration  forms  a  smaller  aperture  suitable 
for  expectoration. 

The  prominent  danger  ot  the  operation  is  by  hemorrhage,  cbiefly 

Kg.  301.  Cajuila,  as  recommended  by  Dr.  Gairdner.    From  a  to  &  the  canula  ;  c, 
the  end  of  tlu;  plug,  projected  ;  d,  the  handle  of  the  plug.    The  plug  is  of  course 
ithdrawu  so  soon  as  the  canula  has  entcrod  the  windj)ipc. 
iig.  !i02.  Ordinary  canula  ;  a,  in  prolihi ;  h,  transverse  section  of  orilioo. 
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venous.  During  the  incisions  this  is  to  ha  guarded  against  Ly  caution  in 
the  phvcing  and  nialcing  of  them  ;  more  especially  avoiding  the  autciicjr, 
jugular,  and  thyroid  veins,  which  are  sure  to  be  found  large  and  bulging 
in  the  lower  and  front  part  of  the  neck  ;  and  if  any  stray  vessel  be  en- 
countered, it  should  be  held  carefully  out  of  the  way  by  an  assistant. 
Arterial  branches,  which  spring,  are  to  be  secui'ed  by  ligature ;  venous 
orifices,  which  bleed  so  as  to  interfere  with  the  progress  of  the  operation, 
might  be  similarly  treated  ;  in  most  cases,  however,  it  is  unnecessary  to 
delay  for  any  such  purpose,  temporary  pressure  being  applied. 

It  has  been  often  proposed,  with  a  view  to  render  the  operation  both 
more  simple  and  safe,  to  perforate  the  trachea  by  means  of  a  trocar  and 
canula;  discarding  the  Icnife  ;  and  ingenious  instruments  for  this  purpose 
have  been  invented  by  Dr.  Marshall  HaU,  and  others— such  as  a  grooved 
sharp  hook,  for  guiding  the  knife  in  its  plunge,  and  forceps  terminating 
in  a  curved  double  lancet  point,  with  cutting  edge  behind.  _  Most  prac- 
tical surgeons,  however,  prefer,  with  reason,  the  method  by  incision.  _ 

In  all  cases,  it  is  obviously  of  much  importance  to  keep  the  patient 
in  an  equable  and  genial  temperature,  to  cover  the  wound  with  some 
cloth  of  loose  texture,  and  to  take  every  other  means  which  may  sug- 
gest itself,  as  likely  to  ward  off  inflammatory  accession  by  the  stimulus 
of  cold  air  dii-ectly  applied  to  the  membrane— as  m  the  case  of  cut 

^^^In  the  child,  operation  may  be  rendered  extremely  difficult ;  by  the 
restlessness  of  the  patient,  the  crying  and  struggling  which  engorge  the 
veins,  the  small  size  of  the  trachea,  the  limited  space  of  the  neck,  the 
number  of  veins  likely  to  be  encountered,  and  the  intolerance  of  loss  ot 
blood  on  the  part  of  the  system.  The  dissection  must  be  conducted 
with  unusual  caution  ;  and  it  is  well,  after  exposure  of  the  trachea  to 
fix  it  by  means  of  a  sharp  hook,  so  as  at  once  to  facHitate  and  render 
more  safe  the  performance  of  the  tracheal  wound.  So  soon  as  this  has 
been  effected,  the  child  should  be  instantly  tiu-ned  upon  its  face  so  as  to 
prevent,  as  far  as  possible,  escape  of  blood  into  the  trachea.  On  cessa. 
tion  of  the  hemorrhage,  the  ordinary  position  may  be  resumed,  should 
the  circumstances  of  the  case  render  this  expedient.  _ 

In  most  cases,  anaesthesia  will  be  considered  mexpedient,  except 
during  exploration  by  forceps  after  the  operation  has  been  performed, 
on  account  of  the  lodgment  of  a  foreign  body. 

Disease  of  the  Cervical  VertehrcB. 
The  chain  of  cervical  vertebrae,  like  other  bones,  ^v;ith  their  articu- 
lating surfoces,  is  liable  to  diseases  of  various  kinds  :—l  lhe  bodies  ot 
the  vertebrae  may  be  interstitiaUy  absorbed,  from  ncketty,  simple  m- 
flammatory,  or  rheumatic  change  in  their  osseous  tissue.  Then  a  grca  cr 
or  less  deg  ee  of  curvatiu-e  is  Hkely  to  ensue  ;  the  head  usua  ly  bending 
forwards,  with  deviation  to  one  or  other  side ;  and  in  the  latter  forn^ 
theTe  is  not  un&equently  some  thickening  of  the  soft  parts  exteriorly, 
ia  consequence  of  a  concurrent  chronic  inflammatory  process  slowly  ad- 
^^ncTXre.  2.  Or  the  bodies  of  the  vertebra,  flrst  undergoing  change 
rSw"  V  a  softening  of  the  osseous  tissue,  ai.  aflected  by  sup- 
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purative  results.  At  first  there  are  tliickening,  hardness,  and  tenderness 
ou  pressure;  indicating  the  ostitic  and  periostitic  stage.  Afterwards, 
when  matter  forms,  the  bones  are  found  rarified  by  transformation  of  the 
osseous  tissue  and  the  development  of  caries ;  while  portions  may  be 
detached  in  the  form  of  sequestra.  There  are  pain — most  severe  at  night, 
and  aggravated  on  pressure  or  motion — swelling,  and  the  other  usual  signs 
of  an  advancing  process  of  osseous  disorganization.  More  or  less  de- 
formity, by  angular  curvature,  necessarily  precedes,  accompanies,  and 
succeeds ;  and  is  due  to  change  in  the  form  of  the  bones.  As  can 
be  readily  understood,  deglutition  is  early  and  much  interfered  with ; 
and  by  encroachment  on,  and  involvement  of,  the  spinal  cord  and 
the  roots  of  the  cervical  nerves,  serious  results  are  likely  to  occur,  as 
regards  respiration.  The  functions  of  the  superior  extremities,  too,  may 
be°perilled,  by  affection  of  the  brachial  plexus.  The  disease  is  generally 
connected,  in  the  patient's  narrative,  with  external  injury ;  and  the  per- 
sons most  Hkely  to  be  affected  are  the  young  and  strumous.  3.  Or 
disease  may  originate  in  the  articulating  textures  ;  ultimately  inducing 
similarly  destructive  results.  When  the  inflammatory  disease  attacks 
the  atlas,  axis,  and  the  occipital  condyles,  the  symptoms  are  even  better 
marked  than  when  it  affects  the  bones  lower  down.  The  violence  of  the 
pain  renders  all  movements  of  the  head  impossible,  and  even  eating  or 
speaking  are  attended  with  severe  darting  pains  through  the  parts.  On 
account  of  the  great  natural  mobility  of  that  portion  of  the  neck,  the 
patient  finds  it  necessary  to  afford  his  head  additional  external  support ; 
and  this  he  does  with  his  hands.  His  expression  becomes  anxious,  and 
expressive  of  great  suffering.  As  the  disease  advances,  and  suppuration 
ensues,  the  pressure  caused  by  the  pus  upon  the  lower  part  of  the 
medulla  oblongata  gives  rise  to  violent  peripheral  pains,  sickness,  and 
vomiting,  with  loss  of  voice  and  power  of  deglutition.  His  inspiration 
becomes  laboured,  general  paralysis  is  established,  or  convulsions  ensue 
and  terminate  his  miserable  existence.  In  other  cases',  destruction  of 
the  transverse  ligament  of  the  atlas  and  its  superior  and  inferior  appen- 
dages admits  of  the  head  and  atlas  falling  forwards,  so  that  the  odontoid 
process  of  the  axis  compresses  the  medulla  oblongata,  and  produces 
sudden  death.  Sometimes  the  patient  dies  simply  from  exhaustion.  In 
rare  instances  the  abscess  opens  into  the  upper  part  of  the  pharynx, 
portions  of  bone  are  discharged,  and  recovery  may  take  place.  It  is  rare, 
however,  for  the  abscess  to  open  before  the  patient's  death. 

The  obvious  treatment  of  such  cases  is  to  endeavour  to  arrest  the 
progress  of  the  disease  by  keeping  the  part  at  rest.  All  suddenness  of 
motion  in  the  neck  is  especially  to  be  avoided ;  indeed,  as  we  have  seen 
in  most  cases,  the  patient  has  an  instinctive  dread  of  such  risk,  and  care- 
fully guards  against  it ;  turning  the  head  slowly,  and  with  the  chin  sup- 
ported on  the  hand.  In  the  case  of  disease  affecting  the  atlas  and  den- 
tata,  such  precaution  is  particularly  necessary ;  lest  by  sudden  rupture  of 
the  ligamentous  apparatus,  displacement  should  occur,  causing  fatal 
compression  of  the  medulla.  The  indication  is  effected  by  rest  in  the 
recumbent  posture,  with  the  head,  neck,  and  shoulders  kept  steady  by 
means  of  a  suitable  splint.  This  is  best  made  of  hard  leather,  moulded, 
■when  softened  in  hut  water,  to  the  form  of  the  occiput,  neck,  and  dorsal 
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vertobrro,  and  then  allowed  to  harden  in  contact  with  the  parts.  It 
should  bo  well  padded  with  chamois  leather,  and  having  been  attached 
below  to  a  thoracic  belt,  is  fastened  in  front  by  lateral  neck  straps,  and 
secured  above  by  a  frontal  strap,  Tlie  old  plan  of  permitting  the  patient 
to  move  about  with  an  elaborate  apparatus,  by  wliich  it  Avas  attempted 
to  relieve  the  affected  bones  from  the  weight  of  the  head,  as  much  as 
possible,  by  mechanical  means,  is  not  found  to  answer.  Tliis  apparatus 
consisted  of  a  firm  iron-rod,  fixed  in  a  circular  girth  on  the  trunk,  pass- 
ing upwards,  excurvating  forwards  to  receive  the  posterior  part  of  the 
head,  and  terminating  over  the  forehead  by  a  bandage  or  strap  attached 
to  the  extremity  of  the  rod  and  passed  under  the  chin.  In  all  cases 
local  and  constitutional  treatment  is  required.  Of  the  former,  powerful 
counter-irritation,  in  the  form  of  the  actual  cautery,  applied  laterally  so 
as  to  avoid  the  splint,  will  be  found  far  more  serviceable  than  any  other. 
Leeching  is  rarely  admissible,  except  the  case  is  seen  at  the  very  outset, 
and  is  attended,  in  an  otherwise  healthy-looking  patient,  with  acute 
suffering.  The  constitutional  treatment  should  consist  of  cod-liver  oil 
and  tonics  ;  and  in  some  cases,  when  the  disease  is  traceable  to  syphilis, 
congenital  or  acquired,  iodide  of  potassium  Avill  prove  of  service.  Should 
matter  form  in  considerable  quantity,  and  seek  to  approach  the  sur&ce, 
at  the  lateral  or  posterior  part  of  the  neck,  a  free  and  early  incision  is 
to  be  made,  for  evacuation.  In  any  case,  the  only  hope  of  cure  is  by 
anchylosis. 


CHAPTER  XLVL 


AFFECTIONS  OF  THE  AETERIES  OF  THE  NECK  AND 
SUPERIOR  EXTREMITY. 

Deligation  of  the  Carotid. 

The  common  carotid  artery  may  require  deligation  on  account  of  aneu- 
rism, hemorrhage  by  ulcer  or  wound,  or  erectile  tumour  in  the  orbit. 
Carotid  aneurism  is  more  common  in  females  than  in  males,  and  is 
usually  situated  at  the  upper  part  of  the  vessel,  near  the  angle  of  the  jaw  ; 
forming  a  tumour  there  of  the  ordinary  characters,  which,  should  it  become 
diffuse,  might  seriously  interfere  with  respiration.  It  possesses  a  pecu- 
liarity of  being  ill  surrounded  by  repressing  tissues  ;  and,  growing  chielly 
towards  the  pharynx,  may  imperfectly  consolidate  after  operation.  Some- 
times— but  fortunately  comparatively  seldom — the  disease  affects  the 
Origin  of  the  artery  ;  and  then  its  interference  with  respiration  is  more 
early  and  serious.  From  sudden  increase  of  the  tumour — by  diffusion  or 
otherwise — immediate  performance  of  tracheotomy  may  be  demanded  to 
save  from  urgent  threatening  of  asphyxia.  In  traumatic  aneurism,  the 
aperture  in  the  vessel  may  be  either  high  or  low  in  the  neck ;  in  the  former 
situation  admitting  either  of  the  Hunterian  operation,  or  of  that  by  laying 
open  the  sac,  as  circumstances  may  render  expedient.  In  the  latter  case, 
the  arterial  aperture  is  compressed  with  the  finger  against  the  trans- 
verse processes  of  the  vertebrae,  and  the  trunk  tied  above  and  below 
the  wound.* 

The  artery  may  be  secured  at  any  part  of  its  course ;  but,  when  we 
have  our  option,  the  operation  has  usually  been  performed  at  one  of  two 
points  ;  above  or  below  where  it  is  crossed  by  the  anterior  belly  of  the 
omo-hyoid  muscle.  The  former  situation  is  the  more  easy  of  access,  and 
18  to  be  preferred  when  circumstances  are  favourable ;  but  in  cases  of 
aneurism,  the  tumour  wiU  generally  be  found  to  have  encroached  too  far 
on  the  upper  triangular  space. 

Tlie  superior  operation  is  performed  thus  : — The  patient  having  been 
placed  recumbent,  with  the  head  thrown  back  and  turned  slightly  to  tho 
opposite  side,  an  incision,  from  tlu-ee  to  four  inches  in  length,  is  mado 
through  tho  integuments,  platysraa  myoidcs,  and  fascia  of  the  stcrno- 
maatoid,  extending  in  the  direction  of  and  over  the  inner  border  of  that 
muscle,  from  tho  level  of  the  upper  margin  of  the  thyroid  cartilage,  to  a 
pomt  below  the  level  of  the  cricoid  cartilage.  The  inner  margin  of  the 
stomo-mastoid  is  drawn  outwards,  and  the  deep  fascia  of  tins  muscle 
*  Sec  Syme's  Observations  in  Cluiical  Surgery. 
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carefully  divided,  with  the  \ise  of  forceps,  at  tlie  angle  of  the  crossiji^r 
by  the  oiuo-hyoid ;  the  cross  veins,  whicli  so  often  occur  in  this  situation^ 
are  avoided ;  the  margins  of  the  wound  are  lield  asunder  by  means  of 
bent  copper  spatula3 ;  and  it  may  be  useful  to  relax  the  parts  somcwliat, 
by  changing  the  position  of  the  head.  The  descendens  noni  is  puslied 
aside ;  the  common  sheath  of  the  vessels,  liaving  been  pinched  up  by 
forceps,  is  opened  to  its  inner  side,  over  the  arterial  compartment,  to  the 
requisite  extent ;  and  cautious  isolation  of  the  artery  is  proceeded  Avitli, 
so  as  to  afford  clear  sj)ace  for  passage  of  the  aneurism  needle — and  no 
more.  The  needle  is  passed  from  the  outer  side  ;  the  jugular  vein, 
which  on  the  left  frequently  overlaps  the  vessel,  being  if  necessary 
repressed ;  and  thus  risk  is  avoided  of  injuring  the  vein,  or  including 
the  par  vagum.  Before  securing  the  knot,  especial  care  should  be  taken 
to  ascertain  that  nothing  but  the  arterial  coats  is  included. 

The  inferior  operation  is  more  generally  suitable  in  the  case  of  aneu- 
rism, as  aheady  explained.  The  patient  having  been  placed  as  before, 
an  incision  of  about  three  inches  in  length,  parallel  to  the  inner  border 
of  the  sterno  -mastoid,  but  over  the  inner  part  of  the  muscle,  is  begun  a 
little  above  the  level  of  the  cricoid  cartilage.  The  muscle,  having  been 
exposed,  is  turned  outwards  ;  while,  aiter  opening  the  fascia  below  the 
margin  of  the  omo-hyoid,  the  sterno-thyroid  and  sterno-hyoid  muscles 
are,  along  with  the  thyroid  gland,  drawn  inwards,  and  the  sheath,  which, 
here  is  much  looser  and  less  marked  than  above,  having  been  opened, 
the  operation  is  completed  as  before.  The  descendens  noni,  in  the 
former  case  in  front  of  the  sheath,  is  here  found  inclining  to  the  tracheal 
side  of  the  artery.  On  the  left  side,  the  jugular  vein  is  very  apt  to 
prove  troublesome  by  overlapping ;  on  the  right  side,  it  recedes  from 
the  carotid,  to  meet  the  subclavian  vein. 

After  the  operation,  congestion  of  the  lungs,  with  its  baneful  conse- 
quences, must  be  guarded  against  by  suitable  means  for  its  prevention 
and  arrest.  When  both  carotid  arteries  have  been  tied  within  a  short 
period  of  each  other,  cerebral  softening  has  been  known  to  ensue ;  and 
this  has  also  occurred  as  a  distant  result  of  the  operation  on  one  of  these 
vessels. 

In  the  case  of  aneurism  at  the  angle  of  the  jaw,  external  pressure 
may  be  advantageously  made  on  the  tumour,  so  as  to  atone  for  the  defi- 
ciency of  repressive  textures,  formerly  alluded  to.  In  all  cases  it  is  well 
to  keep  the  neck  bent,  so  as  to  relax  the  artery. 

The  vessel  at  its  inferior  part  has  been  secured  by  a  transverse 
wound ;  cutting  the  sternal  portion  of  the  sterno-mastoid  across,  and 
then  opening  the  sheath  in  the  ordinary  way.*  Others,  following  the 
suggestion  of  Sedillot,  recommend  that  the  root  of  the  vessel  should  be 
reached  through  an  incision  corresponding  to  the  interval  between  the 
sternal  and  clavicular  fibres  of  the  sterno-mastoid  ;  while  some,  with 
more  reason,  advise  that  two  incisions  should  be  employed,  one  parallel 
to  the  fibres  of  the  muscle,  the  other  joining  the  extremity  of  the  fii-st 
transversely,  and  dividing  the  attachment  of  the  sterno-mastoid  with  the 
fibres  of  the  sterno-thyroid  more  or  less  extensively. 

In  the  case  of  aneurism  at  the  root  of  the  common  carotid,  deliga- 
*  HAKGBAVJi,  Dublin  Quarterly  Joiu-ual,  Aug.  1849. 


LIGATUUE  OF  THE  SUBCLAVIAN. 


891 


tion  of  the  artery  at  its  upper  part  has  been  practised,  with  anatomically 
a  more  reasonable  hope  of  cure.  For,  as  formerly  stated,  the  common 
carotid  is  fa\^ourably  adapted  for  Brasdor's  operation,  should  it  ever  again 
be  deemed  right  to  undertake  its  perlbrmance. 

Deligation  of  the  External  Carotid,  and  its  Iranclies,  is  required 
only  in  the  case  of  hemorrhage  ;  and  chiefly  on  account  of  wounds.  No 
definite  rules  need  be  given  as  to  the  operative  procedure  ;  this  must  be 
guided  by  the  general  principles  formerly  inculcated,  and  modified  by 
the  particular  circumstances  of  the  case — the  rule  being  to  tie  the  bleed- 
ing vessel  at,  and  on  both  the  cardiac  and  distal  aspect  of  the  bleeding 
point.  The  lingual  arteries  have  been  tied — in  one  case  by  Mr.  Listen, 
for  tmeurism  by  anastomosis  of  the  tongue ;  and  on  other  occasions  for 
hemorrhage  after  wounds  of  that  organ.  The  results  of  such  a  practice, 
however,  have  not  been  of  a  kind  to  encourage  its  imitation.  The 
superior  thyroids  have  also  been  tied,  in  the  hope  of  arresting  the 
development  of  thyroidal  enlargements,  with  no  satisfactory  result.  The 
facial  requires  double  hgature  when  divided  in  excision  of  the  lower 
jaw.  The  temporal  used  frequently  to  be  the  subject  of  operation  on 
accoimt  of  secondary  hemorrhage,  or  traumatic  aneurism,  when  arterio- 
tomy  was  performed  in  the  main  trunk,  and  not  in  its  anterior  branch. 

Deligation  of  the  Arteria  Anonyma  is  an  operation  now  considered 
hopeless  ;  and,  in  all  probability,  will  never  be  repeated  by  any  judicious 
surgeon ;  circumstances  seeming  to  be  insuperably  hostile  to  satisfactory 
occlusion  of  the  artery  at  the  deligated  point.  In  Grafe's  and  Lizars' 
cases,  fatal  secondary  hemorrhage  supervened  at  the  end  of  two  months 
after  the  operation.  The  ligature  of  the  root  of  the  carotid  and  first 
stage  of  the  subclavian,  which  has  been  practised  as  a  substitute,  has  been 
found  equally  disastrous  in  result. 


Deligation  of  the  Subclavian. 

This  artery  requires  ligature,  on  account  of  axillary  aneurism.  He- 
morrhage by  wound  or  ulcer  is  likely  to  call  for  the  operation  but  rarely. 
Although  in  bleeding  from  the  axillary  artery,  or  from  the  deeper  parts 
of  the  axilla,  ligature  of  the  subclavian,  with  the  application  of  a  gra- 
duated compress  iu  the  cavity  of  the  axilla,  has  been  followed  by  satis- 
fectory  results,  the  free  anastomosis  between  the  branches  of  the  first 
stage  of  the  subclavian  and  the  second  stage  of  the  axillary  renders  such 
a  plan  of  treatment  unsound  in  principle.  The  facility  of  the  ligature  of 
the  subclavian,  and  the  avoidance  of  an  extensive  division  of  the  anterior 
wall  of  the  axilla,  which  deligation  of  the  vessel  at  the  bleeding  point 
would  of  course  require,  has  probably  been  the  reason  why  the  subcla- 
vian ligature  has  been  preferentially  resorted  to  in  such  cases. 

The  subclavian  artery  is  conveniently  divided  for  surgical  considera- 
tion into  three  portions  ;  internal,  from  its  origin  to  the  inner  border  of 
the  scaleni  j  middle,  where  overlaid  by  the  anterior  scalenus ;  external, 
between  the  outer  border  of  this  muscle  and  the  lower  margin  of  the 
first  nb  or  costo-coracoid  aponeurosis.  On  the  right  side,  it  is  possible 
to  secure  the  artery  at  any  of  these  parts  of  its  course  ;  on  the  left,  the 
two  last  are  equally  accessible  ;  l)ut  the  internal  thu-d— being  not  only 
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more  deeply  seated,  Lut  also  in  close  relation  with  tlie  apex  of  the  left 
lung  and  pleura,  the  subclavian,  internal  jugular,  and  innominate  veins, 
the  thoracic  duct  and  vagus  nerve  (some  of  which  can  scarcely  fail  to 
sustain  serious  injury  in  tlie  attempt)— may  be  excluded  from  tlie  cate- 
gory of  vessels  admitting  of  deligation.  On  either  side,  the  ligature  of 
the  middle,  as  well  as  of  the  interntd  third  is  not  desiralile,  on  account 
of  the  propinquity  of  large  branches  at  the  deligated  point.  The 
external  third,  therefore,  may  practically  be  alone  considered  as  eligible  for 
operation.  But  if,  in  performing  the  ordinary  operation  on  tliis  jjart  of 
the  vessel,  the  coats  appear  unsound,  we  are  fully  warranted  in  cautiously 
dividing  the  scalenus  muscle,  of  course  taking  care  of  the  phrenic  nerve 
which  lies  close  to  its  internal  margin,  and  seeking  inwards  for  a  more 
healthy  portion  of  the  vessel. 

Deligation  of  the  external  third  is  best  accomplished  by  the  method 
originally  employed  by  Mr.  Ramsden  in  1808,  with,  however,  a  fatal  result, 
and  first  performed  with  a  successful  issue  by  Dr.  Post  of  New  York  in 
1817.  The  patient  having  been  placed  recumbent,  on  rather  a  high 
table,  and  the  shoulder,  if  elevated  by  an  axillary  aneurism,  having  been 
depressed  as  much  as  possible,  an  incision  is  made  above  and  parallel  to 
the  clavicle,  through  the  skin  and  platysma  myoides ;  extending  from  over 
the  clavicular  origin  of  the  sterno-mastoid  to  the  anterior  border  of  the 
trapezius — or  even  a  little  further  in  both  directions,  should  the  clavi- 
cular origin  of  these  muscles  occupy  the  greater  extent  of  the  base  of  the 
posterior  triangle.  Before  making  this  incision,  it  is  well,  by  pressure 
behind  the  margin  of  the  sterno-mastoid,  to  ascertain  the  site  of  tho 
external  jugular  vein  so  as  to  avoid  wounding  it.  This  may  be  even 
more  satisfactorily  insured  by  drawing  the  skin  dowuAvards  over  the 
clavicle  and  cutting  upon  the  bone,  so  that,  on  resilience,  the  wound  may 
correspond  with  the  course  of  the  vessel.  A  second  incision  is  made  to 
fall  into  the  anterior  extremity  of  the  first,  in  the  line  of  the  posterior 
border  of  the  sterno-mastoid ;  and  the  flap  thus  indicated  is  slightly 
reflected.  This  second  incision  may,  however,  be  dispensed  with,  except 
where  the  neck  is  short,  the  veins  much  in  the  way,  the  clavicle  much 
pushed  upward,  or  the  oozing  into  the  wound  a  source  of  interruption. 
The  cervical  fascia  is  divided ;  the  external  jugular  vein  is  turned  aside, 
if  it  bulges  inconveniently ;  the  fat,  glands,  and  areolar  tissue  are  dis- 
sected through  to  the  full  extent  of  the  external  woimd — when  the 
posterior  belly  of  the  omo-hyoid  Avdl  be  seen  shining  through  its  sheath  of 
the  deep  fascia  ;  and  then  we  know  that  in  the  triangular  space  between 
that  muscle,  the  clavicle,  and  the  sterno-mastoid,  is  contained  the  object 
of  our  search.  The  deep  fascia  having  been  cut  through,  the  outer 
edge  of  the  scalenus  muscle  is  sought  for ;  and  now  the  field  of  search 
is  further  limited  ;  for  the  artery  wUl  be  found  by  tracing  the  border 
of  the  muscle  downwards,  by  means  of  the  finger,  to  the  tubei-cle  of  the 
first  rib,  behind  which,  and  between  it  and  tlie  cords  of  the  brachial 
plexus  which  are  usually  seen  exposed  immediately  above  and  behind 
this  point,  the  artery  is  felt  pulsating.  The  site  of  the  vessel  having 
been  reached,  it  is  cautiously  isolated  to  the  requisite  extent ;  and  the 
needle  is  passed  from  the  clavicular  aspect — not  that  the  subclavian  veni 
runs  any  risk,  for  it  lies  in  front  of  the  scalenus,  and  below  the  level  of 


LIGATURE  OF  THE  SUBCLAVIAN. 


893 


the  upper  border  of  the  clavicle,  but  because  in  most  instances  the  needle 
can  be  most  easily  carried  round  tlio  vessel  in  this  direction.  Eofore 
securing  the  noose,  pressure  should  be  made  by  the  finger  on  the  included 
texture,  so  as  to  make  sure  that  it  is  the  artery,  and  not  one  of  the  cords 
of  the  brachial  plexus  which  has  been  taken  up.  In  making  the  dissec- 
tion, near  the  clavicle,  care  must  be  taken  to  cut,  not  behind  that  bone,  as 
if  the  axilla  were  the  direction,  but  perpendicularly  backwards  towards 
the  vertebra.  Care  must  also  be  taken  to  avoid  cutting  the  transversalis 
humeri  or  transversalis  colli  arteries  and  veins.  The  arteries,  if  cut,  prove 
troublesome  by  hemorrhage ;  and,  besides,  these  vessels  are  important  as 
a  means  of  collateral  circulation  after  obstruction  of  the  main  trunk.  In 
the  great  depth  which  has  sometimes  to  be  encountered  in  this  situation, 
assistance  may  be  derived  from  one  or  other  of  the  auxiliary  needles 
which  have  been  invented ;  but  it  has  so  happened,  hitherto,  that  the 
ordinary  instrument,  in  skilful  hands,  has  been  found  quite  sufficient. 
In  all  cases,  however,  difficulty  is  to  be  contemplated  when  the  neck  is 
short,  the  shoulders  square  instead  of  sloping,  the  patient  a  female  or  fat ; 
and  in  the  dissection  allowance  must  always  be  made  for  the  increased 
depth  of  the  vessel's  site,  resulting  from  displacement  of  the  shoulder 
upwards  by  the  axillary  tumour. 

To  secure  the  middle  third,  a  plan  of  incision  similar  to  that  just 
described  will  suffice.  The  fibres  of  the  scalenus  are  cautiously  cut 
through  so  as  to  avoid  injury  of  the  phrenic  nerve,  which  crosses  the 
muscle  above,  and  here  lies  to  the  inner  margin  ;  and  the  ligature  i.s 
applied  with  equal  caution,  to  avoid  injury  to  the  arterial  branches  of 
this  part  of  the  vessel.  Should  these  be  seen  coming  off  from  the  vessel, 
however,  their  deligation  would  of  coui'se  prevent  the  current  of  blood 
continuing  to  flow  past  the  point  of  ligature,  and  thus  serve  to  diminish 
the  risk  of  secondary  hemorrhage. 

To  expose  the  interned  third,  on  the  right  side,  let  an  incision  be 
made  a  little  above  the  clavicle,  more  anteriorly  than  in  the  former  ope- 
rations ;  and  into  this  a  second  incision  is  made  to  fall,  along  the  inner 
border  of  the  sterno-mastoid.  The  sternal  attachment  of  this  muscle  is 
then  divided,  and  turned  aside,  outwards.  The  sterno-hyoid  and  sterno- 
thyroid muscles,  having  been  exposed,  are  divided  cautiously  from  their 
outer  border,  and  displaced  forwards.  The  lower  pa,rt  of  the  carotid  may 
then  come  into  view  ;  this  is  traced  downwards  until  the  subclavian  is 
reached ;  and  this  vessel  is  to  be  secured  as  near  as  possible  to  the  origin 
of  the  vertebral,  so  as  to  afford  space  enough  between  the  ligature  and 
the  origin  of  the  carotid.  The  textures  to  be  avoided  are  the  par  vagum, 
and  its  recurrent  branch,  the  cardiac  branches  of  the  sympathetic,  the 
pleura,  and  the  vein.  The  needle  is  passed  from  below  upwards,  to  avoid 
woimding  the  pleura  and  right  vena  innominata.  The  operation  is  one 
of  gi-eat  difficulty,  and  has  never  been  followed  by  a  successful  issue. 

The  varieties  of  distribution  to  which  the  arteries  of  the  neck  are 
liable,  bear  an  important  relation  to  the  operations  just  described,  and 
should  be  remembered  and  calculated  upon  by  the  surgeon.* 

*  Vide  QuAiK  on  the  Arteries,  with  special  reference  to  this  subject.  For  tlio 
statisties  ofligaturo  of  the  subclavian,  see  Nonnis,  American  Journal  of  Med.  Science, 
J"lyl845. 
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Deligation  of  the  Axillary 

AYas  first  proposed  Tdj  Pelletan  in  1786,  who,  as  well  as  Keato  in 
1800,  made  an  abortive  effort  to  carry  his  plan  into  execution.  The 
operation  was  first  performed  by  Chamberlaync  in  1815.  Modern  sur- 
geons have  almost  agreed,  that  this  vessel  should  not  be  made  the  sub- 
ject of  operation,  unless  in  the  case  of  wound  of  the  artery  itself,  or  of 
traumatic  aneurism,  when  the  general  principles  of  surgery  are  to  be 
fulfilled  by  cutting  down  upon  the  wounded  point,  and  placing  a  ligature 
above  and  below  the  aperture.  Mr.  Syme  has,  however,  recently,  with 
complete  success,  laid  open  spontaneous  aneurismal  swellings  occupying 
this  situation,  and  tied  the  axillary  artery  above  and  beloAV  the  points 
of  communication  with  the  sac.  To  effect  this  safely,  compression  of  the 
subclavian  on  the  first  rib  was  made  by  the  finger  of  an  assistant, 
through  an  incision  which  divided  the  fascia  of  the  neck,  and  thus  pre- 
vented any  movement  on  the  part  of  the  patient  from  interfering  with 
the  eflS.ciency  of  the  compression.  Again,  in  the  case  of  aneurism  high 
in  the  arm,  encroaching  so  far  upwards  as  to  render  deligation  of  the 
brachial  or  tliird  stage  of  the  axillary  either  unadvisable  or  impracti- 
cable, the  upper  part  of  the  axillary  may,  no  doubt,  be  secured ;  but  it 
is  an  easier,  more  feasible,  and  altogether  preferable  operation,  to  tie 
the  subclavian  in  its  external  third  Aneurism  of  spontaneous  origin 
below  the  axillary  space  is  a  rare  occurrence  ;  and  it  may  very  fairly 
be  questioned,  whether  the  operation  of  laying  open  the  sac  in  such  a 
case  would  not  be  attended  with  less  risk  and  difficulty  than  the  ligature 
of  either  the  axillary  or  subclavian. 

Like  the  subclavian,  the  axillary  artery  is  surgically  divided  into 
three  portions ;  an  u]3per,  middle,  and  loioer.  And  supposing  that  we 
have  determined  on  deligation  of  the  axillary,  in  preference  to  the  sub- 
clavian— as,  probably,  will  very  seldom  be  the  case — either  the  lower  or 
the  upper  third  will  be  selected,  seeing  that  the  middle  is  so  covered 
and  mixed  up  with  other  textures,  as  to  be  almost  inaccessible — with 
safety.  In  the  case  of  wounds,  or  in  aneurism,  where  we  propose  to  lay 
open  the  sac  and  tie  the  vessel  within  it,  no  regular  directions  can  be 
given — further  than  that,  as  a  joreliminary,  compression  of  the  subclavian 
must  be  arranged  so  as  to  completely  control  the  flow  through  the  vessel, 
and  the  incision  must  divide  the  pectoral  muscle  or  muscles  to  such  an 
extent  as  shall  afford  free  access  to  the  vessel. 

The  ordinary  or  regular  operations  are  said  to  be  either  suiJerior  or 
inferior,  according  as  the  vessel  is  tied  above  or  below  the  pectoralis 
minor  mnscle. 

The  superior  operation  is  performed  thus  : — The  patient  having  been 
placed  recumbent,  with  an  assistant  ready  to  compress  the  subclavian  in 
case  of  accident,  an  incision  is  made,  about  three  inches  in  length,  and 
of  a  semilunar  form — with  its  convexity  downAvards  ;  commencing  about 
an  inch  from  the  sternal  extremity  of  the  clavicle,  and  extending  towards 
the  coracoid.  Or  a  similar  extent  of  wound  may  be  made,  with  its  con- 
vexity upwards,  terminating  at  the  anterior  margin  of  the  deltoid  In 
the  one  case,  the  clavicular  portion  of  the  pectoralis  major  is  at  once  cut 
across,  in  the  deep  dissection  ;  in  the  other,  the  intormusrular  space  is 
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dilated.  Care  must  bo  taken  to  avoid  the  cephalic  vein  and  thoracico- 
acromialis  arteiy.  To  expose  these  vessels,  however,  is  scarcely  an 
untoward  occurrence,  as  it  may  happen  to  prove  a  convenient  guide  to 
the  axillary,  of  which  we  are  in  search.  The  deep  fascia  and  fat  are 
next  carefully  cut  through ;  and  it  may  even  be  necessary  to  turn  down 
the  upper  border  of  the  pectoralis  minor  ;  the  funnel-shaped  prolongation 
of  the  costo-coracoid  aponeurosis  is  then  carefully  opened,  towards  its 
clavicular  aspect.  The  vein  will  probably  be  first  disclosed,  and  is  to 
be  pressed  inwards  towards  the  ribs ;  and,  the  artery  having  been  care- 
fully isolated  to  the  requisite  extent,  the  needle  is  passed  from  the 
thoracic  to  the  acromial  aspect.  In  this  operation  as  many  as  twelve 
vessels,  branches  of  the  acromio-thoracic  trunk,  may  require  ligature. 

For  the  inferior  operation,  the  arm  is  raised  from  the  side,  with  the 
hand  supinated.  In  the  lower  part  of  the  axilla,  thus  exposed,  the  head 
of  the  humerus  is  felt  occupying  the  apex  of  the  axilla  ;  and  from  this  point 
an  incision  is  made  of  about  two  or  three  inches  in  length,  to  the  inner 
side  of  the  coraco-brachialis  muscle.  Then,  on  dissecting  through  fascia 
and  areolar  tissue,  the  median  nerve  is  likely  first  to  be  exposed,  while 
the  ulnar  and  internal  cutaneous  nerves  will  be  seen  lying  to  the  inner 
side,  and  the  axillary  vein  still  internal  to  them ;  the  median  nerve 
having  been  displaced  outwards,  and  the  other  nerves  and  veins  inwards, 
the  artery  will  be  brought  into  view.  When  sufficiently  cleared  from 
its  areolar  connections,  the  needle  is  passed  from  the  inner  aspect.  In 
the  latter  part  of  the  operation,  it  is  useful  to  relax  the  textures,  by 
bending  the  forearm. 

Deligation  of  the  BracMal. 

The  hrachial  or  humeral  artery  may  be  secured  at  any  part  of  its 
course  ;  on  account  of  true  aneurism,  which  is  a  very  rare  condition  ;  on 
account  of  wound,  or  traumatic  aneurism — not  uncommon ;  or,  accord- 
ing to  some  authorities,  on  account  of  an  otherwise  imcontrollable  hemor- 
rhage from  either  the  hand  or  the  forearm.  If  such  a  condition  did 
occur,  for  obvious  anatomical  reasons  ligature  of  the  third  stage  of  the 
axillary  would  be  more  likely  to  be  followed  by  an  arrest  of  the  bleeding ; 
fortunately,  however,  by  means  of  either  deligation  or  graduated  com- 
pression of  the  bleeding  vessel  itself,  such  a  procedure  need  never  be 
required.  In  operating,  the  arm  having  been  steadied  on  a  convenient 
table  or  pillow,  with  the  hand  supinated,  ligature  of  the  brachial  is  con- 
ducted thus : — 

In  the  upijer  part  of  the  arm,  an  incision  of  about  two  inches  in 
length  is  made  over  the  vessel — felt  pulsating — along  the  inner  border 
of  the  coraco-brachialis  muscle  and  median  nerve,  which  can  easily  be 
felt  rolling  under  the  fingers  ;  and  care  is  taken  to  avoid  the  basilic  vein 
and  internal  cutaneous  nerve,  which  may  lie  in  the  way.  The  fascia 
having  been  divided,  the  ulnar  and  internal  cutaneous  nerves,  on  the 
inside — the  external  cutaneous  and  median  nerves,  on  the  outside — the 
vense  comites  close  on  each  side — are  avoided  ;  the  arm  being  bent,  for 
the  purpose  of  relaxing  these  tissues,  if  necessary.  The  vessel  having 
been  isolated,  the  needle  is  passed  from  the  inner  aspect.  Sometimes  the 
median  nerve  lies  upon  the  artery. 


896 


LIGATURE  OF  THE  ARTERIES  OF  THE  FOREARM. 


At  the  middle  of  the  arm,  tlie  incision  is  made  along  the  inner  border 
of  the  biceps  muscle,  which,  overlapping  the  vessel,  may  require  to  be 
raised  slightly.  The  median  nerve  is  to  be  expected  lying  upon  the 
artery ;  and  while  this  nerve  is  displaced  inwards,  and  the  muscle  held 
outwards,  the  artery  may  be  separated  from  its  veins  and  secured.  It  is 
right  to  remember,  however,  that,  in  this  situation,  the  inferior  profunda 
may  be  mistaken  for  the  main  trunk ;  and  also  that,  if  there  be  a  high 
division  of  the  humeral,  one  of  the  two  vessels  only  may  have  been  tied. 
Not  until  the  surgeon  has  been  fully  satisfied  on  both  of  these  points, 
should  the  operation  be  completed  by  approximation  of  the  wound  In 
the  case  of  high  division,  the  second  trunk,  if  not  close  to  the  other, 
will  be  found  either  along  the  intermuscular  septum,  in  a  line  Avith  the 
inner  condyle  of  the  humerus  ;  or  near  its  usual  situation,  but  deeply 
placed,  and  covered  by  fibres  of  the  brachialis  anticus  muscle — conditions 
which,  along  with  other  very  common  abnormal  distributions,  should 
serve  as  an  additional  reason  for  preferring  the  application  of  the  Hgature 
in  cases  of  wounds,  or  of  false  aneurism,  to  the  part  of  the  vessel  actually 
implicated  in  the  injury. 

In  the  lower  part  of  the  arm,  the  median  nerve  is  to  bo  expected  on 
the  ulnar  side  of  the  artery ;  but  it  is  seldom  that  we  are  called  upon  to 
operate  in  this  situation,  except  for  wound  of  that  part  of  the  vessel ; 
which,  however,  is  of  rare  occurrence,  as  the  artery  is  so  completely  pro- 
tected by  the  prominence  of  the  belly  of  the  biceps  muscle. 

At  the  bend  of  the  arm,  false  aneurism  of  the  brachial  was  prover- 
bially common,  when  blood-letting  by  venesection  was  more  in  vogua 
If  prevention  by  methodical  pressure  have  failed  in  recent  cases,  the  sac 
is  to  be  cut  into,  and  the  vessel  secured  by  ligature  above  and  below  the 
aperture — a  tourniquet  having  been  applied  above  so  as  to  control  the 
circulation.  Shoiild  any  difficulty  arise  in  dissecting  the  vessel  clear, 
at  the  point  of  communication  with  the  probe  or  director  intro^ 

duced  at  the  aperture  will  serve  to  indicate  the  outline  and  direction  ot 
the  trunk.  In  tumours  of  old  standing,  deligation  of  the  humeral,  near 
its  middle,  is  a  simpler,  and  has  in  many  cases  proved  an  equally  effectual 
procedure.  It  was  this  operation  which  was  performed  by  Anel  (1710). 
Varicose  aneurism,  occurring  at  tliis  site,  requires  the  same  treatment  as 
the  ordinary  form  of  tumour.  For  aaeurisvial  varix,  support  by  careful 
bandaging  is  usually  sufiicient.  Should  an  operation  be  deemed  neces- 
sary, the  vessel  should  be  tied  without  opening  the  dilated  veins. 


Deligation  of  the  Arteries  of  the  Forearm. 

Deligation  here  is  never  necessary  except  in  the  case  of  hemorrhage 
from  wound  of  the  arteries  themselves  ;  and  then  it  is  sufficient  to  dilate- 
the  existing  apertures  in  the  soft  parts,  and  to  secure  the  bleeding  pointy 
or  points,  in  the  usual  way.  When  ligature  of  both  ulnar  and  ratlial 
has  been  practised,  for  secondary  bleeding  in  the  palm,  hemorrhage  has 
sometimes  been  reproduced,  the  conmiunication  by  means  of  the  inter- 
osseous proving  sufficient  to  maintain  the  bleeding.  Then,  instead  of  a 
threefold  and  difficult  operation,  it  is  infinitely  belter,  if  a  ligature  on  the 
Hunterian  principle  should  ever  bo  employed  for  sndi  a  con.lii.ion,  a  ■ 
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once  to  perform  that  wliicli,  wliile  much  simpler,  is  equally  efTectual — 
dehgation  of  tlie  humeral  a  little  below  its  middle — or  of  the  third  stage 
of  the  axillary,  if  wo  woidd  avoid  all  risks  of  lailiu'e.  Direct  measures 
at  the  bleeding  point  should,  however,  if  properly  employed,  secure  the 
surgeon  against  resorting  to  any  such  unsurgical  proceeding. 

The  radial  and  ulnar  arteries  are  most  commonly  wounded  at  the 
lower  part  of  the  forearm  ;  and  should  either  extremity  of  the  vessel  (when 
cut  through),  have  completely  retracted,  a  Icnowledge  of  their  anatomical 
relation  should  enable  the  surgeon  at  once  to  find  them.  For  the  radial, 
an  incision  is  made  between  the  supinator  longus  and  the  flexor  carpi 
radialis ;  and  from  a  little  below  the  middle  of  the  forearm,  the  artery  will 
be  found  imaccompanied  by  any  nerve.  For  the  ulnar — rendered  more 
superficial  by  bending  back  the  hand  and  fingers — the  incision  is  made 
between  the  flexor  sublimis  and  the  flexor  carpi  ulnaris.  Near  the  elbow- 
joint,  the  latter  vessel  can  be  exposed  only  through  a  great  thickness  of 
muscular  tissue,  which  should  not  be  cut  through,  but  opened  up  in 
the  direction  of  the  muscular  fibres.  In  the  upper  part,  the  radial  artery, 
curving  outward  through  the  triangular  hollow  below  the  elbow-joint, 
comes  under  cover  of  the  supinator  longus,  and  has  the  pronator  teres 
to  its  inner  side.  The  prolongation  of  the  radial,  between  the  metacar- 
pal bones  of  the  thumb  and  fore-finger,  may  be  exposed  by  an  incision  on 
the  ulnar  aspect  of  the  extensor  secundi  internodii  poUicis,  before  the 
vessel  dips  between  the  origins  of  the  first  interosseous  to  gain  the  palm 
and  become  continuous  with  the  deep  palmar  arch.  When  wounded,  it 
may  also  be  secured  in  the  hollow  between  the  tendon  of  the  supinator 
loiigus,  beneath  which  the  artery  passes,  and  the  extensors  of  the  pha- 
langes of  the  thumb. 

Wmmds  of  the  Palmar  Arch  are  apt  to  be  troublesome  by  bleeding, 
both  primarily  and  secondarily.  In  recent  wounds,  all  bleeding  points 
should  be  secured  by  ligature,  if  the  wound  is  free  enough  to  admit  of 
this ;  but  to  avoid  the  necessity  of  dilatation  being  practised,  if  important 
parts  would  require  division,  pressure  by  means  of  a  graduated  compress 
may  be  preferred.  For  bleeding  occurring  after  the  lapse  of  some  days, 
the  appHcation  of  firm  pressure  should  be  had  recourse  to  j  if  this  fail, 
then,  accordiiag  to  some,  deligation  of  the  humeral  should  be  practised. 
But — as  is  infinitely  to  be  preferred  to  such  a  proceeding — either  a  hare- 
lip pin  may  be  made  to  transfix  the  wound  and  compress  the  vessel ;  or 
a  common  curved  surgical  sewing  needle,  armed  mth  a  thread  or  wire 
ligature,  may  be  carried  deeply  beneath  the  bleeding  point,  and  tied  with 
such  a  degree  of  firmness  as  to  prevent  the  occurrence  of  further  hemor- 
rhage— this  being  effected  on  either  aspect  of  the  wound,  should  the 
single  application  not  suflfice  to  staunch  the  flow. 
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Venesection. 


This  operation — at  one  time,  it  is  to  be  feared,  too  frequently  performed 
— is  conducted  thus.  The  patient  having  been  placed  erect,  semi-erect, 
or  recumbent,  according  as  it  is  wished  to  witlidraw  much  blood  or  other- 
wise, a  ligature — a  riband,  or  bandage,  or  small  tourniquet — is  placed  on 

the  upper  part  of  the  arm,  and  secured  with 
sufficient  tightness  to  arrest  the  venous  return, 
yet  not  so  tightly  as  to  interfere  with  the 
arterial  injlux — as  indicated  by  the  pulse  at 
the  wrist.  The  veins  at  the  bend  of  the  arm, 
thus  made  tense  and  bulging,  are  scrutinized 
with  a  view  to  selection.  A  branch  which 
is  superficial,  and  large  enough  to  emit  freely, 
is  to  be  preferred  for  obvious  reasons.  The 
rule  usually  given  is  to  choose,  if  possible,  the 
median  cephalic,  a  careless  manipulator  being  \ 
there  less  likely  to  interfere  with  the  brachial 
artery,  the  lymphatics  of  the  forearm,  or  the 
larger  internal  cutaneous  nerve ;  so  avoiding  \ 
the  risks  of  aneurism,  diffuse  inflammatory  ) 
infiltration,  and  neuralgic  pain.  But  i^  as 
not  unfrequently  happens,  no  vessel  except  the 
median  basilic  is  found  suitable,  there  the  opera- 
tion should  be  performed  ;  care  being  of  course 
taken  merely  to  open,  not  to  transfix  the  vein,  s 
The  arm  is  placed  nearly  in  a  middle  postuie  t 
between  pronation  and  supination  ;  and  precautions  are  taken  to  secure 
its  being  retained  in  that  position  unmoved.  By  the  thumb  of  one 
hand  the  vein  is  steadied  by  pressure  on  its  distal  aspect,  to  prevent  it 
rolling,  and  to  control  the  flow  of  blood  until  the  vessel  to  receive  it 
has  been  placed  in  a  convenient  position.  The  lancet  for  the  pur- 
pose— neither  too  spear-pointed,  nor  too  rounded  in  its  blade,  should 
be  held  between  the  finger  and  thumb  of  the  other  hand,  which  is 
steadied  by  resting  the  little  and  ring  fingers  upon  the  inner  side 
of  the  forearm.  The  point  of  the  lancet  is  introduced  obhquely  across 
the  track  of  the  vessel  till  the  blood  appears,  by  a  gentle  movement 
it  is  carried  onwards  so  as  to  secure  a  sufficient  apertm-e  being  made  m 
the  vein,  and  the  point  of  the  instrument  is  then  ciu:ved  outwards  so  as 
Fig.  303.  Ilhistration  of  venesection  at  the  bend  of  the  arm. 


Fig.  303. 
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to  make  the  superficial  part  of  the  wound  considerably  more  free  than 
the  venous  orifice.  Then  the  blood  is  allowed  to  flow.  If  the  stream 
grow  sluggish,  movement  of  the  fingers,  in  grasping  anything  in  the 
hand,  will  tend  to  increase  its  jet,  by  forcing  the  contents  of  the  inter- 
muscular veins  into  the  median,  while,  at  the  same  time,  it  accelerates 
the  general  venous  return.  During  the  whole  process,  care  must  be 
taken  to  avoid  any  deviation  from  the  original  position  of  the  limb,  other- 
wise the  woimd  in  the  integument  will  cease  to  correspond  to  the  wound 
in  the  vein,  and  the  flow  of  blood  will  become  arrested.  The  desired 
effect  having  been  obtained,  the  thumb  is  again  placed  on  the  distal  side 
of  the  wound,  by  which  the  bleeding  is  at  once  arrested ;  the  ligature  on 
the  arm  is  slackened  and  removed,  and  the  arm  is  sjDonged  and  made 
dean  ;  a  small  compress  of  folded  lint  is  applied  over  the  wound  ; 
by  a  bandage  passed  in  the  form  of  8,  all  is  secured ;  and  the  limb  is 
placed  comfortably  in  a  bent  posture,  supported  if  need  be  by  a  sling. 
Within  forty-eight  hours,  the  bandage  may  be  safely  withdrawn ;  but 
it  is  well  to  avoid  use  of  the  arm  for  some  days. 


Accidents  of  Venesection. 


1.  Thrombus. — By  this  term  is  understood  an  accumulation  of 
coagulated  blood  in  the  areolar  tissue  between  the  vein  and  integument. 
This  may  be  caused  either  by  too  small  an  original  opening  in  the  skin 
as  compared  with  that  made  in  the  vein,  or  by  movement  of  the  arm 
causing  the  two  openings  not  to  correspond.  When  a  thrombus  forms, 
it  interferes  with,  and  perhaps  completely  arrests,  the  flow  of  blood  at  the 
time  of  the  operation  ;  producing  an  inconvenient  swelling  afterwards  ; 
and  not  unfrequently  inducing  troublesome  suppuration  in  and  around  the 
wound.  The  accident  is  to  be  avoided,  by  a  suitably  free  opening  being- 
made  at  once,  and  by  maintainence  of  one  position  of  the  arm  throughout 
the  whole  proceeding.  When  thrombus  has  formed,  the  coagulum  should 
be  carefully  squeezed  out,  an  enlargement  of  tlie  wound  being  had  re- 
course to,  if  necessary ;  and  then  a  suitable  compress  is  accurately 
appHed,  so  as  to  keep  the  tissues  in  close  contact.  2.  Neuralgic  pains 
may  invade  the  limb  ;  dependent,  probably,  on  puncture  of  a  cutaneous 
nerve.  Such  an  accident  cannot  be  avoided  ;  when  it  occurs,  the  lancet 
should  be  introduced  into  the  wound  and  moved  subintegumentally,  so  as 
to  divide  the  wounded  filament ;  or  an  anodyne  epithem  may  be  applied. 

3.  Simple  erysipelas  may  foUow  ;  and  the  ordinary  treatment  is  required. 

4.  Angeioleucitis  may  occur  ^er  se,  or  in  conjunction  with  the  preceding 
affection.  There  is  no  peculiarity  in  the  treatment.  5.  l^ot  unfrequently, 
diffuse  suppuration  tal^es  place  beneath  the  fascia,  which  may  possibly  have 
been  injured  by  puncture  in  the  operation ;  more  probably,  however,  the 
^pnptoms  are  due  to  phlebitis  or  cellulitis,  arising  from  the  unhealthy  con- 

-ition  of  the  patient,  the  state  of  the  atmosphere,  or  the  manner  in  which 
he  operation  has  been  performed.  Free  incision  is  imperatively  neces- 
ary  otherwise  serious  results,  both  local  and  constitutional,  arc  almost 
ertain  to,  ensue.  6.  Aneurismal  formations  have  been  already  consi- 
ed.  And  in  reference  to  these  it  is  well  to  remember,  that  the  arteries 
1  the  forearm,  following  an  unusual  course,  may  be  found  quite  super- 


900 


AFFECTIONS  OF  THE  BUESA  OVER  THE  OLECRANON. 


ficial,  and  not  iinlilce  tho  ordinary  veins.  Hence  a  careful  examination 
of  tho  part  should  uniformly  precede  tho  performance  of  phlebotomy.* 

Affections  of  the  Bursa  over  the  Olecranon. 

From  habitual  pressure — as  in  the  miner — this  bursa  is  liable  to 
chronic  enlargement,  and  the  affection  is  to  be  treated  in  the  ordinary 
way ;  by  abstraction  of  pressure,  and  the  application  of  discutients. 

Acute  bursitis  is  a  frequent  consequence  of  blows  on  the  elbow ;  and 
is  usually  associated  with  diffuse  suppuration  and  an  erysipelatous  affec- 
tion of  the  surface.  Treatment  is  by  puncture  and  general  antipldogistics; 
and  if  matter  form  within  the  bursa — indicated  by  the  diffuse,  tense, 
brawny  swelhng  which  affects  the  forearm,  and  the  discharge  of  a  thin 
ichorous  or  purulent  fluid  from  the  wound  of  the  bursa — the  aperture 
should  be  enlarged  by  free  incision. 

*  Lately  a  new  variety  of  the  aneurismal  lesion  has  been  observed ;  the  artery 
projecting  its  contents  through  the  wounded  vein,  and  forming  an  aneurismal  sac  by 
condensation  of  the  areolar  tissue  exterior  to  the  vein.  The  deep  wound  of  the  vein 
is  closely  incorporated  with  that  of  the  artery  ;  and  the  superficial  venous  apeiture 
is  continuous  with  the  arterial  sac.  Brit,  and  For.  Med.  Chii'.  Eev.  Apiil  1850, 
p.  338. 

Sometimes,  too,  the  aneurismal  communication  is  not  with  the  superficial,  but 
with  a  dceiy  vein, — Ihid.,  p.  349. 


CHAPTER  XLVIII. 


.VFFECTIONS  OF  THE  WEIST  AND  HAND. 

Ganglia  and  TJiecal  Collections. 

Ganglia  frequently  form  on  the  wrist  and  back  of  the  hand.  When 
troublesome  as  well  as  unseemly,  they  may  be  got  rid  of  by  pressure,  or 
by  puncture  of  the  cyst,  followed  by  blistering. 

Collections  of  glairy  fluid  often  occur  in  the  thecse  of  the  flexor 
tendons  in  the  lower  part  of  the  forearm,  with  or  without  loose  bodies 
contained ;  forming  a  soft  bulging  swelling,  which  usually  extends  into 
the  palm  j  more  or  less  seriously  interfering  with  the  functions  as  well 
as  with  the  symmetry  of  the  limb.  The  double  sac  thus  constituted  has 
a  middle  contracted  channel  of  communication  beneath  the  annular  liga- 
ment, and  pressure  on  one  or  other  of  the  prominences  of  the  sac,  by 
transposing  the  fluid  and  the  melon-seed-like  floating  bodies  usually 
contained  in  it,  produces  a  peculiar  churning  sensation,  which  is  quite 
pathognomonic.  In  these  cases,  it  has  latterly  been  the  practice  to  make  a 
free  evacuating  incision ;  afterwards  completely  dividing  the  annular 
ligament  of  the  wrist  sub-integumentally,  by  means  of  a  probe-pointed 
bistoury  introduced  through  the  wound,  in  the  belief  both  that  thus 
tension  during  subsequent  inflammatory  accession  wOl  be  avoided,  and 
that  cicatrization  of  the  whole  interior  of  the  sac  will  be  permitted  to 
take  place. 

According  to  M.  Velpeau,  it  is  both  safe  and  eff'ectual  to  evacuate 
the  contents  by  the  trocar,  and  then  to  inject  iodine — in  cases  where  no 
extraneous  bodies  exist  in  the  sac. 

Paronychia. 

No  affection  is  more  common  than  paronychia,  or  Whitlow  ;  more 
especially  among  washerwomen,  cooks,  nurses,  field  labourers,  and  others, 
whose  fingers,  by  the  nature  of  their  avocations,  are  not  only  kept  prone 
to  the  assumption  of  inflammatory  disease,  but  also  much  exposed  to  the 
apphcation  of  its  exciting  causes.  The  whitlow  varies  both  in  site  and 
intensity, 

^  1.  There  is  a  mild  form,  Hmited  to  the  very  surface.  The  finger,  at 
its  point,  and  perliaps  in  its  whole  extent,  is  intensely  hot  and  painful, 
red,  and  somewhat  swoln  ;  and  vesications  may  be  in  process  of  forming. 
Treatment  consists  in  leecliing,  fomentation,  and  general  antiphlogistics. 

ZT^.  frequently  practised— the  part  is  rubbed  lightly  over 

With  nitrate  of  silver,  so  as  to  blacken  and  desiccai?^  the  surface.  Keso- 
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lution  is  usually  effected  ;  but  often  not  without  the  formation  of  one  or 
more  vesicles — which  sometimes  degenerate  into  superficial  ulcers  of  an 
irritable  character.  The  disease  usually  commences  at  the  root  of  the 
nail,  a  hot  and  painful  blush  of  redness  surrounding  this  ;  and  hence  the 
term.  In  consequence  of  the  matrix  of  the  nail,  in  many  cases,  being 
primarily  and  permanently  affected,  shedding  of  the  nail  need  be  no  un- 
looked-for event. 

2.  A  somewhat  more  serious  attack  is  found  to  pervade  the  sub- 
cutaneous areolar  tissue,  as  well  as  the  skin ;  bearing  the  same  analogy 
to  the  former  affection,  as  phlegmonous  erysipelas  does  to  erythema.  It 
is  usually  caused  by  a  puncture,  laceration,  or  other  wound  ;  with  or 
without  inoculation  of  irritant  matter.  The  swelling,  heat,  redness,  ten- 
sion, and  pain  are  greater ;  and  there  is  a  proneness  towards  acute  sup- 
puration. Treatment  must  be  proportionally  active  ;  as  by  copioiLS  leech- 
ing, at  the  sides  of  the  finger.  But,  as  is  far  better,  by  free  incision  of 
the  affected  parts,  followed  by  fomentation  and  poultice,  the  disease  is 
checked  at  once,  and  the  patient  saved  much  pain  and  delay  in  the 
restoration  of  the  parts. 

3.  The  worst  form  is  the  most  deeply  seated;  and,  unfortunately, 
not  the  least  frequent  in  occurrence.    The  disease  originates  in  the  deep 
fibrous  textures — ^in  the  sheath  of  the  tendons,  or  in  the  periosteum  and 
bone.    Pain  is  excruciating  from  the  first.    For  days  and  nights  the 
patient  may  enjoy  not  a  moment's  sleep,  or  respite  from  suffering.  Tension 
and  throbbing  are  early  and  intense  ;  so  are  the  swelling,  heat,  and  rednesa 
The  back  of  the  hand,  and  sometimes  part  of  the  forearm,  are  red  and 
greatly  engorged  with  serous  accumulation.    Matter  forms  early  in  the 
finger;  deep,  and  confined,  and  consequently  with  aggravation.   The  con- 
stitution labours  under  inflammatory  fever,  often  severe.    At  the  outset, 
active  antiphlogistics,  locally  and  generally,  may  be  employed — copious 
leeching,  fomentation  and  poultice,  purging  and  antimony — with  the  hope 
of  averting  suppuration.    It  is  rare,  however,  to  have  the  opportunity  of 
seeing  cases  in  the  early  stage  when  only  this  is  of  any  service.  Failing 
these,  there  is  no  relief  to  suffering,  and  no  means  of  averting  serious  ; 
destruction  of  texture,  but  by  early  and  free  incision.    It  must  seem  i 
harsh  practice  to  lay  a  finger  open  thi'oughout  almost  its  whole  extent,  . 
on  the  palmar  aspect ;  but,  soon  after  the  infliction  of  such  a  wound,  , 
pain  will  rapidly  abate,  and  in  a  short  time  the  patient  will  probably  be  • 
in  a  deep  unconscious  slumber.    Free  outward  suppuration  takes  place ; 
the  swelling  abates;  the  bones,  joints,  and  tendons  may  not  be  destroyed; 
and  the  finger  recovers,  tediously  it  may  bo,  but  well.    AVithhold  the  f 
incision,  and  there  comes  no  relief  but  on  spontaneous  evacuation  of  the  ' 
matter ;  and  then  bones  are  found  carious  or  necrosed,  joints  are  opened 
into,  tendons  are  sloughing  or  sloughed ;  the  fingers  may  recover,  in 
some  sense,  but  are  stiff  and  useless  ;  more  frequently,  amputation  is  . 
demanded  sooner  or  later.    These  results,  however,  often  occur  even  i 
when  the  incisions  have  been  very  freely  and  early  made.     In  such 
cases,  the  disease  has  undoubtedly  commenced  in  an  inflammatory  pro- 
cess affecting  these  parts — from  its  extent  or  severity  determining  , 
their  death.    In  incising  a  finger  affected  with  paronychia,  the  flexor  ■ 
aspect  usually  requires  it  niost ;  and  in  using  the  knife  the  cut  s. 
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not  be  continuous,  but  sliould  leave  intact  the  folds  of  flexion  of  the 
phalangeal  joints. 

In  both  of  the  more  severe  forms,  extension  to  the  palm,  and  even 
up  the  forearm  along  the  course  of  the  tendons,  is  by  no  means  unfre- 
quent.  The  same  pruiciples  of  treatment  are  to  be  fulfilled  there  as  in 
the  finger.  But  in  incising,  care  must  be  taken  to  avoid,  if  possible-, 
wound  of  the  palmar  arch.  As  in  most  cases  when  the  inflammatory 
process  passes  above  the  annular  ligament,  it  follows  the  course  of  the 
deep  flexor  tendons,  the  incision  to  relieve  tension  should  not  only  be 
carried  through  the  fascia  of  the  forearm,  but  by  a  little  dissection  that 
texture  should  be  exposed,  the  superficial  tendons  held  aside,  and  the 
suppurative  collection  reached  on  a  deeper  level. 

Sometimes  the  severe  form  of  paronychia  is  limited  to  the  distal 
joint  of  the  finger.  Then  exfoliation  of  the  corresponding  phalanx  is 
extremely  probable.  Eut,  fortunately,  the  whole  bone  seldom  comes 
away ;  a  portion  at  the  articulation  remains ;  and,  from  this,  regeneration 
may  take  place,  with  but  little  ultimate  deformity. 


•  Onychia,  or  Disease  of  the  Matrix. 

This  term  denotes  a  diseased  condition  of  the  matrix  of  the  nail ;  the 
result  of  a  chronic  inflammatory  process,  inducing  a  tedious  and  painful 
ulceration.  The  first  indications  are  pain,  swelling,  and  redness,  around 
the  root  of  the  nail ;  and,  on  pressure  being  applied,  an  ichorous  dis- 
charge oozes  from  beneath  the  cuticle  at  this  part.  The  nail,  situated 
upon  a  turgid  finger  or  toe,  separates  more  and  more,  and  is  ultimately 
detached;  disclosing  an  angry  nicer,  of  irregular  margin,  and  smooth, 
glazed,  tawny  surface,  surrounded  by  dusky  redness,  emitting  a  thin  foetid 
discharge,  and  the  seat  of  intense  pain.  Usually,  an  aborted  reproduction 
of  the  nail  protrudes  from  the  proximal  part  of  the  sore.  In  cases  of 
long  standing  the  distal  phalanx  has  its  nutrition  so  modified,  that  its 
periosteal  surface  becomes  spicular,  closely  resembling  the  appearance  of 
a  head  of  the  Teasel. 

The  indications  of  treatment  are  simple.  To  remove  the  stunted  nail; 
to  blister  the  whole  circumference  of  the  ungual  phalanx,  or  by  an 
escharotic — as  the  potassa  fusa  or  nitric  acid — to  destroy  the  morbid 
texture  of  the  matrix  ;  and,  on  separation  of  the  slough,  to  make  such 
appUcation  to  the  sore  as  its  varying  state  may  seem  to  require.  In 
lost  all  cases,  however,  local  treatment  is  not  alone  sufiicient.  The 
eneral  health  wiU  be  found  greatly  disordered.  Alteratives  and  tonics 
necessary  ;  and,  in  some  cases,  when  of  syphilitic  origin,  a  mild  mer- 
'al  course  is  followed  by  the  best  efiects. 

Certain  cases  are  very  obstinate,  and  to  such  the  term  Onychia 
ligna  has  been  applied ;  inappropriately,  however,  inasmuch  as  the 
ore,  however  unmanageable,  possesses  none  of  the  characters  of  true 
alignancy.     In  such  cases,  the  escharotic  application  must  be  made 
th  unusual  intensity,  not  only  to  the  surface  of  the  ulcerating  matrix, 
ut  fairly  -within  the  cutaneous  reflexion  constituting  the  root  or  posterior 
art  of  the  matrix  ;  or,  under  chloroform,  the  diseased  parts  may  bo,  in 
he  first  place,  fairly  exposed  by  means  of  the  knife ;  and  if,  by  this 
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means,  a  satisfactory  gi-anulating  surface  cannot  bo  obtained,  it  is  well, 
instead  of  performing  amputation  of  the  phalanx,  as  was  formerly  prac- 
tised, more  especially  in  those  examples  of  the  inveterate  form  in  which 
the  bone  has  become  involved,  to  resort  to  repeated  blistering  of  the  part 
till  all  thickening  of  the  textures  is  fairly  removed. 


Onyxis,  or  In-groivinrj  of  the  Nail. 

This  in-growing  of  the  nail  rarely  occurs  but  in  the  great  toes.  It 
may  be  produced  simply  by  the  undue  pressure  of  a  too  tight  boot  or 
shoe.  It  presses  the  fleshy  side  of  the  toe  against  the  side  of  the  naU, 
and  by  the  constant  fretting  and  rubbing  to  which  the  part  is  exposed 
in  walking,  the  textures  become  swoLn,  red,  very  painful,  and  ultimately 
ulcerated ;  large  flabby  granulations  usually  bulging  out  from  the  matrix 
over  the  surface  of  the  nail.  In  other  cases  the  patient  is  himself  the 
cause.  He  has  cut  the  toe  nails  round  in  their  free  extremity,  instead  of 
paring  them  squarely.  The  new  nail,  as  it  pushes  upwards  and  outwards, 
is  thus  broader  than  the  opening  in  the  soft  parts  through  which  it 
has  to  advance ;  and  consequently  pressure  and  motion  maintain  and 
aggravate  the  irritation  till  suppuration  takes  place,  and  the  matter  is 
discharged  at  the  side  of  the  nail. 

Whether  the  nail  have  been  originally  to  blame,  or  not,  it  is  veiy 
important  to  remove  its  injurious  contact  with  the  angry  sore  along  its 
margin.  JFox  this  purpose,  either  mild  or  rude  measures  may  be  em- 
ployed j  the  former  in  the  first  instance.  The  nail  is  softened,  and 
having  been  scraped  thin,  has  its  edge  gradually  and  gently  elevated 
above  the  fungous  granulations  ;  and  then  there  is  interposed  a  layer  of 
soft  lint,  or  other  suitable  substance.  The  nail  having  been  thus  perma- 
nently elevated,  the  fi-eed  sore  abandons  its  ii-ritable  character,  and  may 
be  brought  to  heal  under  the  ordinary  apphcations.  But,  failing  such 
measures,  evulsion  of  aU  that  portion  of  the  nail  concerned  in  the  ulcer 
is  to  be  had  recourse  to,  as  first  employed  by  Dupuytren ;  a  very  pain- 
ful, but  very  effectual  remedy.  The  nail  having  been  softened  and 
thinned  as  before,  the  blade  of  strong  sharp-pointed  scissors  is  nm  up 
fi'om  the  point  to  the  root ;  the  nail  is  severed  at  that  part  by  one 
stroke  ;  the  isolated  portion  of  nail — usually  about  a  quarter  of  the 
whole — is  then  laid  hold  of  by  strong  dissecting  forceps,  one  blade  of 
which  is  pushed  beneath ;  and  by  a  sudden  wrench,  evulsion  is  efiected. 
Unless  under  chloroform,  the  pain  is  great,  though  momentary.  Hot 
poultice  or  water-dressing  is  applied.  A  healthy  character  of  sore,  gene- 
rally, soon  appears ;  and  healing  is  not  long  delayed. 

Contraction  of  the  Palmar  Fascia. 

The  whole  aponeurosis  may  be  rigidly  contracted ;  or  that  portion 
only,  connected  with  and  passing  along  one  or  more  fingers.  When  the 
whole  is  involved,  all  the  fingers  are  rigidly  bent,  and  the  hand  conse-- 
quently  is  not  only  much  deformed,  but  almost  entirely  useless.  The 
disease  is  most  frequent  in  those  who  in  using  the  fingers  much,  keep 
them  for  a  considerable  period  in  the  contracted  position.    It  is  but  hit  e 
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amenable  to  treatment.  Obviously  the  change  depends  on  a  chronic  in- 
flammatory process  affecting  the  aponeurosis  ;  and  is  to  bo  met  in  its 
early  stage  with  leeching,  mercurial  friction,  local  use  of  iodine,  etc.  The 
partial  form  is  common  m  those  of  the  better  ranks,  who  are  much  given 
to  horseback  exercise,  and  other  field  sports.  In  some  of  these  cases, 
amendment  may  follow  subcutaneous  division  of  the  affected  portion  of 
fascia,  tlie  finger  being  subsequently  straightened  by  the  application  of 
a  splint  and  bandage. 

Spaeth  Flexion  of  the  Thutnb  not  unfrequently  occurs  during  child- 
hood, in  connection  with  intestinal  irritation.  It  is  treated  by  the  appli- 
cation of  splint  and  bandage,  while  by  purgatives  and  alteratives  the 
primte  viee  are  rectified. 

Those  who  write  much  are  liable  to  troublesome  spasm  of  the 
thumb — sometimes  called  "  Writer's  cramp'' — or  to  the  opposite  condi- 
tion, ^'Scrivener's  palsy."  Treatment  consists  in  rest,  friction,  and 
Faradization  of  the  part,  with  tonics  constitutionally  and  locally. 

Tumours  of  the  Metacarpal  Bones  and  Phalanges. 

Exostosis  may  occur ;  but  is  rare.  Treatment  is  seldom  if  ever 
required,  the  affection  proving  but  little  troublesome.  Osteo-cystoma 
IS  more  common.  Its  treatment  depends  upon  the  bulk.  If  small,  it  is 
incised;  and,  on  pressure  being  subsequently  applied,  contraction  and 
healing  will  probably  ensue.  Or,  if  need  be,  a  seton  is  passed  and  tem- 
porarily retained;  and  thus  the  desired  obliteration  is  effected.  Those 
of  large  size,  iuvolving  the  whole  periphery  of  the  bone,  warrant  ampu- 
tation of  the  affected  part.  Enclionclromata  have  here  their  most 
frequent  site.  If  small  and  external,  the  tumour  may  sometimes  be  dis- 
sected off,  and  the  bone  left  uninjured.  Those  which  affect  the  whole 
bone,  and  develope  from  its  interior,  require  amputation.  Generally, 
the  tumours  are  not  single ;  yet  usually  we  axe  able  to  save  a  part — and 
sometimes  the  greater  part — of  that  most  useful  organ,  the  hand ;  the 
avowed  non-malignancy  of  this  tumour  admitting  of  incisions  being 
made  very  close  to  the  morbid  formation.  Sometimes,  however,  the 
size  and  connections  of  the  tumour  are  such  as  to  demand  amputation  of 
the  whole  hand.  Once  I  had  occasion  to  remove  one  of  great  size, 
weighing  fourteen  pounds.  From  the  apex  of  the  tumour  repeated  and 
serious  hemorrhage  had  taken  place;  and  it  was  satisfactory  to  find,  on 
a  careful  examination  after  injection,  that  the  blood  had  escaped  from 
ulcerated  openings  in  large  superficial  veins,  not  from  any  degeneracy  in 
the  structure  of  the  tumour  itself. 

Other  Diseases  of  the  Metacarpal  Bones  and  Phalanges. 

These  bones  are  especially  liable  to  the  inflammatory  casualties — 
Tilcer,  caries,  and  necrosis.  The  ordinary  treatment  is  to  be  put  in  force. 
When,  as  a  last  resource,  amputation  is  unavoidable,  one  general  rxde 
should  never  be  forgotten,  viz.,  that  it  is  our  duty  to  save  as  much  as 
circumstances  will  possibly  permit— a  portion  of  the  original  hand  being 
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a  much  better  organ  of  prehension,  than  any  artificial  substitute,  however 
ingeniously  constructed. 

Frequently,  in  consequence  of  whitlow,  or  inflammatory  change  trau- 
matically  induced,  it  may  be  in  our  power  to  retain  a  finger,  but  not 
without  complete  anchylosis  of  all  its  articulations.  And,  under  such 
cii'cumstances,  it  comes  to  be  a  question  whether  it  were  not  better  to 

amputate  such  a  member  at 
once,  before  anchylosis  and 
cicatrization  have  occuiTed  ; 
thereby  not  only  shortening 
the  cure,  but  aLso  rendering 
the  hand  much  more  useful — 
especially  in  the  case  of  the  labouring  man,  by  whom  a  stiff  finger  is 
felt  to  be  constantly  in  the  way.  I  believe  that  the  question  is  to  be 
answered  in  the  affirmative — in  favour  of  amputation.  The  thumb,  how- 
ever, is  in  all  circumstances  to  be  preserved,  if  possible.  Eigid  or  nol^ 
it  proves  extremely  serviceable. 

Another  question  arises  in  the  case  of  a  hopelessly  diseased  metacar- 
pal bone,  whose  corresponding  finger  is  perfectly  sound.  May  the  meta- 
carpal bone  be  removed  alone,  or  must  the  finger  be  taken  along  with  it? 
The  latter  is  the  preferable  practice.  The  finger  left  without  its  metar- 
carpal  bone  is  worse  than  useless. 

Two  or  even  three  metacarpal  bones,  when  carious,  may  be  removed, 
with  their  corresponding  fingers.  The  operation  is  preferable  to  ampu- 
tation of  the  whole  hand.  For,  the  paramount  general  rule  of  saving  as 
much  as  possible,  should  ever  be  respected  in  such  cases.  Some  years 
ago,  in  amputating  a  metacarpal  bone,  its  base  was  found  carious,  and 
also  the  corresponding  portion  of  the  carpal  range.  The  latter  diseased 
part  was  removed  by  means  of  a  gouge ;  and  a  most  satisfactory  cure 
resulted. 

Hypertrophy  of  the  Fingers. 

This  rare  departure  from  ordinary  nature  has  been  occasionally 
noticed  in  young  people;  affecting  one  or  more  fingers;  originating  from 
no  assignable  exciting  cause  ;  consisting  of  true  hypertrophy  of  aU  the 
textures — bones,  joints,  tendons,  skin,  and  nails ;  and  accompanied  mth 
more  or  less  deformity,  and  loss  of  function.  Firm  and  continued  pres- 
sure may  moderate  the  unnatural  growth.  If  not,  inconvenience  may 
be  mitigated  by  amputation — partial  or  complete. 


Congenital  Deformities  of  the  Hand. 

Supernumera7'y  Fingers  are  usually  attached,  not  by  articidating  appa- 
ratus, but  by  ordinary  integumentary  tissues.  Their  amputation  is 
accordingly  very  easily  effected,  by  knife  and  elliptical  incision,  or  by 
curved  scissors. 

Webbed  Fingers  are  often  hereditary ;  and  in  some  parts  of  the 
country  are  held  in  esteem.    Sometimes  the  adjoining  fingers  are  fused 
together,  the  two  nails  uniting  in  one — their  duality  being  marked  ouly 
Fig.  304.  Scrofulous  necrosis  of  finger ;  macerated ;  after  amputation. 
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by  a  central  groove.  In  such  a  case,  nothing  need  or  can  be  done, 
the  fiugei-s  being  more  useful  when  united  than  they  could  be  other- 
wise. Should  an  actual  web  of  union  exist,  and  should  separation  bo 
wished,  that  is  obtained  by  division  of  the  abnormal  band ;  great  care 
being  taken,  during  cicatrization,  to  prevent  reunion  of  the  opposed 
parts.  And,  for  this  piu'pose,  interposition  of  dressing  is  not  enough ; 
it  is  essential,  as  in  the  case  of  burns,  to  make  constant  and  considerable 
pressure  on  the  angle  of  union,  at  the  knuckles ;  and  this  is  done  by 
means  of  a  piece  of  cord  or  tape,  placed  and  retained  there.  Ingenious 
devices  have  been  employed,  to  secure  cicatrization  of  the  angle  of  the 
fingers  before  effecting  the  division  of  the  web.  Thus,  a  piece  of  metal 
has  been  introduced  through  an  aperture,  and  retained  there,  its  size 
being  gi-adually  augmented  by  fresh  additions,  till  cicatrization  is  secure 
at  the  point  of  natural  union ;  then  the  rest  of  the  web  is  severed. 
By  some,  a  flap  of  cutaneous  texture  is  transplanted,  so  as  to  occupy  the 
angle  of  convergence,  after  the  ordinary  operation  of  division  of  the  web 
has  been  completed. 

Chib-hand,  a  condition  analogous  to  club-foot,  occasionally  occurs, 
congenitally.  It  is  remediable,  at  an  early  age — with  or  without  the  aid 
of  tenotomy — by  the  wearing  of  suitable  apparatus.  In  dividing  the 
tense  tendons,  this  shoidd  not  be  effected  in  the  hand  or  fingers,  but 
above  the  annular  ligament  of  the  wrist ;  each  tendon  being  divided  sepa- 
rately, as  thus  aU  risk  of  injury  to  the  median  nerve  is  prevented. 
Afterwards,  the  management  of  such  cases  is  usually  intrusted  to  the 
machinist.  And  it  is  also  the  province  of  that  profession  to  atone,  by 
mechanical  substitutes,  for  deficient  development  of  the  hand  or  fingers. 


CHAPTEK  XLIX. 


DISEASES  OE  THE  AETICULATIONS  OF  THE 
SUPERIOE  EXTEEMITY. 

Disease  of  the  Shoulder- Joint. 

This  joint  is  liable  to  the  ordinary  affections  of  such  parts.    But  it  is  if 
perhaps  especially  liable  to  disorganizing  disease,  involving  all  textures 
ultimately,  and  usually  originating  in  the  cancellated  tissue  of  the  bead 
of  the  humerus.    To  this  the  term  Omalgia  was  formerly  applied;  very 
inappropriately,  because  apparently  inferring  that  the  disorder  was  of 
the  nature  of  irritation,  or  neuralgic,  not  structural  and  inflammatory. 
It  may  occur  at  any  age;  and  very  frequently  its  origin  is  connected^ 
with  external  injury.    One  of  the  first  and  most  prominent  symptoms) 
is  wasting  of  the  deltoid;  ultimately  giving  the  appearance  of  pronuTi 
nence  to  the  acromion.    The  pain  extends  down  the  limb,  and  is  moi 
severe  at  night.    There  are  two  parts — one  anteriorly,  beneath  andl 
external  to  the  coracoid  process — the  other  posteriorly,  at  a  correspond- 
ing point — to  which  the  patient  usually  refers  the  pain  in  the  articulatioi 
itself,  and  where  the  greatest  aggravation  of  the  suffering  is  produced  b; 
pressure.    The  arm  is  incapable  of  exertion  ;  and  pain  in  the  joint  is  in- 
creased by  motion,  especially  when  the  arm  is  raised.    Bending  tab 
place  at  the  elbow ;  and  the  limb  projects  awkwardly  from  the  body,; 
feeble  and  wasted,  sometimes  oedematous  and  congested,  and  apparent! 
increased  in  length.    The  flattening  of  the  deltoid  region,  the  approxi' 
mation  of  the  tubercle  of  the  humerus  to  the  coracoid,  and  the  abductioH' 
of  the  limb,  all  closely  simulate  luxation  of  the  shoulder.    And,  at 
length,  this  result  may  actually  occur ;   disorganization  of  the  joinl 
having  become  complete.    The  constitution  does  not  fail  to  suffer,  in 
sympathy  with  the  progress  of  this  grave  disorder.    Swelling,  as  usui 
in  primary  affections  of  the  hard  tissues,  is  of  secondary  occurrence,  an( 
is  seldom  very  great ;  evacuation  of  the  matter,  by  external  opening^i 
being  soon  attained  by  Nature's  own  efibrt. 

Treatment  is  to  be  conducted  on  the  general  principles  enunciated  U) 
speaking  of  the  treatment  of  diseases  of  joints  generally.  But,  tru' 
caries  having  been  established,  with  an  open  condition  of  the  joint,  Jt 
becomes  very  improbable  that  spontaneous  cure  will  talce  place;  and 
usually  the  general  health  is  then  seriously  and  obviously  on  the  de- 
cline. In  such  circumstances,  the  diseased  parts  must  be  removed  hj 
operation — by  resection  of  the  joint,  or  by  amputation  of  the  Hinb.  The 
former  operation  is  obviously  preferable,  when  not  expressly  contra- 
indicated. 
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Resection  of  the  Shoulder- Joint. 

To  expose  tlie  articulation,  a  flap  may  be  made  from  the  anterior 
or  posterior  part  of  the  deltoid,  or  by  raising  the  whole  muscle  as  a 
single  flap ;  or  (Baudens)  a  single  incision  may  be  made  longitudinally, 
over  the  anterior  aspect  of  the  head  and  neck  of  the  humerus — the 
knife  being  entered  below  the  clavicle,  in  the  hollow  between  the  cora- 
coid,  clavicle,  and  head  of  the  humerus,  and  carried  down  to  a  point 
midway  between  the  head  of  the  humerus  and  the  insertion  of  the  deltoid. 
In  most  cases,  the  latter  mode  is  quite  sufficient ;  and,  being  less  severe, 
is  to  be  preferred.    The  knife  and  finger  having  penetrated  the  joint, 
18  remaining  portions  of  the  retaining  apparatus  are  divided — more 
especially  the  muscles  inserted  into  the  greater  and  lesser  tuberosities  of 
the  humerus,  viz.,  the  supra-spinatus 
and  infra-spinatus,  and  the  subscapu- 
.aris.    In  this  part  of  the  operation 
ihe  finger  is  the  best  guide.  The 
iseased  head  is  at  the  same  time 
rotated,  so  as  to  bring  the  muscular 
attachments  as  near  the  external  open- 
ing as  possible  ;  and  it  is  then  made 
;o  show  itself,  and  project  through 
ihe  wound — the  limb  being  with  this 
view  carried  forcibly  backwards.  By 
ihe  saw,  abbreviation  is  made  to  the 
required  extent.    The  glenoid  cavity 
then  examined  ;  and,  if  found 
diseased,  the  affected  part  is  taken 
away,  by  means  of  cutting  pliers,  or 
by  a  gouge.    To  facilitate  removal  of 
the  whole  glenoid  surface,  a  free  incision  may  be  made  along  the  posterior 
margin  of  the  deltoid,  in  a  direction  somewhat  analogous  to  that  made  in 
front.    Bleeding  having  been  arrested,  the  anterior  and  posterior  cir- 
cumflex arteries  usually  requiring  the  use  of  ligature,  the  parts  are  accu- 
rately adjusted;  the  Avound  is  brought  together,  and  the  limb  is  retained 
steadily  in  a  convenient  posture.    Healing  by  granulation  is  to  be 
expected ;  with  the  formation  of  an  artificial  joint,  more  or  less  compe- 
tent to  assume  the  functions  of  the  original.    Often  it  proves  in  all 
respects  an  admirable  substitute.    And  thus  many  useful  limbs  may  be 
retained,  under  circumstances  which,  but  a  few  years  since,  would  have 
caUed  for  nothing  short  of  amputation. 

The  operation  may  also  be  required,  primarily,  on  account  of  injury 
done  to  the  head  of  the  bone ;  as  by  gunshot  wound.  Then  the  incision 
should  be  made  so  as  to  include  in  its  track  the  wound  of  entrance. 


Fig.  305. 


Resection  of  the  Elbow- Joint 

Few  affections  are  more  common  than  articular  disease  at  the  elbow. 
And  not  unfrcquently  it  advances  to  disorganization ;  with  or  without 
Fig.  305.  Flap,  placed  in  position,  after  resection  of  the  shoulder-joint. 
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strumous  complication.  To  this  joint,  more  than  any  other,  the  operation 
of  resection  is  applicable  ;  care  being  always  taken  to  select  the  case 
according  to  the  ordinary  tests  ;  lest,  resection  failing,  amputation  be- 
come necessary,  and  wo  discover,  when  too  late,  tliat  the  patient  who 
could  have  stood  one  operation  well,  must  inevitably  sink  under  both. 
It  is  rare,  indeed,  now-a-days,  to  meet  with  a  case  where  disorganizing 
change  has  been  allowed  to  proceed  so  far  as  to  interfere  with  the 
success  of  excision.  Tlie  patient  having  been  laid  recumbent  on  a  table, 
the  arm  is  held  by  an  assistant,  half-way  between  flexion  and  extension ; 
the  joint  is  exposed  from  beliind,  by  a  single,  or  linea7'  incision ;  or  by 


The  figure  of  the  letter  H 
is  usually  preferred. 


cutting  so  as  to  form  flaps ;  and  these  may  be  either  double  or  quad- 
ruple.   The  linear  iyicision  should  be  commenced  about  two  and  a-half 


Fig.  306. 

inches  above  the  olecranon,  and  carried  nearly  but  not  quite  as  far  below ' 
it ;  and  the  knife  should  be  borne  steadily  down  to  the  bone  tlu-oughout 
the  whole  extent  of  the  wound.  The  whole  of  the  soft  parts  on  the 
posterior  aspect  of  the  joint  are  then  dissected  from  the  osseous  surfaces, 
taking  special  care  to  avoid  injury  to  the  ulnar  nerve  where  it  hes  be- 
tween the  olecranon  and  inner  condyle.  When  the  H  incision  is  em- 
Fig.  306.  Triangular  incision  marked  for  resection  of  the  elbow,  on  the  right  arm. 


RESECTION  OF  THE  ELBOW-JOINT. 


911 


ployed,  the  operator  commences  his  proceedings  by  feeling  for  the  inner 
condyle  ;  and,  placing  the  nail  of  the  thumb  a  little  to  its  outer  side,  so  as 
to  keep  the  uhiar  nerve  in  safety  close  to  the  condyle,  he  introduces  his 
kuife  at  the  point  marked  by  the  nail,  perpendicularly  down  to  the  bone, 
and  then  carries  his  incision  across  immediately  above  the  olecranon  to 
the  outer  condyle.  The  two  perpendicular  arms  of  the  wound  are  then 
made,  their  extent  being  carried  somewhat  further  downwards  in  the 
forearm  than  upwards  over  the  humerus.  The  insertion  of  the  triceps 
having  been  cut  across,  on  bending  the  arm  the  olecranon  is  made 

;  prominent ;  and  this,  having  been  separated  from  its  connection  with 

I  the  soft  parts,  is  removed  by  bone  pHers,  to  the  requisite  extent.  The 
joint  can  now  be  very  readily  dislocated  by  dividing  the  internal  and 
external  lateral  ligaments  ;  the  condyles  of  the  humerus  are  isolated  and 
sawn  off ;  and  the  upper  parts  of  the  radius  and  ulna  are  also  removed — 
the  saw  being  preferred,  to  avoid  bruising  of  the  softened  bone.  Ee- 
moval  of  the  olecranon  by  pliers  is  mainly  to  facilitate  disarticulation. 
Should  any  suspicious  portions  appear  at  or  near  the  cut  surface,  the 
gouge  may  be  directed  against  them,  or  a  fresh  slice  may  be  removed 
with  the  saw.  Wlien  the  operation  is  practised  for  anchylosis,  a  larger 
extent  of  bone  should  be  taken  away  than  in  cases  of  acute  progressive 
disease,  as  the  tendency  in  the  chronic  cases  to  the  occurrence  of  a  stiff 
joint  is  very  much  greater.  In  cases  of  anchylosis,  also,  after  the  pos- 
terior aspect  of  the  joint  has  been  exposed,  exactly  as  described,  the  anchy- 
losed  joint  may  either  be  forcibly  broken  up  so  as  to  effect  disarticulation, 
or  the  dense  osseous  tissue  may  be  cut  nearly  through  with  the  saw ; 
and  after  isolating  the  bone  above  and  below,  first  the  brachial,  and 
then  the  radial  and  ulnar  extremities  are  sawn  off. 

In  other  cases,  after  the  preliminary  dissection  has  been  carried  so 
far  as  to  disclose  the  external  and  internal  supra- condyloid  ridges, 
a  spatula,  or  grooved  steel  director,  may  be  carried  across  in  front  of  the 
bumerus  at  the  upper  end  of  the  incision,  and  the  bone  divided  upon  it 
by  means  of  the  saw.  The  use  of  such  an  instrument  is  not  here  to  pro- 
tect the  vessels,  but  to  keep  the  skin  safely  out  of  harm's  way  in  apply- 
ing the  saw.    The  dissection  having  then  been  carried  downwards  in 

■front  of  the  articulation,  the  joint  is  now  removed  entire,  the  radius  and 

Balna  being  divided  below. 

I  The  vessels  which  require  ligature  are  usually  the  recurrent  ulnar  and 
■adial ;  but  when  the  disease  is  acute,  and  suppuration  is  either  immi- 
■lent  or  taking  place,  the  vascularity  is  always  greater,  and  many  more 
■vessels  may  require  to  be  tied.  Bleeding  having  been  arrested,  the  wound 
■s  brought  together  by  sutures,  the  union  of  the  transverse  incision  being 
■peciaUy  desired  when  the  H  incision  has  been  employed.  If  it  does 
■lot  take  place,  the  ultimate  mobility  and  appearance  of  the  part  are  not 
■i^hat  they  might  otherwise  have  been.  The  limb  is  secured  by  a  figure 
■f  8  bandage,  in  a  slightly  bent  posture.  No  splint  is  required.  Sup- 
■•uration  and  granulation  occur ;  the  wound  slowly  closes ;  and  an 
■rtificial  joint  by  ligamentous  structure  is  ultimately  formed — usually  of 
■he  greatest  usefulness. 


912 


RESECTION  OF  THE  WRIST. 


Resection  of  the  Wrist. 

It  is  easy  enough  to  remove  by  operation  the  articulating  ends  of  the  • 
radius  and  ulna,  or  to  gouge  or  even  cut  out  the  affected  parts  of  the  ■ 
corresponding  surfaces  of  the  carpal  bones ;  but  the  proceeding  has  not  ; 
been  found  so  satisfactory  as  to  commend  itself  to  the  confidence  of  ; 
surgeons  generally.  And,  consequently,  when  this  joint  is  deemed  irre-  • 
claimable,  amputation  is  usually  preferred.  Fortunately,  a  vast  proper-  ■ 
tion  of  the  cases  of  scrofulous  disease  of  this  joint,  in  adolescents,  recover  r 
under  use  of  cod-liver  oil,  and  general  anti-strumous  treatment — with  or  i 
without  anchylosis. 

When  the  operation  is  undertaken,  two  incisions,  one  on  the  outer,  • 
the  other  on  the  inner  aspect  of  the  wrist,  should  be  preferred ;  the 
soft  parts  on  both  the  flexor  and  extensor  aspects  are  carefully  freed  by 
dissection,  and  division  of  the  bones  is  effected  by  the  bone  pHei-s,  bo  ( 
as  to  enable  first  the  one  extremity  and  then  the  other  to  be  turned  out 
and  sawn  away.    Afterwards  a  splint  is  needed  ;  appUed  on  the  flexor 
aspect,  and  retained  till  consolidation  of  the  parts  is  so  far  complete  as 
to  admit  of  active  and  passive  motion  being  attempted.    Lately,  Pro-  i 
fessor  Lister  and  Dr.  Buchanan  of  Glasgow  have  obtained  very  encouraging 
results  by  this  mode  of  procedure. 


CHAPTER  L. 


INJUETES  OF  THE  SUPEEIOR  EXTREMITY. 

Feactuees. 
Fracture  of  the  Clavicle. 

The  clavicle  is  frequently  broken ;  and  usually  by  violence  applied  to 
the  acromial  extremity,  as  by  falls  on  the  shoulder.  The  fracture  is 
generally  oblique,  and  near  the  centre  of  the  bone.  The  limb  is  power- 
less, the  part  at  the  seat  of  fracture  is  pained  and  deformed,  attempted 
movement  aggravates  the  pain,  and  the  shoulder  is  both  sunk  and  drawn 
towards  the  sternum.  On  elevating  and  depressing  the  shoulder  by 
moving  the  elbow,  while  the  hand  is  placed  over  the  clavicle,  crepitus 
will  be  experienced. 

In  children,  owing  to  the  incompleteness  of  the  separation  at  the 
time  of  injury,  and  the  lightness  of  the  arm,  displacement  sometimes 
does  not  occur  for  some  days ;  the  existence  of  fracture  in  such  cases  is 
therefore  easily  overlooked. 

Displacement  is  caused  by  depression  of  the  outer  fragment ;  whereby 
the  sternal  portion  is  made  very  prominent,  causing  palpable  deformity, 
and  seeming  to  be  out  of  place,  though  truly  remaining  nearly  in  situ 
— ^the  action  of  the  pectoral  and  sterno-mastoid  muscles  attached  to  the 
rnal  fragment  nearly  neutralizing  each  other,  and  any  degree  of  ele- 
ation  being  further  prevented  by  the  costo-clavicular  ligament.  The 
•romial  portion  is  dragged  downwards  by  the  weight  of  the  arm ;  and 
brwards  and  inwards  by  the  action  of  the  pectoralis  minor  and  subcla- 
*us — the  attachment  of  these  muscles  to  the  ribs  being  then  the  fixed 
oint.  Fracture  may  also  occur  at,  or  external  to,  the  coraco- clavicular 
gaments.  In  the  former  instance,  the  attachment  of  the  conoid  and 
ipezoid  ligaments  prevents  the  separation  of  the  bone  at  the  seat  of 
acture.  But  in  the  latter,  rotation  of  the  scapula,  duo  to  the  M^eight  of 
he  arm,  still  displaces  the  external  fragment  so  that  at  the  seat  of  frac- 
Je  it  may  form  a  right  angle  with  the  sternal  one.  Fracture  at  or 
temal  to  the  costo-clavicular  or  rhomboid  ligament  sometimes  happens, 
_t  is  usually  attended  by  no  displacement ;  there  may,  however,  be  a 
ight  projection  forwards,  as  if  sub-luxation  had  occurred. 

The  indications  of  treatment  are  plain  ;  the  same  in  all  cases,  but  un- 
rtunately  not  very  easily  carried  into  practical  effect.  They  are  to 
ise  the  acromial  portion  to  the  same  level  with  the  sternal ;  to  retain 
there  ;  and  at  the  same  time  to  keep  the  shoulder  removed  from  the 
•mum,  so  as  to  prevent  displacement  inwards  of  the  external  portion, 
any  and  complicated  moans  have  been  devised  for  this  end.  The 

3  N 


9U 


FRACTURE  OF  TirE  SCAPULA. 


simplest,  most  easily  obtained,  and  not  the  least  efficient,  are  either  the 
pad,  sling,  and  bandage  of  Dosault,  or  the  figure  of  8  bandage  originally 
employed  by  Albucasis.  Desault's  mpthod  is  as  follows  : — A  wedge- 
shaped  pad,  with  the  broad  end  of  the  wedge  uppermost,  is  placed  in  the 
axilla,  sufficiently  large  to  occupy  the  cavity  without  stuffing  it.  Tiie 
pad  is  best  made  of  horse-hair,  covered  with  soft  leather  ;  but  any  tem- 
porary substitute  may  be  taken  at  the  first  dressing.  By  means  of  a  shawl 
or  large  handkerchief,  within  which  it  is  placed,  the  pad  is  securely 
lodged  in  the  axilla ;  and,  by  tying  the  ends  to  the  anterior  and  posterior 
aspects  of  a  weU-padded  handkerchief,  which  surrounds,  collar-wise,  tlie 
opposite  shoulder,  the  acromion  is  kept  outwards,  and  along  with  it  the 
acromial  portion  of  the  clavicle.  The  drooping  of  the  shoulder  from  tlie 
weight  of  the  arm  is  prevented,  by  supporting  the  forearm  and  elbow  by 
means  of  a  sling  ;  the  forearm  crossing  the  chest,  and  the  fingers  pointing 
towards  the  opposite  shoulder.  To  obtain  further  extension  of  the  bone, 
a  bandage  or  handlcerchief  is  applied  round  the  chest — including  the 
lower  part  of  the  arm  on  the  injured  side — and  so  firmly  fastened  that  I 
the  elbow  shall  be  approximated  to  the  chest ;  thus  making  the  humerus 
a  lever,  which,  acting  on  the  pad  as  a  fulcrum,  forces  the  shoulder  out- 
wards.  By  some  this  method  is  regarded  as  either  galHng  to  the  patient, 
or  inefficient ;  and  by  them  a  more  complicated  apparatus  calculated 
to  fulfil  the  same  indications — a  starch  bandage  without  the  pad,  hut 
applied  so  as  to  retain  the  arm  in  the  position  described,  with  a  figure  of  8 
bandage  applied  round  the  shoulders,  or  padded  sho  ulder  straps  calculated 
to  act  by  approximating  the  scapulae — is  considered  preferable,  so  as  to 
effect  and  secure  adjustment.  It  is  well,  in  any  case,  to  relax  the  stemo- 
mastoid  by  attention  to  the  position  of  the  neck ;  for  sometimes  this 
muscle  elevates  the  sternal  portion  slightly.  In  cases  where  any  decided 
difficulty  is  experienced  in  keeping  the  parts  in  position,  the  patient 
should  be  confined  to  bed,  and  maintain  the  recumbent  posture,  the  shoul- 
ders resting  on  a  broad  and  square  firm  pillow,  with  the  head  supported, , 
while  the  arm  is  held  in  a  shng,  and  fixed  to  the  chest.  The  appU-. 
cation  of  pressure  over  the  site  of  fracture  should  never  be  resorted  to. 
The  integuments  may  be  induced  to  slough  ;  and  an  injury,  originally 
simple,  may  be  rendered  compound.  In  females,  for  obvious  reasons, 
the  treatment  is  to  be  conducted  with  especial  care. 

Fracture  of  the  Body  of  the  Scapula. 

The  body  of  the  scapula  may  be  broken  across  by  direct  violence, 
or  even  by  muscular  force  alone.  There  is  usually  but  Httle  recognisable 
displacement  or  deformity ;  the  muscles  on  the  inner  and  outer  surfaces 
of  the  bone,  and  the  firm  fibrous  texture  into  which  the  muscles  attached 
to  the  scapula  are  inserted,  preventing  this.  Post-mortem  investigation 
usually,  however,  shows  that  some  over-lapping  by  displacement  of  the. 
lower  fragment  has  taken  place,  by  which  it  passes  beneath  the  iippei 
part  of  the  bone,  to  the  extent  of  from  a  quarter  to  half  an  inch  ;  in  other 
cases  the  lower  fragment  is  drawn  outwards,  the  upper  backwards  and 
upwards,  so  that  posteriorly  they  are  separated  from  each  otlier  Hke  th 
limbs  of  a  pair  of  compasses.    The  part  is  pained,  swoln,  and  limil'  ' 
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in  voluntaiy  motion ;  by  carrying  the  forearm  behind  the  patient's  back, 
the  deformity  of  the  projecting  scapula  will  be  recognised  ;  and  as  the 
arm  is  moved  backwards  and  forwards,  crepitus  can  be  distinctly  felt  by 
the  hand  placed  flatly  on  the  part.  In  treatment,  it  is  sufficient  to  re- 
stram  motion,  either  by  wearing  the  arm  in  a  sling,  having  a  broad 
flannel  bandage  passed  firmly  round  the  chest,  including  the  fractured 
Ijojie  or  by  including  both  the  arm  and  shoulder  in  a  starch  bandage. 


Fracture  of  the  Acromion. 

The  acromion  process  can  only  be  detached  from  the  spine  of  the 
I  scapula  by  direct  violence.    The  line  of  fracture  is  generally  posterior 
!  to  the  acromio-clavicular  articulation  ;  but  sometimes  into,  and  occasion- 
I  aUy  external  to  that  joint.    The  injury  is  a  rare  one.    The  symptoms 
are  nearly  the  same  as  those  of  fracture  of  the  clavicle.    There  is 
pain,  swelling,  and  loss  of  power,  more  especially  in  attempting  to 
elevate  the  arm  outwards  ;  and  a  depression  can  be  felt  at  the  in- 
jured part,  as  the  spine  of  the  scapula  is  traced  outwards,  in  conse- 
quence of  the  fractured  portion  being  drawn  downwards  to  a  greater 
or  less  extent  on  the  head  of  the  humerus,  by  the  action  of  the  deltoid 
muscle.     The  degree  of  this  displacement  depends  apparently  upon 
the  extent  to  which  the  periosteum  surrounding  the  bone  has  suf- 
fered from  the  injury.    By  some  the  clavicle  is  represented  as  drawn 
iownwards  and  forwards  on  the  coracoid  process  by  the  subclavius,  and 
)y  the  action  of  the  deltoid  and  pectoralis  major  muscles  overcoming 
hat  of  the  trapezius  and  sterno-mastoid  ;  but  such  a  result  could  only 
)ccur  in  cases  where  great  comminution  and  laceration  at  or  internal  to 
he  acromio-clavicular  articulation  had  taken  place.    Crepitus  is  not  felt 
fbn  rotating  the  limb,  when  the  acromion  is  displaced,  until  the  arm  has 
■been  raised,  and  the  fractured  portions  brought  into  apposition.  In 
treatment,  it  is  sufficient  to  raise  the  arm  fully  by  means  of  a  sling,  and 
HO  prevent  motion  by  suitable  bandaging  to  the  trunk.    No  pad  should 
iSbe  placed  in  the  axilla  ;  otherwise  the  hiatus  between  the  fractured 
jl)ortions  -^vill  probably  be  increased.    Or,  if  employed  at  all,  the  pad 
)j|hould  be  a  cushion  of  the  wedge  shape,  with  the  narrow  end  upwards, 
K^eparating  the  elbow  from  the  side,  and  thus  relaxing  the  deltoid  (Del- 
^l^ech).    Union  is  generally  by  ligament ;  sometimes  the  surfaces  remain 
d|bumated  at  the  line  of  fracture. 

I  Fracture  of  the  Coracoid  Process. 

•\»    This,  also  the  result  of  direct  violence,  may  be  occasioned  by  gunshot 
yyry>  and  is  most  commonly  observed  as  a  minor  complication  of  more 
irious  lesion  of  the  upper  part  of  the  chest  and  shoulder.    The  fractured 
( lorticn  is  rotated  by  the  action  of  the  coraco-brachialis,  pectoralis  minor, 
f  tid  biceps  muscles  ;  but  cannot  bo  displaced  downwards,  as  it  is  firmly 

i^und  throughout  its  whole  extent  by  the  coraco-clavicular  ligaments  to 
le  clavicle.    The  presence  of  pain,  crepitus,  swelling,  and  preternatural 
Lohility  of  the  part,  with  some  loss  of  power  in  the  limb,  will  suffi- 
;  Jontly  indicate  the  presence  of  the  injury.    Treatment  consists  in  the 
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application  of  a  pad,  sling,  and  bandage,  with  the  same  position  of  the 
arm  as  for  fractured  clavicle. 

Fradure  of  the  NecJc  of  the  Scapula. 

The  occurrence  of  such  an  accident  as  fracture  through  the  anatomi- 
cal neck  of  the  scapula,  i  e.,  separation  of  the  glenoid  cavity  from  the 
coracoid  process  and  body  of  the  bone,  is  doubted  by  most  surgical  autho- 
rities ;  but  a  specimen  obtained  from  a  patient  Avho  died  in  hospital  under 
Mr.  Spcnce's  care  proves  that  such  a  lesion  may  occur.  The  specimen 
however  is  probably  unique. 

Sometimes  fracture  passes  through  the  surgical  neck  of  the  scapula ; 
i.  e.,  including  the  glenoid  cavity  and  coracoid  process  in  the  detached 
fragment ;  more  frequently,  the  glenoid  cavity  is  fissured  and  broken  up. 
This  fracture  is  apparently,  in  all  cases,  a  complication  of  dislocation  of 
the  head  of  the  humerus,  in  either  the  sub-coracoid  or  the  intra- coracoid  I 
position  of  Malgaigne.    The  detached  portion  of  the  scapula  is  retained  I 
in  close  contact  with  the  head  of  the  humerus  ;  and  both  are  displaced  for-  • 
wards  beneath  the  coracoid,  by  the  action  of  the  subscapularis  and  pector-  • 
alis  major,  and  of  the  other  muscles  connected  with  the  upper  part  of  the  ' 
humerus.    The  appearances  are  those  of  dislocation ;  and  it  is  not  tiU  the 
dislocation  has  been  reduced  that,  by  the  impossibility  of  keeping  the  head 
of  the  humerus  in  its  place,  the  full  extent  of  the  injury  has  been  recog- 
nised.  In  fractures  through  the  supra-scapular  notch,  when  the  hgament 
wliich  converts  the  notch  into  a  foramen,  and  the  coraco-clavicular  Mga- 
ments  are  torn,  there  will  be  well  marked  flattening  of  the  shoulder, 
palpable  prominence  of  the  acromion,  and  vacancy  beneath  it ;  the  limb 
will  be  lengthened,  the  head  of  the  bone  will  be  felt  in  the  axiUa,  and 
no  crepitus  can  be  experienced  until  the  head  of  the  bone  is  elevated  to 
its  normal  level,  as  is  effected  in  fracture  with  the  shghtest  effort — a 
thing  very  unusual,  if  not  actually  impracticable,  in  dislocation.  Then 
crepitus  will  be  plainly  felt  on  rotating  the  arm  with  one  hand,  whUe 
with  the  fingers  and  thumb  of  the  other  pressure  is  made  deep  in  j 
the  axilla,  where  the  mobihty  of  the  coracoid  process  will  be  recognised ; 
then,  too,  flattening  of  the  shoulder  is  made  to  disappear  ;  but,  on  let-  < 
ting  the  arm  hang  by  its  own  weight,  displacement  and  deformity  are  i 
reproduced.    In  treatment,  a  pad,  a  sbng,  and  a  bandage,  as  in  fracture  i 
of  the  clavicle,  are  to  be  employed.    It  should  be  remembered,  in  regard  j 
to  diagnosis  of  injuries  in  the  neighbourhood  of  the  shoulder-joint,  that 
fracture  of  the  neck  of  the  scapula  has  frequently  been  supposed  to  have 
taken  place,  when  dissection  has  she^vn  that  fracture  of  a  portion  of 
the  margin  of  the  glenoid  fossa,  or  of  the  anatomical  or  surgical  neck  of 
the  humerus,  has  constituted  the  real  injury. 

Fractures  of  the  Neclc  of  the  Humerus.  J ij 

1.  Fracture  at  the  Anatomical  Neclc. — Occasionally  the  bone  gn'*?-^ 
way  at  this  point,  but  not  so  frequently  as  below  the  tubercles.  ^  I'l^^ 
injury  is  the  result  of  direct  violence  ;  and  is  intrascapular.    Ihcro  is  ^ 
little  displacement  of  the  shaft  of  the  bone  at  the  seat  of  fracture,  itbemgj 
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retaiBed  in  its  ovdinaiy  position  by  llie  muscles  inserted  into  the  tuber- 
cles ;  the  separated  articular  facet  of  the  humerus,  usually,  from  the  force 
which  has  occasioned  the  fracture,  rotates  on  itself,  so  that  the  cartilagi- 
nous lower  margin  is  in  contact  with  the  fractured  surface  of  the  shaft. 
Sometimes  even  impaction  takes  place,  tlie  upper  fragment  being  driven 
into  the  cancellous  tissue  of  the  lower  ;  a  circumstance  favourable  to 
osseous  and  speedy  reunioiL  When  there  is  no  impaction,  the  detached 
head  of  the  bone  may  become  necrosed ;  and  in  that  event  inflammatory 
disorganization  may  be  expected,  for  extrusion  of  the  sequestrum.  The 
symptoms,  beyond  pain,  impairment  of  voluntary  motion,  swelling,  ecchy- 
mosis,  and  crepitus,  are  very  imdecided.  Where  any  deformity  occurs, 
it  consists  in  flattening  of  the  upper  deltoid  region  beneath  the  acromion, 
and  shght  shortening  of  the  arm.  The  crepitus ,  in  such  cases  is  most 
easily  felt  when  the  deltoid  region  is  grasped  beneath  the  acromion  in  an 
antero-posterior  direction,  or  when  the  fingers  are  lodged  in  the  axilla 
while  the  thumb  is  placed  beneath  the  acromion,  and  adduction  and 
abduction,  with  rotation,  are  effected  as  gently  as  possible. 

2.  Fracture,  ly  Separation  of  the  Epiphysis. — This  also  is  the  result 
of  direct  violence,  and  only  occurs  in  young  persons  before  osseous  union 
of  the  epiphysis  to  the  shaft  is  complete.    The  head  of  the  bone  remains 
in  its  place ;  while  the  shaft  is  carried  foi"wards  beneath  the  coracoid 
process,  by  the  action  of  the  muscles  inserted  into  the  bicipital  ridges. 
There  is  no  flattening  of  the  shoulder  beneath  the  acromion  ;  the  head 
of  the  bone  can  be  felt  in  situ,  motionless  on  rotation ;  the  end  of  the 
shaft — directed  obKquely  upwards,  inwards,  and  forwards — is  felt  and 
seen  projecting  beneath  the  coracoid  process  ;  the  arm  is  not  shortened, 
for  the  broad  fractured  surfaces  rarely  pass  clear  of  each  other ;  there  is 
no  projection  of  the  elbow  from  the  side ;  by  slight  extension  and  coap- 
tation Anth  the  fingers  in  the  axilla,  adjustment  is  readily  efiected,  and 
then  crepitus  is  emitted  on  adduction  and  abduction  with  rotation.  The 
most  characteristic  sign  is  the  remarkable  prominence  beneath,  and  to 
Ibhe  outer  side  of  the  coracoid,  produced  by  projection  there  of  the  end  of 
■the  lower  fragmeut  of  the  bone  at  the  seat  of  fracture  ;  the  projecting 
lend  is  sometimes  so  marked  as  almost  to  have  penetrated  through  the 
fciin,  and  when  reduction  is  effected  the  retreating  bone  sometimes 
Kimples  in  the  sldn  along  with  it.    When  impaction  occurs,  the  signs  of 
■njury  are  necessarily  obscured  by  the  lower  fragment  being  driven  into 
Bhe  upper,  so  diminishing  the  degree  of  transverse  displacement, 
I     3.  Fracture  at  the  BiLrcjical  Neck. — This  is  also  the  result  of  direct 
^olence.    The  upper  fragment  remains  nearly  in  its  place,  its  fractured 
■oiface  moved  more  or  less  completely  upwards  and  outwards  by  the 
•ctiou  of  the  muscles  inserted  into  the  tubercles.    The  upper  end  of  the 
■ower  fragment,  or  shaft,  is  drawn  upwards  and  close  to  the  side  by  the 
^uscles  inserted  into  the  bicipital  ridges ;  its  lower  end,  at  the  elbow, 
■s  abducted  by  the  action  of  the  deltoid  on  its  point  of  insertion,  while 
mm  limb  is  shortened  by  the  muscles  which  pass  from  the  scapula  to  the 
■nmerus.    The  appearances  consequently  are — no  flattening  of  the  upper 
Wltoid  region,  on  the  contrary  rather  a  fulness  beneath  the  acromion  ; 
■be  head  of  the  bone  felt  plainly  in  situ,  motionless  on  rotation  ;  the 
■Pper  end  of  the  shaft  at  the  seat  of  fracture  Iblt  displaced  towards 
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the  side,  when  the  fingers  are  placed  in  the  axilla  and  the  arm  abducted 
and  a  depression  plainly  perceived  at  a  corresponding  point  in  the  exter- 
nal outhne  of  the  limb ;  the  arm  powerless  and  shortened ;  the  elbow 
sliglitly  abducted,  more  especially  if  the  fracture  is  oblique  ;  and  crepitus 
on  rotation  after  adjustment.  When  impaction  in  this  form  of  fracture 
takes  place,  tlie  upper  and  inner  part  of  the  shaft  is  driven  into  the  can- 
cellated texture  of  the  head  of  the  bone  ;  and  then  the  characters  of  tlie 
injury  are  less  distinctly  marked.  In  such  circumstances,  by  grasping 
firmly  the  head  of  the  bone  so  as  to  fix  it,  by  both  bands  if  need  be, 
while  an  assistant  firmly  rotates  the  elbow,  the  crepitus  characteristic  of 
fracture  will  seldom  fail  to  be  elicited. 

4.  Fracture  of  the  larger  Tubercle. — This  is  the  result  of  direct 
violence.  The  deltoid  region  is  flattened  and  remarkably  increased  in 
width,  sometimes  appearing  nearly  twice  as  broad  as  in  the  normal  state ; 
the  acromion  projects  somewhat,  but  the  finger  cannot  be  sunk  mto  the 
glenoid  cavity;  the  arm,  powerless  as  to  elevation,  hangs  slightly  sepa- 
rated from  the  side,  but  easily  approximated  to  it ;  and  two  hard  swell- 
ings are  to  be  felt  ;  one,  the  larger,  a  little  internal  to  and  beneath  the 
coracoid  process,  is  the  rounded  head  of  the  bone  ;  the  other,  beneath 
the  acromion,  is  the  detached  tubercle,  the  bicipital  groove  marking  the 
line  of  separation.  The  symptoms  closely  resemble  those  of  sub-coracoid 
dislocation,  but  are  easily  distinguished  by  the  ease  with  which  the  defor- 
mity and  displacement  are  partially,  but  not  completely,  removed,  and 
by  the  greatly  increased  width  of  the  deltoid  region. 

Treatment  of  Fractures  of  the  Neck  of  the  Humerus. — The  indica- 
tions here  are  threefold ;  \st^  To  prevent  displacement  of  the  upper  part 
of  the  shaft  of  the  bone  inwards  towards  the  coracoid ;  2cZ,  To  brace  and 
keep  the  fractured  surfaces  in  contact ;  and  3c?,  To  maintain  repose  dur- 
ing consolidation.  The  practical  details  may  be  carried  out  in  different 
ways,  according  to  the  site  of  the  fracture  and  the  degree  and  nature  of 
the  displacement  In  most  cases,  the  angular  pad  in  the  axilla,  a  sling 
to  support  the  wrist,  the  elbow  pendent  to  efi"ect  extension  by  its 
weight,  while  the  arm  is  confined  against  the  side  by  the  broad  bandage 
encircling  both  it  and  the  chest,  will  be  found  suitable,  and  easily  ob- 
tained and  applied.  Some  surgeons,  as  a  means  of  securing  more  efficient 
repose,  recommend  a  horse-hair  cushion  about  six  inches  wide,  extending 
from  the  axilla  to  a  Httle  above  the  inner  condyle.  For  the  same  object 
Mr.  Erichsen  recommends  a  bend-leather  sphnt,  about  two  feet  long  by 
six  inches  broad,  doubled  upon  itself,  so  that  the  angle  at  the  double, 
well  padded,  fills  the  axilla,  while  the  rest  of  the  splint  occupies  the 
interval  between  the  arm  and  side.  By  some  surgeons  spHnts  ai-e  applied 
on  both  the  outer  and  inner  aspects  of  the  arm,  or  on  the  outer  aspect 
alone — as  an  adjunct  to  the  pad,  shng,  and  body  bandage.  Such  splints 
can  only  act  upon  the  lower  fragment,  and  be  of  use  by  rendering 
the  limb  steadier  than  it  otherwise  might  be.  Their  cmploymeul 
should  therefore  be  restricted  to  the  case  of  restless,  irritable,  or  juveiule 
patients. 

Cases  sometimes  occur  where,  from  the  completeness  of  the  displacc- 
mont  of  the  npper  fragment  by  rotation  upwards  and  outwards,  coapta- 
tion of  the  fractured  surfaces  can  only  be  secured  by  completely  abducting  i 
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tho  ai-m.  This  position  may  be  iiiaintaiued  hy  laying  the  arm  on  a 
pillow  at  right  angles  to  tlie  patient's  body ;  or  by  the  use  of  Tyrrell's 
rectangular  splint,  one  linib  of  which  rests  against  the  side,  while  the 
arm  is  laid  upon  the  other. 


Fractures  of  the  Shaft  of  the  Humerus. 

These  occur  most  frequently  below  the  middle  of  the  bone,  and  are 
occasioned  by  direct  violence,  by  falls  on  the  elbow  or  hand,  or  by  mus- 
cular contraction — as  in  epileptic  seizures,  in  the  endeavour  to  suj)port 
the  body  when  falling,  by  seizing  some  object,  in  the  effort  to  throw  a 
stone,  or  in  "turning  over"  an  opponent's  wrist.    The  fracture  is  usually 
transverse,  but  frequently  oblique ;  in  the  former  instance  there  is  little 
displacement,  and  no  deformity,  owing  to  the  uniform  manner  in  which 
the  biceps,  triceps,  and  brachialis  anticus  muscles  support  the  bone ;  in 
the  latter,  the  direction  of  the  obliquity,  together  with  the  site  of  the 
fracture,  and  the  degree  of  violence  by  which  the  lesion  has  been  occa- 
sioned, determine  the  direction  and  amount  of  displacement  and  distor- 
tion.   The  direction  of  the  obliquity  is  usually  from  above  downwards 
and  outwards.    When  the  fracture  occurs  at  the  insertion  of  the  muscles 
into  the  bicipital  ridges,  both  fragments  at  the  seat  of  injury  incline  in- 
wards j  below  this  point  and  above  the  insertion  of  the  deltoid,  the  upper 
fragment  is  drawn  inwards,  and  the  lower  very  decidedly  outwards  and 
upwards.    Eelow  the  insertion  of  the  deltoid,  the  upper  fragment  retains 
its  position,  or  projects  outwards,  while  the  lower,  acted  on  by  the  weight 
of  the  forearm,  projects  forwards.    The  ordinary  signs  of  fracture  are 
readily  recognised,  more  especially  flexibility  of  the  limb,  mobility  of  the 
broken  bone  at  the  seat  of  the  injury,  and  crepitus.    In  the  prognosis 
and  treatment  of  fractures  of  the  shaft  of  this  bone,  the  possibility  of  the 
occurrence  of  want  of  union  between  the  fragments,  of  a  considerable 
amount  of  deformity,  and  sometimes  of  very  considerable  inflammatory 
excitement,  should  not  be  forgotten.    The  treatment  consists  in  applying 
splints  to  the  inner  and  outer  aspects  of  the  limb,  extending  from  the 
axilla  and  acromion,  respectively,  to  the  condyles  of  the  humerus,  and 
secured  either  by  a  roller  or  tie-bandage.    The  forearm  should  be  flexed 
at  a  right  angle,  and  supported  in  a  sling,  while  by  a  cushion  placed  be- 
tween the  arm  and  side,  extending  from  the  axilla  to  a  little  above  the 
condyles,  and  a  body  bandage  encircKng  the  arm  and  chest,  the  whole  is 
rendered  immovable.    When  the  fracture  is  situated  low  down  in  the 
shaft,  or  there  appears  to  be  a  probability  of  want  of  union  resulting, 
rectangular  splints,  including  both  the  arm  and  forearm,  supported  by  a 
starch  bandage,  should  be  applied.   When  inflammatory  symptoms  occur, 
the  hand  and  forearm  should  be  supported  by  a  roller  bandage,  and  it  is 
generally  well  to  confine  the  patient  to  bed  till  all  irritation  has  sub- 
sided.   Various  plans  have  been  devised  to  maintain  forcible  extension ; 
out  they  must  be  regarded  as  dangerous  or  unsatisfactory. 

Fracture  of  the  Lower  Extremity  of  the  Humerus,  Supra-condijloid 
Fracture. — Here  the  solution  of  continuity  is  generally  oblique ;  sloping 
downwards  from  behind  forwards.  And  the  appearances  simulate  those  of 
dislocation  of  both  bones  of  the  forearm  backwards.    The  lower  frag- 


&20 


PEACTURE  OF  THE  HUMEKUS. 


ment  is  carried  upwards  and  backwards  along  with  the  bones  of  the  fore- 
arm. The  limb,  as  measured  from  the  acromion  to  the  outer  condyle,  is 
shortened ;  and  at  the  elbow  there  is  much  bulging  posteriorly,  with 
projection  of  the  extremity  of  the  upper  fragment  forwards  above  the  fold 
of  flexion  of  the  joint.  On  gently  extending  the  forearm  with  one 
hand,  while  the  lower  end  of  the  humerus  is  supported  by  the  other, 
the  deformity  is  removed  ;  but  it  is  instantly  reproduced  on  leaving  the 
limb  to  itself ;  and  by  tliis  test  the  accident  is  sufficiently  dLstinguished 
from  dislocation.  Crepitus  and  mobility  may  be  plainly  perceived  when 
the  elbow  and  lower  part  of  the  humerus  is  supported  in  the  gi-asp  of 
the  left  hand,  and  the  elbow  is  flexed  and  extended.  When  the  line  of 
fracture  follows  an  opposite  direction,  passing  obliquely  upwards  from 
behind  forwards,  the  displacement  is  reversed  ;  the  lower  end  of  the  upper 
fragment  projecting  behind,  while  the  prominence  in  front  is  produced  by 
the  upper  end  of  the  lower  fragment.  Eeduction  having  been  effected, 
rectangular  splints  are  applied  on  the  inside  and  outside  of  the  limb,  and 
are  i-etained  by  bandaging ;  the  rectangular  position  of  the  forearm  being 
obviously  advisable,  in  order  to  relax  the  biceps  and  brachialis  anticus,  as 
well  as  to  prevent  the  straight  position  of  the  hmb,  which  would  at  once, 
through  the  weight  of  the  forearm  hanging  perpendicularly  from  the 
shortened  continuity  of  the  humerus,  place  the  lower  end  of  the  bone  in 
an  angular  relation  to  the  upper.  The  splints — made  of  pasteboard, 
leather,  or  gutta-percha— should  extend  from  the  shoulder  to  the  wrist. 

Diastasis  may  occur  in  young  children  ;  the  epiphysis  being  detached, 
with  or  without  rotation.  Eeduction  having  been  effected,  by  extension 
and  coaptation,  retention  will  be  maintained  in  the  bent  position  by  a 
figure  of  8  bandage,  securing  a  pad  of  lint  placed  in  front  of  the 
elbow,  and  applied  so  as  to  support  and  include  the  one-half  of  both 
arm  and  forearm. 

Fracture  above  the  Condyles  complicated  by  Fracture  into  the  Elbow- 
Joint. — This  fracture  is  a  mere  variety  of  the  one  just  described,  and  is 
attended  by  virtually  the  same  symptoms — mobility  between  the  con- 
dyles, increased  breadth  of  the  lower  part  of  the  humerus,  with  crepitus 
developed  when  the  condyles  are  moved  against  each  other  in  diiferent 
directions.  The  prognosis  should  always  be  more  serious,  on  account 
of  the  risk  of  anchylosis  of  the  articulation  resulting  from  the  inflamma- 
tory process  affecting  the  joint.  In  treating  this  form  of  fracture,  there- 
fore, the  risk  of  inflammatory  accession  and  of  anchylosis  shoidd  be  kept 
in  view ;  sufficient  rest  being  maintained  till  union  is  so  far  completed 
that  passive  motion  may  be  commenced  without  occasioning  displacement. 
For  retention,  a  figure  of  8  bandage  around  the  elbow,  supporting  a  pad 
of  lint  applied  over  the  front  of  the  articulation,  is  all  that  is  reqiureA 
Should  such  a  fracture  be  compound,  or  complicated  with  a  wound  com- 
municating with  its  track,  excision  of  the  articulating  extremity  of  the 
humerus  should  be  resorted  to,  and  the  arm  treated  as  after  resection  of  the 
elbow-joint. 

Fracture  through  the  Condyles  of  the  Humenis. 

1.  Of  the  Internal  Condyle  or  Trochlea. — This  rarely  occurs  after 
adolescence,  and  is  produced  by  falls  or  blows  on  the  elbow,    Ihe  line 
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of  fracture,  commencing  about  half  an  inch  above  the  epitrochlea,  runs  in 
a  line  oblique  to  the  shaft,  and  passing  through  the  middle  of  the  articu- 
latinfT  surface  of  the  trochlea,  detaches  the  internal  condyle.  During  flexion 
of  the  forearm  there  is  little  or  no  displacement ;  but,  on  extension,  the  ulna 
is  carried  upwai'ds  and  backwards,  by  the  weight  of  the  forearm,  there 
beino-  no  longer  any  efficient  support  to  the  coronoid  process.    The  signs 

jy-e  crepitus,  on  direct  lateral  movement  of  the  injured  part ;  obvious 

displacement  of  the  olecranon  by  rotation,  backwards  and  outwards,  in 
extension,  and  replacement  of  it  by  flexion  of  the  forearm.  In  treat- 
ment, the  hmb  is  arranged  in  a  rectangular  position,  with  a  pad  of  lint 
in  front — the  whole  being  supported  and  maintained  by  a  figure  of  8 
bandage.  But  after  the  first  week  or  fortnight,  it  is  expedient  to  undo 
the  apparatus  from  time  to  time,  and  practise  passive  movement  of  the 
joint,  lest  anchylosis  should  occur. 

The  Ejjitrochlea  or  Internal  Epicondyle  may  be  fractured  in  children 
or  adolescents,  the  line  of  fracture  in  these  cases  being  extra-articular. 
Granger  (Edin.  Med.  and  Surg.  Journal,  1818)  ascribes  it  to  muscular 
contraction,  but  probably  it  is  always  due  to  direct  injury.  The  frag- 
ment may  be  carried  downwards  towards  the  forearm,  or  upwards  and 
backwards  towards  the  olecranon.  In  many  instances,  it  undergoes  no 
sensible  displacement.  Injury  to  the  ulnar  nerve  may  accompany  this 
accident,  followed  by  vesication  of  the  Kttle  and  ring  fijigers  (Granger). 
The  treatment  should  be  that  of  flexion  of  the  forearm  at  right  angles, 
\nth  the  pad  and  bandage  already  described. 

2.  Of  the  External  Condyle. — The  course  of  fracture,  commencing 
above  the  line  of  the  capsule  of  the  joint,  passes  obHquely  through  the 
articular  surface,  either  separating  the  radial  articulating  facet,  or  impli- 
cating the  trochlear  surface  which  articulates  with  the  ulna.  The  broken 
portion  may  pass  upwards  and  backwards,  or  upwards  and  forwards. 
Sometimes  while  the  articular  portion,  along  with  the  radius,  passes 
backwards,  upwards,  and  inwards,  the  upper  part  of  the  broken  fragment 
[trojects  forwards  and  even  outwards.  Or,  again,  there  may  be  little  or 
110  displacement  in  any  position  of  the  limb.    But  crepitus  is  to  be  felt ; 

acre  especially  during  rotatory  movement  of  the  hand  and  radius,  or  by 
izing  the  condyle  and  moving  it  backwards  and  forwards.  Treatment 

s  as  in  the  prececUng  cases,  and  a  like  early  resort  to  passive  motion 

■hould  be  attended  to. 

TIte  External  Epicondyle  has  been  described  by  some  writers  as 

ustaining  separation  from  the  condyle.    The  small  size  of  this  process 

;';arcely  admits  of  its  sufiering  from  muscular  action,  or  from  direct 

II jury  apart  from  the  condyle ;  that  is  to  say,  without  implicating  the 
ticulation,  and  therefore  being  virtually  a  lesser  example  of  fracture  of 

le  condyle. 

Fracture  of  tlie  Ulna. 

1.  Of  the  Olecranon. — This  is  usually  the  result  of  direct  injury,  by 
fall  on  the  elbow ;  occasionally  it  has  been  caused  by  muscular  action 
'ily,  in  violent  and  sudden  extension  of  the  hmb.    The  line  of  fracture 
ly  coiTespond  to  the  extremity,  middle,  or  base  of  the  process ;  the 
'iddle  hne  of  fracture  being  the  most  common.    In  the  two  first,  th* 
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fracture  is  usually  transverse  ;  in  the  last  oljliquo,  extending  from  before 
backwards  and  downwards.  When  surrounding  textures  retain  their 
integrity,  the  fragment  undergoes  no  displacement,  and  the  existence 
of  crepitus  and  mobility,  on  lateral  movement  being  imposed  on  the 
injured  parts,  alone  indicate  the  existence  of  a  fracture.  Usually,  how- 
ever, the  ligamentous  and  fibrous  covering  of  the  process  is  torn ;  and 
consequently,  the  olecranon,  detached  from  the  shaft  of  the  ulna,  ig 
displaced  upwards  by  the  action  of  the  triceps  ;  leaving,  when  the  fore- 
arm is  flexed,  a  vacant  sjiace  where  a  prominence  should  have  been,  and 
placing  the  prominence  an  inch  or  more  above  its  ordinary  site.  Volun- 
tary extension  is  impracticable  ;  flexion  aggravates  the  signs  of  the  injury. 
On  extending  the  limb,  the  displacement  is  in  a  great  measure  removed ; 
the  two  fragments  are  brought  sufficiently  near  for  satisfactory  Kgamentous 
tuiion  ;  and  in  treatment,  therefore,  it  is  enough  to  maintaiu  the  apposi- 
tion of  the  fractured  bone  by  a  figure  of  8  bandage,  and  to  secm-e  an 
almost  completely  extended  position  by  the  loose  application  of  a  straight 
wire  splint  on  the  palmar  aspect  of  the  elbow-joint. 

Compound  fracture  of  the  olecranon  following  direct  injury,  as  in 
gun-shot  wounds,  is  invariably  to  be  regarded  as  a  serious  accident,  inas- 
much as  intense  inflammatory  afi"ection  of  the  joint  is  very  likely  to 
supervene.  And  this  tendency  to  serious  evil  we  should  never  lose  sight 
of,  in  treatment ;  endeavouring  to  prevent  traumatic  arthritis,  if  possible ; 
and  when  it  has  occurred,  doing  our  utmost  to  avert  disorganization.  Not 
imfrequently,  with  the  best  care,  the  joint  suppurates.  Should  tliis  occur, 
excision  of  the  joint  should  at  once  be  had  recourse  to  ;  the  inflammatory 
fever,  if  present,  being  checked  by  the  incisions  requisite  for  the  opera- 
tion, as  well  as  by  the  relief  to  irritation  and  tension  effected  by  the 
removal  of  the  articulating  ends  of  the  bone.  We  have,  however,  in 
one  such  case — instead  of  practising  excision — removed  numerous  frag- 
ments of  the  shattered  olecranon,  and  a  portion  of  the  bullet  by  which 
the  injury  was  inflicted,  with  the  result  of  the  suppuration  gradually 
subsiding,  and  the  parts  being  restored  to  a  useful  condition  with  a  very 
considerable  degree  of  freedom  of  motion.  Fracture  of  the  olecranon 
may  be  complicated  with  wound  of  the  bursa  over  the  process ;  and  the 
diffuse  suppm^ation  which  ensues,  attended  with  a  dense  brawny  sweUing 
of  the  arm  and  forearm,  may  closely  simulate  the  implication  of  the 
cavity  of  the  joint.  Here,  free  dilatation  of  the  aperture  communicating 
with  the  bursa,  will  usually  check  further  inflammatory  progress,  and 
serve  to  indicate  the  less  serious  nature  of  the  case. 

2.  Of  the  Coronoid  process. — Tliis  accident,  if  it  ever  occurs,  must 
be  excessively  rare,  No  doubt  cases  have  been  reported  as  of  this  nature, 
by  very  reliable  authorities — examples  for  the  most  part  of  dislocation  of 
both  bones  of  the  forearm  backwards,  difficult  of  retention  after  easy 
reduction,  and  with  a  feeling  of  crepitus  on  pressure  over  the  coronoid 
process,  Further,  also,  specimens  have  been  met  with  in  autopsies,  or  m 
museums,  where  the  point  of  the  coronoid  process  has  been  imited  to 
the  shaft  of  the  ubia  by  fibrous  tissue.  The  first  bne  of  proof  is,  how- 
ever, a  very  precarious  one ;  as  fi-acture  through  the  inner  condyle  oi 
the  humerus  would  produce  the  same  phenomena ;  while,  in  the  second, 
chronic  rheumatic  arthritis  might  have  been  the  cause  of  change.  Again, 
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Malgaigue  has  found  the  process  fractured  in  most  instances  of  dislocation 
of  both  bones  of  the  forearm  backwards,  which  have  been  artificially 
produced;  and  Mr.  Fergusson  has  stated — though  apparently  on  no 
sufficient  gi'ounds — that  in  cases  of  dislocation  of  both  bones  of  the 
foreai-m  backwards  "  the  coronoid  process  will  probably  be  broken." 
That  it  should  occiu'  rather  in  young  than  adult  patients,  and  be  pro- 
duced by  muscular  action,  as  is  implied  by  Mr.  Listen  in  mentioning 
the  case  of  a  boy  of  eight  years  of  age,  who  hung  by  one  hand  to  the 
top  of  a  wall  for  some  time,  afraid  to  drop  down,  and  in  whom  he  detected 
this  injury,  would  seem  to  imply  two  anatomical  errors — that  the  coronoid 
has  a  separate  centre  of  ossification,  and  that  the  brachialis  anticus  muscle 
is  inserted  only  into  its  tip.  Without,  therefore,  absolutely  denying  its 
existence,  we  have  never  seen  this  injury,  and  do  not  feel  satisfied  as  to 
the  reported  cases  where  it  has  been  supposed  to  have  occurred.  If  it 
ever  happens  it  could  only  be  produced  either  by  inordinate  muscular 
action,  or  by  any  cause  sufficient  to  bring  the  part  in  violent  contact 
with  the  trochlea  of  the  humerus.  Were  it  to  occur,  the  ulna  would  tend 
to  pass  backwards,  the  weight  of  the  forearm  being  unresisted  by  the 
brachialis  and  coronoid,  and  the  tendon  of  the  biceps  would  be  felt 
stretched  over  the  articulating  end  of  the  humerus,  while  the  brachialis 
anticus  would  either  draw  the  coronoid  process  above  the  trochlea  of  the 
humerus  when  the  arm  was  extended,  or  retain  it  lying  over  the  articu- 
lating surface ;  admitting  of  crepitus  being  experienced  only  when  the 
displacement  was  reduced,  and  the  forearm  flexed  on  the  arm,  while 
pressure  was  made  over  the  site  of  the  fractured  process.  In  treatment, 
the  forearm  is  placed  in  a  state  of  extreme  flexion,  and  retained  so  by  a 
pad  of  lint  and  a  flgure  of  8  bandage,  so  as  to  prevent  displacement  and 
support  the  parts.  Ligamentous  union  is  usually  stated  to  be  expected, 
partly  from  the  analogy  of  the  case  of  the  olecranon,  partly  from  regard 
to  the  morbid  specimens  of  the  effects  of  chronic  rheumatic  arthritis 
affecting  this  process  to  be  found  in  museums. 

3.  Of  the  Shaft. — The  weakest  point  of  the  shaft  of  the  ulna  is  a 
little  below  its  centre  ;  but  as  fracture  of  the  shaft  can  hardly  occur 
except  from  direct  violence,  any  part  of  it  is  found  practically  alike  liable 
to  suffer.  There  is  usually  very  little  displacement  unless  the  fracture 
is  a  comminuted  one ;  any  little  there  is  usually  takes  place  in  the 
'lirection  in  which  the  violence  which  produced  the  injury  tended  to 
lorce  the  ends  of  the  bones,  and  this  may  be  either  forwards  or  back- 
wards, but  is  generally  towards  the  radius — a  circumstance  which  has 
probably  given  rise  to  the  belief  that  the  lower  fragment  is  drawn  to  the 
radius  by  the  action  of  the  pronator  quadratus  muscle.  When  such 
'lisplacement  exists,  a  depression  is  easily  felt  in  running  the  finger 
ilong  the  outline  of  the  bone,  and  this  can  only  be  obscured  by  san- 
'lineous  and  inflammatory  swelUng.  There  is  neither  pronation  nor 
iipination  of  the  hand.  By  pressure  along  the  sharp  mai'gin  of  the 
ulna,  and  by  attempting  to  move  the  ends  of  the  shaft  on  either  aspect 
"f  the  fracture  in  different  directions,  mobility  and  crepitus  are  readily 
perceived.  In  treatment,  coaptation  having  been  effected  by  direct 
I'ressure,  splints  arc  applied  on  the  palmar  and  dorsal  aspects;  each 
extending  from  the  elbow  to  the  metacarpo-phalangcal  joints,  so 
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us  completely  to  command  tlie  wrist  joint.  And,  iu  order  to  prevent 
the  supposed  effects  of  the  pronator  quadratus,  a  pad  is  recommended  to 
be  placed  on  either  aspect  of  the  fractured  part,  of  sufficient  size  to 
occupy  the- interosseous  space  fully,  and  so  to  offer  a  mccliauical  obstacle 
to  undue  approximation.  This,  however,  is  practically  either  injurious 
or  useless ;  if  the  pads  are  large  enough,  and  the  splints  firmly  enougli 
bound  together  to  force  them  into  the  interosseous  spaces,  so  as  to  keep 
the  ends  of  the  bone  from  undergoing  displacement,  the  pain  and  the 
interruption  to  the  circulation  will  oblige  the  apparatus  to  be  taken 
do^vn ;  if  applied  more  leniently,  the  pads  can  only  i^revent  the  upper 
and  lower  parts  of  the  splints  from  being  in  accurate  apposition  with  the 
surface  of  the  limb,  and  hence  these  fail  in  maintaining  thorough  repose 
of  the  parts.  Fracture  of  the  upper  third  of  the  ulna  frequently  accom- 
panies or  complicates  a  dislocation  of  the  head  of  the  radius  forwards ; 
in  fact,  without  some  such  provision  to  counteract  the  unyielding  integrity 
of  the  interosseous  membrane  and  inferior  radio-ulnar  ligaments,  it  is 
difficult  to  understand  how  the  head  of  the  radius  could  enter  into  the 
position  it  occupies  in  the  dislocation  forwards.  AVTien  this  complicated 
injury  occurs,  after  reducing  the  dislocation  and  coaptatiiig  the  fractured 
ends  of  the  ulna,  rectangular  splints  should  be  applied  on  the  outer  and 
inner  aspect  of  the  arm,  extending  from  the  shoulder  and  armpit  to  the 
end  of  the  metacarpal  bones  ;  and  when  the  tendency  in  the  head  of  the 
radius  to  pass  forwards  is  very  great  after  it  has  been  reduced,  the  angle 
at  which  the  forearm  is  placed  with  the  arm  may  requii'c  to  be  even 
less  than  a  right  angle. 

4.  Of  the  Styloid  process. — This  process  may  be  chipped  off,  without 
other  injury  to  the  bone.  Nelatou  describes  this  injury,  and  laceration 
of  the  triangular  ligament,  as  a  common  accompaniment  of  fracture  of  the 
lower  part  of  the  radius.  There  is  Kttle  indication  for  treatment  beyond 
rest  of  the  forearm  and  hand  in  splints,  until  pain  and  swelling  have 
subsided. 

Fracture  of  the  Radios. 

In  this  injury,  it  is  convenient  to  observe,  as  an  aid  in  diagnosis,  that 
there  is  invariably  abnormal  pronation  of  the  hand ;  whether  the  bone 
have  suffered  alone,  or  in  company  with  the  ulna. 

1 .  At  its  Neck. — This  is  an  accident  of  very  rare  occurrence,  and  diffi- 
cult diagnosis.  The  fragments  are  but  little  displaced,  and  crepitus  has 
to  be  detected  through  a  thick  cushion  of  muscular  substance.  The  lower 
fragment  is  tilted  forwards  and  inwards  sHghtly,  by  the  action  of  the 
biceps  ;  the  upper  is  rotated  somewhat  outwards  by  the  supinator  radii 
brevis.  Crepitus  is  to  be  sought  for  by  firm  pressure  over  the  site  of 
suspected  fracture,  while  free  rotation  is  made  of  the  hand  and  forearm. 
In  treatment,  the  forearm  is  flexed,  and  placed  in  the  middle  state 
between  pronation  and  supination  ;  long  rectangular  sphnts  being  appHed 
on  either  aspect  of  the  limb,  or  a  single  sphnt  placed  on  the  external 
aspect  of  the  forearm,  with  a  pad  over  the  radial  siu-face  at  the  bend  ot 
the  elbow,  secured  in  its  position  to  the  splint  by  means  of  a  figure  of  o 
bandage.  .  ^ 

2.  Near  the  Centre. — The  radius  sometimes  gives  v\  ay  near  its  ceutie, 
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iVi^ni  indirect  violence,  as  by  falls  on  tlie  hand,  or  by  twisting  of  the 
I'.irearm.  And  sometimes  tho  accident  is  the  result  of  direct  violence,  or 
e\  eu  of  muscular  action  alone.  The  unnatural  degree  of  pronation  is 
\-ery  marked  and  characteristic,  the  hand  hanging  awkwardly  with  the 
thumb  directed  doAvnwards.  The  upper  fragment  is  displaced  upwards 
and  inwards,  by  the  action  of  the  biceps,  and  rotated  into  the  position  of 
complete  supination  when  the  seat  of  fracture  lies  between  the  insertion 
^.t'  the  biceps  and  pronator  radii  teres;  in  all  cases  there  is  an  apparent 
enlargement  of  the  upper  with  a  diminution  of  the  lower  half  of  tho 
lorearm.  Tlie  lower  portion  of  the  fractured  bone  is  drawn  towards  the 
ulna,  as  well  as  completely  pronated,  by  the  action  of  the  pronator  quad- 
mtus.  And  the  supinator  radii  longus  assists  powerfully,  by  tilting  up 
the  styloid  process  to  which  it  is  attached,  in  displacement  towards  the 
ulna.  Sometimes  the  ends  of  both  fragments  are  depressed  towards  the 
ulna ;  sometimes  they  incline  either  forwards  or  backwards,  according  to 
the  direction  of  the  violence  at  the  seat  of  fracture.  In  treatment,  the 
fVn-earm  is  flexed,  and  placed  in  the  middle  state  between  pronation  and 
supination ;  the  long  s^jlints  are  applied  on  either  aspect,  extending 
lieyond  the  knuckles ;  the  hand,  bandaged  separately  to  prevent  conges- 
tion, is  excluded  from  the  retentive  apparatus,  and  left  pendent — so  that 
1  ly  its  weight  it  may  counteract  the  displacing  tendency  of  the  long  supi- 
nator, and  separate  the  radius  from  the  ulna  at  the  point  of  fractui'e. 
Lonsdale  suggests  that  in  those  cases  where  the  fracture  exists  between 
the  insertions  of  the  biceps  and  pronator  teres,  the  treatment  should  be 
conducted  with  the  forearm  placed  in  the  position  of  complete  supina- 
tion, so  that  the  lower  end  of  the  radius  may  be  brought  into  accurate 
relation  with  the  supined  upper  fragment  of  the  bone.  The  difficulty 
which  interferes  with  this  being  satisfactorily  carried  out  in  practice,  con- 
sists in  the  impossibility  of  maintaining  the  completely  supined  position 
( if  the  forearm,  without  the  use  of  a  rectangular  wooden  splint  applied 
upon  the  anterior  aspect  of  the  arm  and  forearm.  When  the  displace- 
ment, in  cases  of  fracture  in  this  situation,  is  well  marked,  the  surgeon 
may  lay  his  account  with  some  deformity  resulting  from  treatment,  how- 
ever carefully  this  may  be  conducted. 

3.  At  the  Distal  Extremity. — This,  which  is  the  common  fracture  of  the 
bone,  is  produced  by  falls  on  the  palm  of  the  hand.  The  radius,  being 
mainly  concerned  in  the  carpal  articulation,  sustains  the  shock  of  the 
fall,  and  the  wrench  of  the  anterior  radio -carpal  ligament.  The  line  of 
fracture  varies  from  half  an  inch  to  an  inch  above  its  articular  surface, 
and  is  in  most  cases  transverse,  sometimes  oblique  from  without  inwards, 
and  more  rarely  from  before  backwards  and  from  below  upwards.  The 
upper  fragment  is  not  displaced,  but  retains  the  completely  pronated 
position  it  occupied  at  the  time  of  injury ;  causing  an  abnormal  promi- 
nence on  the  palmar  aspect,  with  a  corresponding  depression  on  the 
doi-sal.  Tlie  lower  fragment  is  displaced  backwards,  and  its  articular 
surface  rotated  upwards  and  backwards,  so  as  to  cause  a  prominence 
continuous  with  the  carpus  on  the  posterior  surface  of  the  forearm. 
The  hand,  following  the  displacement  of  the  lower  fragment  of  tho 
ratlius  backwards,  leaves  the  styloid  process  of  the  ulna  unusually  pro- 
minent— as  if  dislocated  inAvards  and  forwards.    Tliis  fracture  has  very 
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frequently  been  mistaken  for  the  extremely  rare  injury — luxation  of 
tlie  carpus.    The  diagnostic  marlcs  are — detection  of  crepitus,  mobility 
at  tbo  injured  part,  and  non-continuity  of  tbe  bone  as  evinced  on  rota- 
tion.   But  the  case  becomes  obscure  when  the  line  of  fracture  is  obhque 
and  impaction  has  occurred.    The  lower  fragment  having  received  the 
sharp  posterior  laminated  margin  of  the  upper  into  its  cancellated  tissue 
the  two  become  locked ;  so  that,  wliile  deformity  is  present,  continuity 
of  the  bone  is  apparently  restored,  and  crepitus  is  felt  but  obscurely,  if 
at  all    When  in  doubt,  let  the  displaced  extremity  of  the  radius  be 
restored  to  its  normal  position  by  pressure  applied  directly  over  the 
styloid  process,  and  then,  if  fracture  exist,  its  ordinary  signs  will  be 
evinced.    In  treatment,  it  is  necessary  to  be  very  careful  to  eflect 
accurate  coaptation  by  reduction ;  then  to  apply  splints  on  the  dorsal 
and  palmar  aspects,  securing  the  forearm  and  hand  against  every  motion. 
The  forearm  is  placed  in  the  state  of  easy  flexion.    Still  fui-ther  to  protect 
the  lower  fragment  from  displacement  upwards  and  backwards,  various 
devices  have  been  fallen  upon  by  different  surgeons.    In  all,  the  hand  is 
made  the  lever,  and  the  end  of  the  ulna  the  fulcrum    Thus,  Dupuytren 
and  Sir  A.  Cooper  recommended,  along  with  the  palmar  and  dorsal 
splints,  a  narrow  ulnar  splint,  curved  at  an  angle,  so  that  the  hand 
might  be  inclined  inwards  over  the  extremity  of  the  ulna.  Nelaton 
employs  two  forearm  and  hand  splints,  curved  in  the  part  coiTesponding 
to  the  hand,  so  as  to  resemble  the  butt  end  of  a  pistol.  Hamilton 
(Buffalo)  recommends  a  splint  applied  to  the  flexor  aspect  of  the  forearm 
and  hand  as  far  as  the  metacarpus,  the  hand  portion  curved  towards  the 
ulnar  aspect,  and  a  shorter  splint  applied  on  the  extensor  aspect  of  the 
forearm  and  reaching  to  the  middle  of  the  metacarpus.    Li  addition  to 
adduction  of  the  hand,  others  have  recommended  partial  flexion,  effected 
by  means  of  a  well  padded  flexible  metal  splint,  over  the  extremity  of 
which  the  fingers  are  maintained  in  a  flexed  position.    It  has  even  been 
proposed  (Fauger  of  Copenhagen)  to  treat  this  fracture  without  splints. 
The  hand  having  been  brought  into  a  position  of  strong  flexion,  the 
forearm  is  placed,  pronated,  on  an  oblique  plane,  with  the  carpus  highest, 
the  hand  being  permitted  to  hang  freely  down  the  perpendicular  end  of 
the  plane. 

For  ourselves  we  have  long  used,  with  satisfactory  results,  flexor  and 
extensor  splints  which  are  made  gradually  narrowing  from  the  upper  to 
the  digital  extremity,  being,  however,  at  no  part  narrower  than  the  width 
of  the  forearm  at  the  wrist.  After  being  weU  padded  mth  cotton 
wadding — and  the  displacement  having  been  thoroughly  rectified — the 
splints  are  placed  in  position ;  and  the  bandage  having  been  apphed  to 
the  site  of  the  fracture,  the  ring  and  little  fingers  are  drawn  out  between 
the  ulnar  margins  of  the  splints,  and  kept  there,  the  bandage  including 
only  the  thumb,  with  the  fore  and  middle  fingers,  mthin  the  grasp  of 
the  apparatus.  In  this  way  the  adduction  of  the  hand  is  quite  satisfac- 
torily attained,  while  the  pressure  of  the  dorsal  splint,  without  being 
inordinate  or  painful,  prevents  the  reproduction  of  any  displacement. 
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Fracture  of  hoth  Radius  and  Ulna. 

Tliis  is  ordinarily  the  result  of  direct  violence,  but  is  also  occasioned 
by  falls  on  the  palm  or  back  of  the  hand  ;  and  the  fractures  consequently 
are  at  corresponding  points — near  cither  the  middle  or  the  lower  third  of 
the  forearm.  The  fragments  may  be  displaced  forwards,  backwards,  or 
laterally,  and  rarely  pass  clear  of  each  other.  When  this,  however, 
occux-s,  the  lower  fragments  usually  are  placed  at  right  angles  with  the 
upper,  and  occupy  the  interosseous  space  both  in  front  and  behind,  lying 
between  them.  Those  who  believe  in  muscular  displacements  have  de- 
scribed pronation  of  the  hand,  and  approximation  of  the  lower  fragments 
towards  each  other  so  as  to  occupy  the  interosseous  space,  by  the  action 
of  the  pronator  quadratus  ;  but  tliis  displacement  towards  the  interosseous 
space,  which  certainly  is  observed  in  museum  specimens,  is  really  pro- 
duced by  the  injudicious  application  of  a  roller  bandage  to  the  forearm 
before  applying  the  splints.  The  deformity  of  the  forearm,  and  the 
crepitus  which  is  easily  recognised  when  rectifying  it,  whether  by  co- 
aptation or  extension  and  rotation,  sufficiently  indicate  the  nature  of  the 
injury.  The  treatment  is,  as  for  single  fracture,  by  long  splints,  which 
should  be  of  the  same  width,  and  neither  broader  nor  narrower  than  the 
forearm.  By  some,  interosseous  pads  are  still  employed,  with  the  object 
of  preventing  displacement  towards  the  interosseous  space.  These,  how- 
ever, are,  for  the  reasons  already  stated,  not  required.  "Were  such  dis- 
placement present,  the  pads  would  either  be  injurious  from  the  undue 
pressure  interfering  with  the  circulation  of  the  forearm,  or  inefficient 
from  being  loosely  applied,  and  then  by  their  presence  interfering  with 
ithe  accurate  adjustment  of  the  all  important  splints. 

In  young  persons,  both  bones  not  unfrequently  give  way  at  tlieir 
epiphyses ;  an  accident  which  closely  simulates  luxation  of  the  carpus. 
Like  fracture  of  the  radius  alone,  it  is  usually  the  result  of  indirect 
violence,  by  a  fall  on  the  hand.    The  radial  aspect  of  the  lower  frag- 
ments, with  the  carpus,  is  displaced  backwards ;  the  ulnar  remains  in 
'fu,  or  even  lies  in  front ;  the  upper  fragment  of  the  radius  projects 
wards  the  flexor  aspect,  the  upper  end  of  the  ulna  maintains  its  posi- 
ion.    Tlie  hand  usually  remains  in  the  middle  state  between  pronation 
nd  supination.    Considerable  power  is  required,  by  extension,  or  (better) 
direct  pressure,  or  by  bending  the  wrist  and  lower  part  of  the  forearm 
A'er  the  knee,  to  undo  the  locking  and  displacement ;  and  then  crepitus 
emitted.    Li  treatment,  coaptation,  having  been  accomplished  by  effi- 
nt  extension,  is  maintained  by  two  splints,  as  in  the  other  fractures  of 
■i  forearm.     It  should  be  remembered  that  in  fractures  of  both  bones 
casioned  by  great  violence,  especially  if  they  have  been  accompanied 
■  considerable  displacement,  intense  inflammatory  engorgement  is  apt 
'  ensue ;  and  that  no  fracture  is  more  likely  to  be  followed  by  gangrene 
a  complication,  especially  where  undue  pressure  has  been  employed  in 
.0  use  of  apparatus. 


Fracture  of  the  Carpal  and  Metacarpal  Bones. 
Carpal  bones  are  seldom  fractured  but  by  gi-eat  and  direct  force  ; 
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and  then  tlie  fractm-e  ia  not  only  compound,  but  also  generally  accom- 
panied witli  such  injury  to  other  parts  as  to  call  for  amputation.  The 
Metacarpal  bones,  however,  may  give  way  by  force,  either  direct  or  indirect- 
most  frequently  the  latter — as  from  the  force  of  violent  blows,  deUvered 
in  pugilistic  encounters,  reacting  on  the  knuclcles.  The  metacarpal  bone 
of  the  thumb  may  be  broken  from  direct  or  indirect  violence,  but  usually 
from  falls  upon  the  part  when  fully  extended. 

The  fracture  generally  occurs  near  the  distal  extremity  of  the  bone. 
The  digital  fragment  is  always  displaced  towards  the  palm.  The  promi- 
nence of  the  knuckle  is  lost,  and  the  fractured  end  of  the  bone  forma 
instead  a  sharp  projection  on  the  back  of  the  hand  behind  the  general 
line  of  the  knuckles.  In  the  thumb  the  same  displacement  occurs,  but 
some  degree  of  lateral  displacement  may  also  exist.  The  deformity,  pain, 
and  powerlessness  of  the  finger  or  thumb,  with  characteristic  crepitus  on 
adjustment  and  manipulation,  are  sufficiently  indicative  of  the  nature  of 
the  injury.  Coaptation  is  effected  by  extension,  and  is  secured  in  the 
case  of  the  thumb  by  means  of  two  splints — one  on  the  posterior  aspect, 
consisting  of  wood  not  broader  than  the  part,  and  extending  from  the 
wrist  to  its  extremity — and  the  other  on  the  volar  aspect,  of  pasteboard 
cut  to  the  form  of  the  thumb  and  volar  mass  of  muscles.  These  spliats 
are  padded,  and  retained  by  means  of  a  narrow  bandage  applied  as  a 
roller  from  the  distal  extremity  towards  the  palm,  and  then  arranged 
as  a  spica  bandage,  to  include  the  wrist  and  metacarpal  portions  of  the 
splints.  In  the  case  of  the  metacarpal  bones  of  the  fingers,  a  splint  on 
the  dorsal  aspect  of  the  hand  and  fingers,  with  interosseous  pads  an'anged 
on  each  side  of  the  fractured  bone — and  on  the  palmar,  one  large  and 
suitable  pad  to  occupy  and  maintain  the  hollow  of  the  natural  arch  of 
the  hand — may  be  emjiloyed.  Without  splints,  a  ball  of  worsted  or 
cotton,  or  a  pad  of  tow,  large  enough  to  occupy  fuUy  the  grasp,  is  placed 
in  the  palm,  with  the  fingers  and  thumb  folded  over  it  and  retained  in 
their  position  by  means  of  a  roller  bandage  or  straps  of  adhesive  plaster ; 
and  this  plan  will  be  found  more  comfortable,  more  easily  applied,  and 
equally  efficient. 

In  compound  injuries  of  this  part,  amputation  is  to  be  had  recourse 
to  with  reluctance.  "When  it  is  inevitable,  let  it  be  as  partial  and  Hmited 
as  possible,  for  the  obvious  reasons  formerly  stated  when  treating  of  am- 
putation on  account  of  disease. 

Fracture  of  the  Phalanges. 

Fractures  of  the  phalanges  are  usually  compound.  But,  whether 
compound  or  simple,  their  marks  are  so  plain  as  to  render  nustake  under 
any  circumstances  impossible.  There  is  never  any  occasion  for  resortmg 
to  amputation  for  a  mere  compound  fractui-e  of  the  distid  phaknx ; 
although,  of  course,  if  the  soft  parts  are  at  the  same  time  stripped  off 
and  the  broken  bone  left  projecting  and  uncovered,  this  sliould  be  done 
by  dissecting  back  the  soft  parts  as  flaps,  and  cutting  through  the  bone 
at  a  point  where  it  will  be  efficiently  covered.  When  preservation  ot 
the  injured  part  is  deemed  practicable  and  expedient,  reduction  is  care- 
fully eff"ected  ;  and  coaptation  is  maintained  by  slender  splints  of  y^oo^, 
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padded  with  lint,  placed  on  the  dorsal  and  pahnar  aspects.  When 
the  proximal  phalanx  is  fractured,  and  it  is  found  difficult  or  impossible 
to  retain  it  in  position  hy  means  of  splints,  the  worsted  ball,  large  enough 
to  occupy  the  palm  of  the  hand  aud  grasp  of  the  fingers,  as  already 
described  for  the  treatment  of  fracture  of  the  metacarpal  bones,  may  be 
advantageously  substituted. 


DISLOCATIONS. 

Dislocation  of  the  Clavicle. 

1.  The  Sternal  Extremity  may  be  displaced  forwards,  or  upwards, 
or  backwards,  a.  Forioards. — Dislocation  forwards  is  by  much  the  most 
j&equent,  but  compared  with  fracture  of  the  clavicle  is  a  rare  injury.  It 
is  produced  by  violence  acting  indirectly,  as  by  falls  or  blows  on  the 
shoulder.  The  displaced  extremity  is  seen  and  felt  plainly  resting  in 
front  of  the  upper  bone  of  the  sternum,  while  the  sterno-mastoid 
muscle  stands  out  in  bold  relief,  and  the  shoulder  is  depressed.  The 
sterno-clavicular  and  costal  ligaments  are  always  torn,  and  the  intra-arti- 
cular  fibro-cartilage  may  either  be  displaced  along  with  the  clavicle  or 
retain  its  attachment  to  the  sternum.  Replacement  is  easily  effected  by 
raising  the  shoulder,  and  by  carrying  it  backwards  so  as  to  approximate 
the  scapulse,  while  pressure  is  applied  over  the  dislocated  head  of  the 
bone.  The  difficulty  in  all  these  cases  consists  in  keeping  the  bone  reduced. 
Various  devices  have  been  suggested  to  attain  this  end ;  but  a  figure  of  8 
bandage  to  keep  the  shoulders  moderately  approximated,  or  a  pad  applied 
over  the  sternal  end  of  the  clavicle,  and  retained  in  position  with  a  figure 
of  8  bandage,  with,  in  either  case,  a  shng  to  keep  the  elbow  and  forearm 
thoroughly  supported,  will  be  found  quite  as  satisfactory  and  less  irksome 
than  any  other.  A  Salmon-and-Ody  spring  truss,  with  the  well  padded 
head  applied  over  the  end  of  the  bone,  the  counterpad  resting  behind  be- 
tween the  shoulders,  and  the  spring  passing  below  the  armpit,  may  be  tried 
where  continuous  repression  seems  necessary.  The  case  of  oblique  frac- 
ture, extending  from  within  outwards  and  from  before  backwards  through 
the  head  of  the  clavicle,  is  liable  to  be  mistaken  for  dislocation,  b.  Up- 
wards.— This  is  a  very  rare  form  of  injury.  In  it  the  sternal  extremity 
of  the  bone  occupies  the  supra-sternal  space,  on  a  higher  or  lower  level ; 
sometimes  close  above  the  sternum,  and  in  contact  with  the  sternal  portion 
of  the  opposite  sterno-mastoid  and  sterno-hyoid  muscles  behind  ;  in 
other  cases  elevated  as  liigh  as  the  level  of  the  thyroid  cartilage  (Hamilton, 
uffalo).  Depression  of  the  shoulder,  elevation  of  the  sternal  end  of  the 
one  which  lies  in  front  of  the  trachea,  and  shortenmg  of  the  distance  be- 
een  the  acromion  and  sternum,  serve  to  render  the  nature  of  the  acci- 
ent  sufficiently  apparent.  A  sling  to  support  the  elbow  and  forearm, 
th  a  pad  and  figure  of  8  bandage  applied  so  as  to  control  if  possible 
e  head  of  the  clavicle,  is  all  that  can  be  employed,  after  replacement 
18  been  effected  by  elevating  the  shoulder  and  depressing  the  sternal 
xtremity  by  direct  pressure  with  the  fingers,  c  Backwards. — Disloca- 
lon  backwards  is  also  extremely  rare.    When  the  result  of  accident,  it  is 
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always  caused  by  direct  violence  applied  to  tlie  part.  But  it  may  abso 
bo  produced  gradually,  as  a  consequence  of  the  change  in  position  of 
parts  which  attends  on  rotation  and  curvature  of  the  spinal  column. 
AVhen  caused  by  accident,  the  head  of  the  bone,  driven  according 
to  the  direction  of  the  force,  may  pass  directly  backwards,  or  a  little 
downwards,  or  slightly  upwards.  The  sterno-hyoid  and  thyroid  muscles 
of  the  aifected  side  are  torn,  and  the  trachea  is  more  or  less  compressed 
and  displaced  towards  the  opposite  side.  The  obvious  displacement  of 
the  head  of  the  bone,  elevation  of  the  shoulder,  impeded  respiration  and 
interference  with  the  circulation  of  the  head  and  upper  extremity  upon 
the  affected  side,  serve  sulFiciently  to  indicate  what  has  occurred.  To 
effect  reduction,  let  an  assistant  grasp  both  shoulders,  and,  placing  his 
Icuee  between,  suddenly  bend  them  back^vards  toward  each  other ;  while 
the  surgeon  in  front  pulls  forward  the  end  of  the  bone.  For  retention 
it  is  necessary  to  remove  the  shoulder  from  the  side ;  and  this  may  be 
done  by  placing  a  large  pad  in  the  axilla,  and  binding  down  the  lower 
end  of  the  humerus.  In  an  example  of  pathological  dislocation  de- 
pendent on  spinal  curvature,  it  was  found  impossible  to  retain  the  end 
of  the  bone  in  its  proper  place  ;  and  the  distress  occasioned  by  its  back- 
ward pressure  proved  so  great  as  to  lead  to  extirpation  of  the  offending 
part.* 

2.  The  Acromial  Extremity  is  not  unfrequently  displaced  ujnoards 
over  the  acromion  process,  by  falls  on  the  shoulder ;  the  amount  of  de- 
formity and  inconvenience,  in  ordinary  instances,  being  proportioned  to 
the  degree  of  laceration  of  the  capsular  ligaments.  In  cases  of  severe 
accident  and  extreme  displacement,  the  coraco-clavicular  ligaments  must 
also  suffer  to  some  extent.  The  shoulder  is  depressed ;  and  the  end  of 
the  clavicle  is  seen  and  felt  rising  over  the  spine  of  the  scapula,  to  the 
extent  of  from  half  an  inch  to  an  inch,  Reduction  is  effected  by  repres- 
sion upon  the  displaced  part  of  the  bone,  along  with  elevation  and  retrac- 
tion of  the  shoulder ;  consequently  the  same  treatment  is  necessary  as 
for  fractured  clavicle  ;  but  maintained  with  unusual  accuracy,  as  well  as 
for  an  unusual  length  of  time — the  bone  being  so  liable  to  re-displace- 
ment, as  hardly  to  be  kept  in  situ,  while  consolidation  of  the  ligamentous 
apparatus  is  apt  to  prove  both  tardy  and  imperfect. 

Dislocation  of  the  Acromial  end  of  the  clavicle  doivnwards  beneath 
the  acromion,  and  also  under  the  cnracoid  process,  has  been  described 
by  some  authors.  The  former  may  possibly  happen  from  direct  violence, 
but  must  be  an  exceedingly  rare  accident ;  how  the  latter  injur}'  can 
ever  occur  does  not  seem  very  obvious. 

Dislocation  of  the  Latwsimus  Dorsi  Muscle — Paralysis  of  the  BJiomhoids. 

Young  men  who  use  the  arms  violently  in  their  habitual  occupations, 
occasionally  suffer  from  this  accident ;  and  sometimes  it  occurs  in  chil- 
dren of  a  weak  and  relaxed  habit,  in  whom  it  has  been  attributed  to 
rapid  circumduction  of  the  arm,  as  in  throwing  stones,  etc.  Tlie  lower 
angle  of  the  scapula  escapes  from  beneath  the  latissinius  doisi,  cansuig 
projection  of  the  bone,  particularly  when  the  arm  is  elevated  or  alMluctccl 
*  A.  CoorER  on  Dislocations,  last  edition,  p.  351. 
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from  the  side,  -with  pain  and  loss  of  function  in  the  limb.  The  promi- 
nent angle  of  the  scapula  is  easily  restored  to  its  normal  contact  witli  the 
side,  by  direct  manipulation,  wliile  the  arm  is  much  raised  and  brought 
backwards,  so  as  to  relax  the  muscle ;  and  by  bandaging  the  scapula 
down  to  the  side  the  normal  relation  may  be  maintained.  On  resuming 
the  use  of  the  arm,  re-displacement  is  very  apt  to  occur ;  a  circumstance 
of  the  less  moment,  however,  as  in  time  both  power  and  extent  of  motion 
are  almost  completely  regained,  independently  of  reduction. 

A  more  serious  deformity  is  connected  with  paralysis  of  the  rhomboid 
muscles,  and  occurs  in  young  persons  who  follow  constrained  and  seden- 
tary avocations.  Displacement  of  the  lower  angle  not  only  takes  place  ; 
but,  besides,  the  base  of  the  bone  projects  forwards,  on  moving  the 
shoulder,  to  such  an  extent  as  almost  to  admit  of  the  hand  being  placed 
between  the  subscapularis  and  the  ribs.  In  this  case,  treatment  must  be 
mainly  constitutional ;  but  the  attention  is  also  directed  towards  restora- 
tion of  tone  in  the  faulty  muscles,  by  galvanism,  friction,  and  other 
means. 

Dislocation  of  the  Humerus  at  the  Shoulder- Joint. 

•  This  joint  is  more  frequently  dislocated  than  any  other.    The  acci- 
dent is  usually  occasioned  by  indirect  violence,  assisted  by  muscular 
contraction,  as  when  the  patient  falls  upon  the  hand  or  elbow ;  it  may, 
however,  be  directly  produced  by  blows  upon  the  shoulder  or  upper  part 
of  the  arm,  when  the  elbow  is  abducted  from  the  side ;  and  also  by  vio- 
lent muscular  contraction  when  the  elbow  is  in  a  like  position,  the 
■atissimus  dorsi  and  pectoralis  major  being  then,  along  with  the  weight  of 
Rhe  patient's  body,  the  active  displacing  agents.    Dislocation  of  this  joint 
"  ometimes  occurs,  also,  during  an  epileptic  paroxysm.    The  head  of  the 
iiimerus  may  be  displaced  from  the  glenoid  surface  in  three  different 
lirections,  viz.,  forwards,  doioniuards,  and  backwards ;  the  first  of  these 
iicluding  three  degrees  of  displacement ;  the  second,  but  one  ;  the  last, 
"•a    The  symptoms  of  these  different  forms  have  certain  points  in  com- 
aon ;  and  certain  which  are  special,  and  therefore  distinctive.    To  those 
.\mptoms  which  are  common  to  all,  we  would  first  direct  attention, 
iie  most  obvious  are — \st,  The  abduction  of  the  elbow  from  the  side, 
lid  impossibility  of  adducting  it  or  depressing  it  so  as  to  bring  the 
!bow  and  arm  in  contact  with  the  thorax;  or  so  as  to  admit  of  the 
earm  being  brought  across  the  chest,  and  the  hand  laid  over  the  oppo- 
shoulder  (Dugas).    2d,  The  acromion  stands  out  in  sharp  outline, 
l  the  upper  deltoid  region  is  flattened,    ^d,  The  axis  of  the  humerus 
altered,  and  the  head  of  the  bone  can  be  felt  in  its  abnormal  position, 
liile  the  glenoid  cavity  is  vacant.    4,th,  The  circumference  round  the 
inpit  and  over  the  acromion  is  longer  on  the  injured  than  on  the 
und  side. 

Sir  A.  Cooper's  nomenclature  of  the  different  forms  of  dislocation,  as 
ven  above,  has  been,  in  this  country  at  least,  usually  assumed  as  suffi- 
ntly  correct  for  purposes  of  description.   There  are,  however,  two  very 
■  lous  objections  to  its  continued  employment ;  one,  that  he  describes 
dislocation  downwards  as  most  common  ;  and  the  other,  that  ho 
ikes  it  synonymous  with  the  dislocation  into  the  axilla  j  the  real  fact 


932 


DISLOCATION  OF  THE  SHOULDEK. 


being  that  one  form  of  the  dislocation  forwards  (intracoracoid)  is  really 
the  most  common ;  while  "  the  dislocation  into  the  axilla"  may,  with 
more  propriety,  be  employed  to  designate  all  the  forms  of  dislocation 
forwards.  Malgaigne's  nomenclature  has  the  further  advantage  of  being 
anatomically  definite  ;  and  this,  by  avoiding  any  possibility  of  mistake, 
renders  it  more  accurate  and  easy  of  reference  than  any  other. 

In  the  dislocation  forwards,  the  head  of  the  humerus  has  three  ana- 
tomical positions.  1st,  Suhcoracoid ;  2d,  Intracoracoid;  Sd,  Subclavi- 
cular (Malgaigne).  To  the  last  of  these  forms  (subclavicular)  the  term 
"  forwards"  was  alone  applied  by  Sir  A.  Cooper ;  the  others  (suhcoracoid 
and  intracoracoid)  were  by  him  undoubtedly  included  with  the  dislocation 
"  downwards,"  or  "  into  the  axilla,"  to  which,  however,  as  described  by 
him,  their  anatomical  characters  have  no  relation.  In  the  dislocation 
doionioards,  the  head  of  the  humerus  has  but  one  anatomical  position — 
Subglenoid  (Malgaigne).  In  the  dislocation  haclavards,  the  head  of  the 
bone  has  two  positions — Subacromial  and  Subspinous. 

The  relative  frequency  of  these  different  forms  is  as  follows : — ht, 
Intracoracoid,  the  common  form ;  2d,  Subglenoid ;  3d,  Suhcoracoid, 
rare ;  4^7^,  Subclavicular,  Subacromial,  and  Subspinous,  all  very  rare. 

While  then  the  intracoracoid  and  subglenoid  forms  of  dislocation 
were  included  under  the  designation  of  dislocation  downwards  into  the 
axilla,  that  form  of  displacement  was  naturally  considered  the  most 
common.  "We  must  now  regard  the  intracoracoid  dislocation,  forwards, 
as  certainly  most  frequent  of  all. 

In  contemplating  the  mechanism  of  these  displacements,  it  will  simplify 
matters  very  much  to  take  the  three  forms  of  dislocation  forwards  to- 
gether, and  consider  them  simply  as  different  degrees  of  the  same  injmy. 
When,  then,  the  head  of  the  humerus  becomes  displaced  forwards,  the 
capsule  giving  way  in  front  beneath  the  tendon  of  the  subscapularis 
muscle,  that  muscle  is  bulged  forwards  into  the  axilla  by  the  head  of  the 
bone,  the  anatomical  neck  of  which  lies  in  contact  with  the  axillary 
margin  of  the  glenoid  surface,  constituting  the  subcoracoid  dislocation  of 
Malgaigne.  If  the  supra  and  infra-spinati  muscles  or  tendons  remain 
untorn,  and  the  greater  tuberosity  intact,  the  abduction  of  the  ai-ra,  with 
the  elbow  advanced  and  the  inner  condyle  rotated  forwards,  is  the  posi- 
tion in  which  the  arm  will  be  placed.  If,  however,  the  arm  has  been 
forcibly  adducted  by  the  injury  which  has  produced  the  dislocation,  the 
head  of  the  bone  may  occupy  another  position  ;  the  lip  of  the  glenoid 
surface  now  corresponding  to  a  line  in  the  axis  of  the  neck  of  the 
humerus,  lying  posteriorly  midway  between  the  greater  and  lesser  tuber- 
osity. The  dislocation  is  now  intracoracoid,  the  rounded  head  of  the 
humerus  lying  to  the  inner  side  of  the  coracoid  process.  To  permit  this 
dislocation  to  form,  the  supra  and  infra-spinati  muscles,  or  the  greater 
tuberosity,  must  have  sustained  a  solution  of  continuity.  Here  the  rota- 
tion outwards,  and  abduction  of  the  arm,  are  less  marked  than  in  the  for- 
mer instance.  In  both  of  these  dislocations,  the  elongation  of  the  arm 
does  not  amount  to  more  than  half  an  inch  ;  the  position  of  the  head  o 
the  bone,  the  altered  axis  of  the  arm,  the  flattening  of  tlie  upper  delto^jj 
region,  and  the  squared  margin  of  the  posterior  acromial  region,  ^'^^"^  ^  ^ 
quite  pathognomonic.    When  the  dislocation  becomes  sid)clavicu(ar,  i 
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lesion  of  parts  is  now  more  extensive  still ;  not  only  are  the  muscles 
inserted  into  the  greater  tuberosity  torn,  hut  either  the  subscapularis  is 
detached  from  the  lesser  tuberosity,  or  the  head  of  the  bone  penetrates 
that  muscle,  traverses  the  axilla,  and  becomes  lodged  between  the  cora- 
coid  process  and  the  clavicle — a  rare  injury,  constituting  the  dislocation 

'  ncards  heneath  the  pectoral  mtiscle  of  Sir  A.  Cooper  and  others.  Here 
I  he  flattening  of  the  shoulder  beneath  the  whole  of  the  acromion  is  better 
marked,  the  arm  is  abducted,  and  the  elbow  carried  somewhat  backwards, 
tlie  axis  of  the  Kmb  corresponding  to  the  middle  of  the  clavicle ;  and 
while  the  head  of  the  bone  can  easily  be  distinguished  through  the  pec- 
toral, it  can  only  be  felt  from  the  axilla  when  the  arm  is  completely 
abducted  from  the  side,  so  as  to  bring  it  downwards  towards  the  floor  of 
the  cavity.  This  is  the  07ily  dislocation  of  the  head  of  the  humerus 
'ivhere  the  arm  is  shortened;  and  in  it,  also,  the  empty  glenoid  cavity 
can  readily  be  felt  through  the  deltoid. 

The  subglenoid  dislocation — "  The  dislocatioji  doionwards  into  the 
axilla"  of  Sir  A.  Cooper. — Here  the  head  of  the  bone  passes  downwards, 
extensively  lacerating  the  capsule  in  front  of  the  long  head  of  the  triceps 
in  its  lower  part,  and  rests  upon  the  triangular  surface  of  the  axillary 
costa  of  the  bone  immediately  beneath  the  glenoid  surface.  The  supra- 
spinatus  is  always  torn  j  also  the  infra-spinatus,  subscapularis,  and  long 
tendon  of  the  biceps,  are  often  found  to  have  given  way.  The  circumflex 
nerve  is  either  torn  or  put  upon  the  stretch,  while  the  head  of  the 
bone  compresses  and  stretches  the  whole  of  the  axillary  plexus  of 
nerves.  The  flattening  of  the  whole  subacromial  space,  abduction  of 
the  arm,  elongation  of  the  limb,  the  presence  of  the  head  of  the  bone  in 
the  floor  of  the  axilla  resting  on  the  costa  of  the  scapula,  felt  without 
abducting  the  arm,  render  the  nature  of  the  accident  sufiiciently  plain. 
The  abduction  is  usually  considerable  ;  but  the  vacant  glenoid  cavity  can- 
not be  felt  so  distinctly  as  in  the  subclavicular  form  of  displacement.  The 
direct  injury  to  the  circumflex  nerve,  and  pressure  on  the  axillary  vessels 
and  nerves,  usually  render  this  form  of  dislocation  more  painfnl,  and  the 
hand  more  benumbed  and  liable  to  oedema  than  in  the  other  ;  while 
permanent  flattening  of  the  deltoid,  from  atrophy  of  the  muscles,  may 
result,  even  when  the  dislocation  has  been  reduced  within  a  short  period 
after  its  occurrence. 

The  subacromial  and  subspinous  dislocations.  Dislocation  backwards, 
"r  on  the  dorsum  of  the  scapula. — This  form  of  dislocation,  although 
undoubtedly  of  rare  occurrence,  has  been  seen  by  most  surgeons  of 

rge  hospital  experience.  In  most  instances  where  it  has  happened, 
'  iie  patient  has  fallen  upon  the  arm  and  shoulder  ;  or  it  has  been 
^•ccasioned  by  indirect  violence,  or  by  powerful  muscular  contraction 
^\hen  the  arm  was  abducted  from  the  side  and  carried  forwards.  The 

'■ong  support  given  to  the  head  of  the  humerus  by  the  tendinous 

ructures  of  the  supra  and  infra-spinati  muscles,  tends  to  prevent  the 
'f:currence  of  this  accident,  and  renders  it  more  rare  than  the  others 
■1  ready  described.  Either  the  anatomical  neck  of  the  bone,  or  the 
•loipital  groove,  may  correspond  to  the  posterior  margin  of  the  gle- 

'id  fossa ;  and  in  the  former  case,  -the  dislocation  of  the  head  of 
bone  is  subacromial;  in  the  latter,  it  becomes  subspinous.    Sii-  A. 
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Cooper  gives  a  detailed  accoimt  of  a  dissection  of  an  old  example  of 
this  kind.  In  it  the  dislocation  was  subacromial,  the  head  of  the  hone 
resting  against  the  posterior  edge  of  the  glenoid  fossa.  The  tendon  of 
the  suhscapularis  and  the  corresponding  portion  of  the  capsular  ligament 
had  been  torn.  The  supra-spinatus  was  put  on  the  stretch,  while  the 
infra-spinatus  and  teres  minor  were  relaxed  ;  the  long  head  of  the  biceps 
was  elongated,  but  not  ruptured.  The  characteristic  symptoms  of  this 
accident  are  projection  of  the  head  posteriorly  in  the  subspinous  fossa, 
the  arm  directed  do^vnwards  and  forwards,  with  the  elbow  rotated  in- 
wards, and  a  depression  beneath  and  in  front  of  the  acromion,  which 
extends  deeply  between  the  posterior  margin  of  that  process  and  the 
coracoid.    Diagnosis  is  usually  made  with  great  facility. 

In  considering  the  methods  of  effecting  reduction  of  a  dislocated 
shoulder,  prominence  is  given  in  the  first  place  to  those  most  appropriate 
to  the  intracoracoicl  and  subglenoid  forms. 

Reduction  may  be  effected  in  a  variety  of  ways.  By  circumduction, 
when  the  dislocation  is  recent,  more  especially  when  the  patient  is  stUl 
suffering  from  the  shock  of  the  accident.  Placing  him  in  the  sittiag 
posture,  the  surgeon  seizes  the  arm  just  above  the  elbow,  and  as  he 
carries  the  elbow  outwards,  backwards,  upwards,  and  forwards,  he  presses 
upon  the  head  of  the  bone  with  the  finger  or  thumb  of  the  other  hand, 
and  urges  it  into  its  socket.  In  many  cases,  whatever  the  direction  of 
the  displacement,  the  reduction  will  be  found  easily  effected. 

Bi/  extension  at  right  angles  to  the  body,  or  in  the  axis  of  the  dis- 
placement— the  axis  of  extension  being  intended  to  relax  the  deltoid, 
supra-spinatus,  and  infra-spinatus  muscles,  which,  according  to  Sir  A. 
Cooper,  are  the  principal  opponents  of  reduction  ;  or  rather,  it  admits 
of  the  head  of  the  bone  being  drawn  straight  back  through  the  rent 
in  the  capsule,  in  the  direction  in  which  it  was  displaced.    The  only 
objection  to  this  method  is,  that  the  pectoralis  major  and  latissimus  dorsi 
are  strained  upon,  and  thus  tend  to  keep  the  head  of  the  bone  in  its 
displaced  position.     If  it  be  adopted,  it  is  well,  therefore,  to  relax 
the  biceps,  also,  by  flexion  of  the  forearm ;  the  laque  being  attached,  if 
required,  above  the  elbow.    The  patient  may  be  either  seated  or  recum- 
bent ;  and  counter-extension  is  made  by  a  broad  sheet  or  belt  passed 
round  the  chest — pressure  being  at  the  same  time  made  against  the 
margin  of  the  acromion,  so  as  to  fix  the  scapula  more  completely.  This 
may  also  be  effected  in  the  absence  of  assistance,  by  the  surgeon  sitting 
beside  his  patient  lying  in  the  recumbent  position,  and,  with  the  hall 
of  his  great  toe  pressed  against  the  under  margin  of  the  sharply-detined 
acromion,  making  steady  extension  outwards,  while  traction  is  eilected 
from  the  patient's  wrist.    After  extension  has  been  duly  sustained,  and 
all  adhesions  broken  up  by  rotating  the  head  of  the  bone  in  moveuienta 
of  the  forearm,  the  force  is  suddenly  slacked,  and  a  jerking,  coaptatuig 
movement  is  exerted  on  the  head  of  the  bone  upwards — the  humerus  being 
used  as  a  lever.    When  the  patient  is  seated,  much  power  in  coaptation 
is  obtained  by  the  surgeon  placing  his  foot  on  the  chair,  with  his  kn(^c 
lodged  in  the  patient's  axilla  ;  he  then  seizes  the  forearm  in  one  hand, 
while  with  the  other  he  steadies  the  acromion  process ;  and,  as 
sion  is  gi-adually  made,  he  rotates  the  forearm  backwards  and  forwards, 


DISLOCATION  OF  THE  SHOULDER. 


935 


endeavoiiring  at  tho  saiiio  time  to  raise  the  head  of  the  bone  by  forcing 
up  tlio  knee,  and,  as  the  extonsi(m  is  relaxed,  by  depressing  tlie 
elbow. 

By  extension  parallel  to  the  axis  of  the  hodij. — Thus  we  may  succeed, 
single-handed,  in  recent  or  otherwise  favourable  cases ;  and,  when  chlo- 
roform is  administered,  this  method  will  generally  be  found  most  useful. 
The  patient  is  laid  recumbent ;  and  the  surgeon  places  himself,  sitting,  by 
his  side.  Talcing  hold  of  the  hand  or  wrist  of  the  injured  limb,  and,  having 
taken  off  his  own  boot,  the  surgeon  places  bis  beel  in  the  axilla,  on  the 
head  of  the  bone ;  and  as  be  makes  extension  by  pulling  towards  him,  he 
effects  counter-extension  by  tbe  pressure  of  the  heel,  while  at  the  same 
time  be  applies  direct  coaptative  force,  by  carrying  the  arm  across  the 
chest  over  the  fulcrimi  afibrded  by  the  foot.  Or,  instead  of  pulling 
by  the  wrist,  a  laque  may  be  fastened  above  the  elbow ;  by  a  strap  or 
towel  attached  to  which,  and  passed  behind  the  surgeon's  back,  extension 
may  be  made ;  leaving  the  forearm  free  for  rotation,  if  that  seems  requisite. 
Care  must  be  taken,  however,  that  the  heel's  force  is  neither  excessive, 
nor  unduly  directed ;  for  it  has  happened  that,  failing  to  reduce  a  dislo- 
cated humerus,  the  operator  has  caused  fracture  of  the  ribs.  Eupture  of 
the  axillary  artery,  also,  with  subsequent  formation  of  false  aneurism,  has 
been  caused  by  the  heel — booted,  and  used  rashly.  Failing  with  the 
heel,  the  strap  for  producing  counter-extension  is  placed  in  the  axilla, 
and  extension  made  steadily  with  pulleys,  with  such  rotation  and  mani- 
pulation as  seem  necessary.  In  imitation  of  the  fulcrum  of  the  heel 
occupying  the  axilla,  and  leaving  its  border  free,  Mr.  Skey  employs  a 
large  iron  knob,  well  padded  with  leather,  and  large  enough  to  occupy 
the  armpit.  From  this,  two  strong  straight  branches  extend  laterally,  to 
which  the  counter-extension  straps  fastened  to  a  staple  are  attached.  A 
large  worsted  ball  fastened  to  a  stout  iron  bar  may  be  employed  for  the 
same  purpose. 

By  extension  upwards  {Malqaigne).  —  The  acromion  and  chest  are 
steadied,  while  the  arm  is  raised  above  the  head  ;  and  extension  is  made 
in  a  direction  upwards,  with  the  further  assistance  of  coaptative  eflfoi'ts 
directed  against  the  head  of  the  bone.  This  may  be  effected  by  means 
of  pulleys,  the  counter-extension  strap  being  placed  over  the  acromial 
'part  of  the  shoulder.  Should  these  not  be  at  hand,  the  surgeon,  sitting 
with  his  foot  placed  over  the  acromion,  raises  the  arm  and  extends  it  up- 
wards, while  he  pushes  downwards  and  steadies  the  shoulder — the  heel, 
if  need  be,  being  placed  over  the  relaxed  deltoid  between  the  humerus 
and  the  acromion,  so  as  to  form  a  larger  fulcrum  for  the  extrication  of 
the  head  of  the  bone  from  its  displaced  position.  It  is  expected,  how- 
ever, that  these  latter  proceedings  may  not  be  required,  the  bone  slip- 
ping into  its  place  during  the  upward  movement. 

In  the  subclavicular  form  of  the  dislocation  forwards,  the  extending 
force  is  to  be  made  downwards  and  backwards,  in  a  line  with  the  body  ; 
not  in  a  rectangular  direction  ;  in  order  to  avoid  the  resistance  of  the 
^racoid  process.  Ecduction  in  cases  of  dislocation  backwards,  may  be 
effected  very  simply,  by  merely  elevating  the  arm,  and  carrying  tho  band 
behmd  the  head.  Failing  this,  the  ordinary  means  are  to'bo  employed, 
aa  for  cUslocation  downwards. 
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Eeduction  may  take  place  suddenly,  and  with  a  snap ;  or  gradually 
and  without  noise.  Then  the  arm  is  secured  to  the  side,  by  bandaging, 
and  retained  so  for  a  few  days.  ' 

Such  details  as  to  reduction  apply  mainly  to  those  cases,  in  wliicli 
either  ansethesia  is  not  employed,  or  Avhere  the  efforts  at  reduction  are 
made  in  a  dislocation  of  old  standing.  In  recent  cases,  with  the  full  effect 
of  chloroform,  the  muscular  frame  is  so  relaxed,  that  it  makes  but  Httle 
difference  in  what  direction  the  extension  is  made.  The  great  practical 
difficulty  in  effecting  the  reduction  of  old  standing  dislocations  of  the 
shoulder  as  compared  with  the  hip  joint,  is  due  to  the  extreme  mobility  of 
the  scapula,  and  the  consequent  difficulty — nay,  impossibHity  of  effecting 
complete  counter-extension.  The  split  cloth,  or  axillary  belt,  with  the 
acromial  strap,  is  not  satisfactory  ;  as  it  either  permits  the  scapula  to 
rotate,  or  so  compresses  the  muscles  around  the  head  of  the  humerus  as 
positively  to  oppose  our  efforts  at  extension.  Hence  the  much  greater 
success  which  has  been  found  to  attend  upon  coaptative  efforts.  The 
only  part  of  the  scapula  which  admits  of  being  steadied  is  the  acromion, 
and  upon  the  fixing  and  steadying  of  it,  as  we  have  indicated,  our 
counter-extension  should  be  directed.  It  has  even  been  suggested  that 
a  steel  instrument,  provided  with  two  or  three  sharp  hooks,  shoidd  be 
passed  through  the  deltoid,  and  fixed  in  the  under  surface  of  the  acro- 
mion, to  which  the  counter-extension  straps,  or  the  weight  of  an  assistant, 
may  be  attached  during  the  efforts  at  reduction.  Care  must  be  taken,  if 
this  instrument  is  employed,  that  the  acromion  is  not  torn  off  by  the 
reductive  force  which  wOl  then  act  chiefly  upon  it. 

Efforts  at  reduction  are  likely  to  succeed  in  any  case  under  seven 
weeks.  In  some  exceptional  instances,  reduction  has  been  effected  so  late 
as  the  twelfth  week ;  but  after  two  months  this  must  be  considered  the 
exception,  not  the  rule  ;  and  it  has  been  chiefly  in  such  cases  that  violent 
and  abortive  efforts  have  terminated  in  fracture  of  the  ribs,  and  injury  to 
the  parts  contained  in  the  axilla.  When  our  prudent  efforts  at  reduction 
fail,  the  result  of  continued  passive,  followed  by  active  movement  of  the 
shoulder,  is  attended  by  the  restoration  of  such  a  degree  of  usefuhiess 
to  the  arm  as  to  permit  of  the  patient  satisfactorily  following  the  most 
laborious  occupation. 

Subluxation  forwards^  or  on  the  coracoid  process,  and  subluxation 
upioards  against  the  Acromion,  are  by  some  authors  admitted  as  possible 
displacements  ;  by  others  their  occurrence  is  denied,  and  the  changes 
which  have  been  observed  in  pathological  specimens,  and  supposed  to  be 
the  result  of  subluxation,  are  by  them  attributed  to  disease  of  the  natiu« 
of  chronic  rheumatic  arthritis  of  the  shoulder-joint  and  adjoining  parts. 
A  displacement  takes  place  in  the  former  direction,  when  the  greater  tube- 
rosity of  the  humerus  is  broken  off,  or  when  the  supra  and  infra- spinati 
muscles  are  torn  through ;  and  the  dissections  and  inquiries  of  ]Mr.  J- 
G.  Smith  and  Mr.  Soden  seem  to  indicate,  that  a  rupture  of  the  tendon 
of  the  long  head  of  the  biceps,  or  a  laceration  of  the  fibrous  tissues  which 
complete  the  bicipital  canal,  permitting  the  tendon  to  escape,  will  be 
attended  either  by  a  like  shift  in  the  head  of  the  bone,  or  by  a  displace- 
ment upwards  against  the  acromion.  The  symptoms  usually  described 
as  attending  upon  the  first  mentioned  form  of  injury  are — slight  flattening 
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ot'  the  posterior  subacromial  region,  while  the  head  of  the  bone  is  felt 
ami  seen  projecting  forwards  beyond  the  level  of  the  point  of  the 
o.racoid  process.    Wlion  the  long  tendon  of  the  biceps  is  torn,  or 
ilisplaced  from  the  bicipital  groove  to  a  position  over  the  lesser  tubercle, 
and  the  head  of  the  humerus  escapes  upwards,  in  contact  with  the 
ae  iomion,  and  projects  outwards  and  forwards,  the  lesion  is  noted  by 
^  of  power  in  the  biceps,  by  pain  in  the  seat  of  injury,  and  by  the 
1  uliar  deformity  attendant  on  the  upwai'd  displacement  of  the  head  of 
jiiio  bone. 

Keduction  is  effected  easily ;  in  fact  the  manipulation  required  for 
iiagnosis  generally  succeeds  in  producing  replacement ;  the  difficulty  often 
remaining,  however,  in  retaining  the  head  of  the  bone  in  its  natural  posi- 
;ion.  A  pad  in  the  axilla,  with  iiexion  of  the  forearm,  while  the  arm  is 
jarxied  across  the  chest,  supported  from  the  elbow  in  a  sling,  and  bound 
;n  to  the  side  by  a  bandage,  which  includes  the  lower  part  of  the  arm 
md  the  chest,  is  all  that  can  be  done  when  the  displacement  forwards 
5xists.  If  the  shift  is  upwards  and  outwards,  the  hand  should  be 
lupported,  while  the  elbow  is  permitted  to  hang  loose,  so  as  to  allow 
;he  weight  of  the  arm  to  depress  the  head  of  the  bone  to  its  normal 
eveL 

I  Dislocation  of  the  Head  of  the  Humerus  complicated  with  Fracture. 
I— The  fracture  in  these  circumstances  may  involve  the  scapula,  or  the 
lumerus,  or  both  bones.  When  the  scapula  suffers,  the  anterior  lip 
mt  lower  margin  of  the  glenoid  cavity  is  usually  the  part  affected.  I 
lave  seen  a  case  of  this  kind  where  the  dislocation  was  intracoracoid ; 
■he  fracture  was  not  detected  during  life,  though  from  the  impossibility 
■f  effecting  retention  its  existence  was  suspected ;  and  after  death  the  line 
If  fracture  was  found  to  pass  obliquely  from  above  downwards,  and  from 
Idthout  inwards,  breaking  off  the  glenoid  surface,  and  the  portion  of 
lone  into  which  the  long  head  of  the  biceps  is  inserted.  The  symptoms 
■resent  are  those  of  dislocation  (subcoracoid  or  subglenoid),  with  possibly 
lie  presence  of  crepitus  when  the  reduction  is  being  effected,  or  when 
WoB  parts  are  manipulated  in  examining  the  injured  shoulder ;  so  soon, 
Bowever,  as  reduction  is  completed,  the  head  of  the  bone  becomes  sponta- 
neously again  displaced,  and  on  careful  examination  the  broken  fragment 
■lay  even  be  felt  from  the  armpit,  when  the  fingers  are  forced  upwards 
■>  the  axillary  costa  of  the  scapula.  Treatment  should  consist  in  reduc- 
■on,  and  careful  and  continued  retention,  by  means  of  a  pad  in  the 
■dlla,  and  a  sling  and  bandage  confining  the  elbow  to  the  side.  This 
fcparatus  should  be  worn  for  several  weeks  ;  and  in  most  cases  the 
Rsttlt,  so  far  as  usefulness  of  the  arm  is  concerned,  is  satisfactory,  although 
Bie  flattening  of  the  deltoid  region  posteriorly  usually  remains,  and  perfect 
Brcumduction  is  not  restored. 

I  Fracture  of  the  greater  tuberosity  of  the  humerus  is  attended,  as  we 
»ve  already  seen  (p.  936),  with  modified  symptoms  of  subcoracoid  or 
Btracoracoid  dislocation,  lliere  is  no  flattening  beneath  the  posterior 
•argin  of  the  acromion,  the  elbow  is  not  rotated  outwards,  nor  is  abduc- 
■on  of  the.  arm  marked  as  in  dislocation.  The  deltoid  region  is  increased 
m  transverse  width.  In  these  cases,  probably,  dislocation  first  takes 
■ace,  with  the  posterior  inter-tubercular  Une  lying  over  the  anterior 
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margin  of  tlxo  glenoid  fossa ;  and  the  sharp  edge  of  this,  acting  like  a 
wedge,  splits  up  the  head  of  the  bone,  and  detaches  the  greater  tube- 
rosity, which  is  ibawn  backwards  by  the  muscles  inserted  into  its  upper 


margin. 


FradurG  of  the  neck  or  shaft  of  the  humerus  may  complicate  a  dislo- 
cation of  the  shoulder-joint.  The  dislocation  first  occurs,  then  the  frac- 
ture. The  line  of  fracture  may  be  through  the  anatomical  neck,  splitting 
off  the  rounded  head  of  the  humerus,  or  through  the  surgical  neck  of  the 
bono,  or  at  some  part  of  the  shaft  below  tlie  neck.  The  two  first  forms 
are  the  most  common,  and,  in  my  own  experience,  fracture  of  the  anato- 
mical neck  has  occurred  more  frequently  as  a  compHcation  of  dislocation 
than  fracture  of  the  surgical  neck  of  the  bone.  The  fracture  of  the 
anatomical  neck  has  to  most  authors  seemed  diificult  of  explanation  ;  hut 
if  the  position  of  this  portion  of  the  humerus  upon  the  sharp  anterior 
margin  of  the  glenoid  surface  be  the  relation  it  occupies  in  the  first  or 
slighter  degrees  of  dislocation  forwards,  beneath  the  sub-scapularis  muscle, 
it  need  be  no  wonder  that  the  articulating  surface  should  be  cut  off,  if  a 
further  force  come  into  action,  impinging  the  displaced  head  of  the  bone 
in  an  antero-posterior  direction  against  the  glenoid  margin.  In  such 
cases  the  fractured  head  of  the  bone  remains  displaced,  while  the  upper 
part  of  the  shaft  may  either  abide  in  contact  with  the  head  of  the  bone, 
or  be  restored  to  its  ordinary  site,  in  so  far,  at  least,  as  its  other  and 
external  relations  are  concerned. 

The  symptoms  present,  when  the  shaft  of  the  bone  returns  to  itS' 
position,  are  those  of  fracture  of  the  anatomical  neck ;  but  the  displaced' 
head  of  the  bone  can  be  felt  from  the  axilla  when  the  arm  is  abducted 
from  the  side. 

When  the  upper  part  of  the  shaft  remains  displaced,  and  in  contact 
with  the  head  of  the  bone,  the  distortion  of  the  dislocation  is  obvious ;  < 
but  mobility  and  crepitus  render  the  diagnosis  doubtful.  The  displaced 
head  of  the  bone,  however,  uninfluenced  by  rotation  of  the  shaft,  and 
the  facility  with  which  the  deformity  of  the  arm  can  be  undone,  wifl 
suffice  to  indicate  the  true  nature  of  the  injury. 

Fracture  through  the  Surgical  Neck,  complicating  dislocaiion  of  (he 
head  of  the  humerus,  presents  all  the  characters  of  dislocation  so  far  as 
the  region  of  the  deltoid  and  acromion  is  concerned ;  but  the  deformity 
of  the  arm  is  that  of  fracture,  crepitus  is  markedly  present,  and  the  dis- 
placed head  of  the  bone  is  readily  recognised. 

Fracture  of  the  shaft  complicating  dislocation  may,  except  in  so  fer 
as  treatment  is  concerned,  be  regarded  as  an  independent  injury. 

Treatment. — The  great  indication  in  these  cases  is  to  effect  immediate 
reduction.  In  the  last  case  (fracture  of  the  shaft),  by  the  firm  appHca- 
tion  of  splints  to  support  the  broken  bono  and  restore  its  continuity — the 
patient  having  been  put  deeply  under  the  influence  of  chlorofonn— -this 
will  be  found  easy  of  accomplishment,  coaptative  eflbrt  being  combined* 
with  the  usual  extension  and  counter-extension.  In  the  two  former 
cases,  when  the  line  of  fracture  passes  through  the  neck  of  the  hone, 
splints  are  of  no  service,  and  extension  and  counter-extension  of  no  avail ; 
all  must  depend  upon  the  employment  of  coaptative  oflbrts  when  the 
muscular  system  has  been  fully  relaxed  by  the  administration  of  chloro- 
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brm.  The  ohlor  surgeons  recommended  delay,  until  the  union  of  the 
racture  had  become  complete  ;  but  if  such  delay  be  allowed,  for  even  a 
much  briefer  period,  our  chance  of  effecting  reduction  of  the  displaced 
lead  of  the  bone  is  lost.  In  cases  of  fracture  through  the  anatomical 
neck,  the  separated  and  displaced  head  of  the  bone  communicates  a  very 
illusory  sensation  to  the  surgeon,  who  at  first,  until  he  attempts  to  seize 
it,  might  imagine  that  its  replacement  would  be  easily  effected.  It  glides 
about,  however,  eluding  his  jDressure,  so  that  it  will  be  found  rarely, 
hough  certainly  occasionally,  amenable  to  reduction.  In  fracture  through 
he  surgical  neck  the  efforts  at  reduction  are  more  likely  to  be  crowned 
with  success,  as  the  head  of  the  bone  can  be  more  firmly  held,  and  admits 
of  greater  purchase  being  obtained  upon  it.  When,  with  a  view  to 
coaptation,  reduction  has  not  been  effected  in  the  first  instance,  experience 
caches  us,  after  the  fracture  has  united,  to  make  no  efforts  at  remedying 
;he  dislocation  ;  as  in  one  such  instance,  where  no  history  of  the  case 
afforded  a  clue  to  the  originally  complicated  nature  of  the  injury,  the 
reductive  attemjDt  made  with  the  heel  in  the  axilla  refractured  the  bone 
without  influencing  the  dislocation.  It  has  been  advised  in  obstinate 
Dut  recent  cases,  where  sufficient  purchase  is  not  obtained  through  the 
skin,  to  introduce  a  tooth-punch  through  a  puncture  made  with  a  teno- 
»my  Imife  in  a  safe  and  convenient  situation,  and  by  lodging  its  point 
in  the  cancellated  texture  of  the  bone,  thus  to  effect  replacement  of  the 
displaced  head  by  direct  leverage.  This  is  obviously  attended  with 
considerable  risk.  In  all  cases,  whether  the  dislocation  is  reduced  or 
Qot,  the  fracture  should  be  carefully  treated  by  appropriate  apparatus, 
rhe  risk  of  necrosis  is  not  great. 

Dislocation  of  the  Radius  and  Ulna  at  the  Elbow. 

1.  BacJcwards. — Both  bones  of  the  forearm  may  be  displaced  back- ' 
(rards,  without  fracture  of  any  part,  by  falls  on  the  hand,  with  the  elbow 
H  a  state  of  semiflexion,  or  by  violence  applied  to  the  lower  part  of  the 
mn,  above  the  elbow,  when  the 
)one  is  fixed.    The  joint  is  much 
eformed,   and   has  its  motion 
greatly  abridged.    The  hand  and 
'orearm  are  midway  between  pro- 
lafcion  and  supuiation,  the  joint  is 
isually  bent  at  an  angle  of  120°, 
md  can  be  neither  flexed  nor 

sxtended  completely  ;  sometimes,  but  less  frequently,  the  arm  is  straight. 
Che  olecranon  forms  a  very  marked  projection  posteriorly,  which  is  sen- 
sibly increased  if  the  arm  is  flexed  ;  and,  on  careful  examination,  the 
ilecranon  is  found  on  a  considerably  higher  level  than  the  external  'con- 
lyle  of  the  humerus,  below  which  it  should  be  in  the  natural  state  of  parts 
vhen  the  arm  is  slightly  flexed.  The  coronoid  process  of  the  uLia  rests  in 
■he  cavity  which  ought  to  receive  the  olecranon  ;  and  on  each  side  of  the 
atter  process  a  hollow  is  caused,  by  the  displacement  backwards  of  the 
■nceps.  To  distinguish  this  injury  from  fracture  through  the  condyles, 
Fig.  307.  Dislocation  of  both  bones  backwards. 
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measurement  of  the  forearm,  from  the  external  or  internal  condyle  of  the 
humerus  to  the  styloid  process  of  the  radius  or  ulna,  shews  a  sensible 
shortonins  of  the  forearm,  Avhile  the  distance  between  the  acromion  and 
external  condyle  remains  unaltered.  The  transverse  fold  in  the  skm  in 
front  of  the  elboAv-joint  fui-ther  corresponds  to  a  point  above  the  pro- 
jection of  the  trochlea  of  the  humerus,  which,  projecting  forwards 
forms  a  hard  swelling  behind  the  tendon  of  the  biceps  and  the  brachi- 
alis  anticus.  The  last-named  muscle  is  usually  only  stretched  over 
the  end  of  the  humerus ;  sometimes,  however,  it  is  torn ;  and  the 
median  nerve  may  also  be  extended  over  the  projecting  trochlea.  Some 
writers  speak  of  fracture  of  the  coronoid  process  as  a  common  accom- 
paniment. 

Reduction  may  be  effected  in  two  ways.   a.  By  extemion  from  behind. 
— This  is  by  some  considered  the  preferable  mode.    The  patient  is  placed 
with  his  back  to  the  surgeon ;  and  the  shoulder  having  been  fixed,  ex- 
tension is  made  from  the  wrist,  with  the  arm  directed  backwards  at  right 
angles  to  the  trunk,  so  as  to  relax  the  triceps  muscle.    Very  frequently, 
in  recent  cases,  the  operator  thus  succeeds,  single-handed,  with  the  left 
hand  making  counter- extension  on  the  scapula.    In  difficult  cases,  ex- 
tension is  intrusted  to  assistants,  with  or  without  pulleys,  the  patient 
being  under  chloroform,    h.  By  forcibly  bending  the  joint  over  the  knee. 
— The  patient  having  been  seated  on  a  chair,  the  surgeon  places  his 
knee  in  front  of  the  elbow.    Pressing  the  knee  doAvn  upon  the  upper 
part  of  the  forearm,  the  coronoid  process  is  separated  from  the  humerus ; 
and  then,  by  forcible  but  gradual  flexion,  reduction  is  effected,    c.  By 
coaptation,  either  singly  or  in  combination  with  extension.  —  This  is 
effected  by  the  surgeon  holding  the  elbow  embraced  between  his  hands, 
the  thumbs  pressing  back  the  end  of  the  humerus,  while  with  his  fingers 
he  urges  the  olecranon  forwards  ;  an  assistant  may  extend  and  then 
gradually  flex  the  forearm,  while  the  surgeon  is  occupied  with  the  direct 
manipulation  of  the  joint. 

2.  Laterally. — Both  bones  may  be  displaced  laterally,  as  weU  as 
backwards,  in  two  ways ;  to  the  inside  or  to  the  outside.    These  in- 
juries are  usually  produced  by  falls  upon  the  inner  or  outer  side  of 
the  uj)per  part  of  the  forearm,  and  are  occasioned  partly  by  the  direct 
force  of  the  injury,  partly  by  the  twisting  of  the  forearm.    In  neither  of 
these  displacements,  when  simple,  do  the  articulating  surfaces  pass  com- 
pletely clear  of  each  other.    In  each,  the  extraordinary  zig-zag  line  of  the 
arm  and  forearm,  with  more  or  less  twisting  of  the  forearm  inwards 
outwards,  usually  sufl&ces  to  indicate  the  nature  of  the  accident,    a.  0 
wards,  and  outwards  and  backwards. — The  olecranon  process  rests  on  lie 
back  part  of  the  external  condyle  ;  and,  when  the  dislocation  is  backwards 
and  outwards,  projects  more  posteriorly  than  in  the  simple  lateral  dislo- 
cation.   The  radius  forms  a  protuberance  on  the  outer  side  of  the  elbow, 
where  its  head  may  be  felt  plainly  rotating.    Tlie  inner  condyle  projects 
very  palpably,    b.  Inwards,  and  backwards  and  imcards. — The  external 
condyle  projects.  The  ulna  is  prominent  internally  and  posteriorly ;  the  ole- 
cranon resting  on  the  inner  side  of  the  internal  condyle,  M'lule  the  head 
of  the  radius  is  placed  either  upon  the  trochlea  or  in  the  posterior  fossa 
of  the  humerus.    Reduction,  in  either  case,  is  to  be  effected  as  in  the 
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Lore  ordinary  dislocation  of  both  bones  backwards,  coaptation  being 
iisually  foimd  more  serviceable  than  any  great  or  forcible  efforts  at 
extension. 

3.  Fanoards. — Some  writers  speak  of  dislocation  of  both  bones  for- 
wartls  without  the  occurrence  of  any  fracture.  But  it  is  difficult  to 
conceive  how  such  an  accident  could  possibly  occur  without  fracture  of 
the  olecranon,  and  great  injury  to  the  soft  parts  co-existing. 

Dislocation  of  the  Ulna  at  the  Elbow. 

Dislocation  of  the  ulna  bacJcioards,  and  lacJcivards  and  inwards,  has 
I  been  described  by  different  authors.  The  former,  or  a  dislocation  back- 
hoards  and  outwards  by  rotation  of  the  forearm  inwards,  when  flexed 
lat  right  angles  upon  the  arm,  is  a  conceivable  accident,  the  external 
{lateral  and  annular  ligaments  remaining  entire ;  but  a  dislocation  back- 
Iwards  and  inwards,  without  any  commensurate  displacement  or  fracture 
lof  the  radius,  is  a  thing  impossible.  We  have  never  seen  a  dislocation  of 
Ithe  ulna  backwards  where  there  was  not  a  fracture  through  the  inner 
Icondyle  of  the  humerus,  and  are  inclined  to  doubt  the  existence  of  simple 
Idislocations  of  the  ulna  altogether. 


Dislocation  of  the  Radiics  at  the  Elboio. 

The  radius  may  be  displaced,  singly,  in  two  directions  —  fon^'ards 
lor  backwards.    The  former  accident  occurs  more  frequently  than  the 
latter.    There  seems  good  reason  to  doubt,  however,  if  these  dislocations 
|ate  ever  uncomplicated ;  fracture  of  the  upper  part  of  the  shaft  of  the  ulna 
the  one  case,  and  fracture  of  the  inner  condyle  of  the  humerus  in 
the  other,  being  the  usual  complication.     They  are  always  the  result 
|of  direct  violence  sustained  on  the  elbow,  or  of  falls  on  the  hand,  or 
af  twisting  of  the  forearm.    1.  Forwards. — The  head  of  the  bone  rests 
the  hollow  above  the  external  condyle,  and  may  be  felt  there.  The 
forearm  is  slightly  bent,  and  usually  can  be  neither  flexed  nor  extended 
|completely.    On  attempting  flexion,  the  head  of  the  radius,  which  lies 
9ver  the  coronoid  process,  is  felt  to  strike  against  the  humerus,  abruptly 
arresting  the  movement.    When  flexion  .(j 
jontinues  free,  the  head  of  the  radius  will 
|be  found  to  glide  outwards  and  upwards 
rer  the  outer  condyle.    The  hand  is  com- 
pletely pronated,  and  the  upper  part  of 
|bhe  forearm,  instead  of  being  flattened  from 
ide  to  side,  is  rounded.    Reduction  is 
affected  by  making  direct  pressure  over 
(the  head  of  the  bone,  extending  at  the 
same  time  from  the  hand  so  as  to  act  on 
|fche  radius  alone,  and  then  flexing  the  ^'ig-  308. 

forearm  upon  the  arm  in  a  direction  as  far  outwards  as  possible. 

2.  Backwards. — The  head  of  the  radius  is  displaced  either  behind 
the  external  condyle,  or,  at  the  same  time,  to  its  outer  side  ;  and  in  this 
Fig.  808.  Di.slocation  of  the  radius  forwards. 
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locality  it  can  he.  both  seen  and  felt  very  plainly,  especially  on  extending 
the  limb,  wLilo  a  depression  exists  corresponding  to  its  original  and 
normal  position,  Eeduclion  is  managed  as  in  the  preceding  accident  • 
with  the  hand  either  pronated  or  supinated,  as  may  seem  best. 

Dislocaiion  of  the  Wrist. 

1.  Dislocation  of  the  Carpus  upon  the  Forearm. — These  bones  may 
possibly  be  displaced  either  on  the  dorsal  or  on  the  palmar  aspect  of  the 
forearm.  The  accident  must,  however,  be  a  very  rare  one  indeed  ;  and 
when  it  does  occur,  will  in  all  probability  be  compUcated  with  a  fracture 
of  the  styloid  process  of  the  radius.  In  most  instances,  where  it  has  been 
supposed  to  exist,  the  injury  has  really  been  a  fracture  of  the  radius  in 
its  lower  third,  or  of  the  radius  and  ulna  close  above  the  wrist-joint 
Falling  on  the  palm  can  alone  produce  displacement  of  the  bones  back- 
wards, while  a  fall  on  the  back  of  the  hand  can  alone  cause  the  oppo- 
site change.  In  either  case,  the  signs  would  be  plain ;  a  dorsal  and  a 
palmar  swelling  existing,  composed  either  of  the  carpal  bones  or  of  the 
ends  of  the  radius  and  uLna,  as  the  case  might  be  ;  and,  by  caref  idly  recog- 
nising the  situation  of  the  styloid  processes  with  reference  to  the  defor- 
mity, the  nature  of  the  displacement  would  be  recognized,  while,  by  farther 
manipulation,  it  would  be  ascertained  that  neither  the  radius  nor  ulna  were 
broken.  Reduction  wordd  be  readily  effected,  by  extension,  and  coaptation 
by  pressure  on  the  dislocated  bones.  And  it  would  be  well  also  to 
maintain  retention  for  some  time,  by  spHnts,  as  for  fracture  of  the  lower 
third  of  the  radius  and  ulna. 

2.  Dislocation  of  the  Ulna. — Dislocation  of  the  ulna  backwards  or 
forwards,  the  end  of  the  bone  projecting  plainly,  with  twisting  of  the 
hand,  and  the  line  of  the  styloid  process  shewing  obvious  alteration,  may 
undoubtedly  occur  as  a  symptom  of  fracture  of  the  lower  third  of  the 
radius,  but  has  been  spoken  of  as  a  separate  phenomenon  observed  by 
one  or  two  individuals.  Where  no  fracture  existed,  I  should  much 
doubt  the  accuracy  of  any  such  observations  ;  and,  in  the  circumstances, 
would  recommend  the  treatment  for  fracture  of  the  radius  in  its  lower 
third  to  be  rigidly  adhered  to ;  reduction  and  retention  being  managed 
as  in  the  preceding  accident. 

3.  Dislocation  of  the  Carpal  Bones. — Complete  luxation  of  any  of  the 
carpal  bones,  separately,  must  be  a  very  rare  accident,  if  indeed  it  ever 
occurs  without  fracture  or  laceration  of  the  soft  parts.  But  subluxation 
of  the  OS  magnum,  of  the  cuneiform,  pisiform,  and  semilunar  bones,  is 
spoken  of  by  writers  on  surgery.  Were  such  displacement  to  occur,  it 
must  weaken  the  carpal  joints,  and  in  the  case  of  the  os  magnum  and 
cuneiform  cause  projection  on  the  back  of  the  wrist,  during  flexion 
The  treatment  of  such  cases  should  consist .  in  continued  pressure  and 
support  by  a  bandage,  with  disuse  of  the  hand  and  mist  for  some  con- 
siderable time,  till  the  parts  have  consolidated. 

4.  Dislocation  of  the  Metacarpal  Bones  from  their  Carpal  Art icidafim 
has  never  occurred  in  our  exijerience  without  fracture ;  which  may,  ho\f- 
ever,  be  so'  oblique,  with  the  crepitus  so  obscure,  as  to  bo  overlooked 
unless  attentively  sought  for. 
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Dislocation  of  the  Fingers. 

Ey  falls  sustained  on  the  tips  of  the  fingers,  dislocation  of  the  phal- 
anges is  sometimes  produced ;  and  the  displacement  is  usually  on  the 
orsal  aspect.  It  is  more  common  hetween  the  metacarpal  hone  and  first 
ihalanx,  and  hetween  the  first  and  second  phalanges,  than  between  the 
;econd  and  third.  The  nature  of  the  injury  is  exceedingly  plain ;  and 
B^placement  is  effected  by  extension  and  coaptation.  To  render  extension 
fective,  it  may  be  necessary  to  affix  a  laque — a  piece  of  tape,  or  the  end 
!"  a  silk  handkercliief,  or  a  riband — to  the  distal  phalanx,  by  means  of  the 
ove-hitch ;  and  in  combination  with  such  extension  force,  pressure  upon 
le  projecting  extremity  of  the  displaced  phalanx,  so  as  to  urge  it  back 
to  its  normal  position,  will  always  be  found  essential ;  indeed,  in  many 
nstances  it  will  be  found  of  itseK  sufficient.  Sometimes  the  handle  of  a 
:ey  may  be  used  advantageously  as  an  instrument  of  reduction.  Lewis' 
coped  splint,  Charriere's  digit-forceps,  or  the  Indian  "  puzzle,"  are  well 
idapted  to  afford  still  more  efficient  purchase  and  extension  power  upon 
18  end  of  the  finger,  should  this  be  desired.  The  Indian  puzzle  consists 
■  an  elongated  hollow  cone,  of  about  16  or  18  inches  in  length,  made  of 
laited  ash-splittings,  each  continuous  from  end  to  end.  The  open  ex- 
lemity  is  about  3-4ths  of  an  inch  in  diameter,  and  may  easily  be  drawn 
iver  the  part  like  the  finger  of  a  glove,  by  two  ears  in  which  its  mouth 
erminates.  When  applied,  and  traction  made  from  the  braided  cord  at 
18  opposite  end,  it  takes  so  firm  a  grasp  of  the  whole  surface,  that  the 
inger  could  more  easily  be  torn  off  than  it  would  sKp  its  hold.  "WTien 
TO  wish  to  remove  it,  we  abandon  traction  from  the  end,  and  the  two 
ars  have  only  to  be  retracted,  when  it  comes  off  as  easily  as  it  slipped 
n.  The  use  of  splints,  for  some  days,  is  expedient  in  the  after-treat- 
aent  of  these  dislocations. 

Compound  dislocations  of  the  phalanges  do  not  in  themselves  require 
putation.    When,  however,  the  soft  parts  are  at  the  same  time  much 
acerated,  and  the  tendinous  textures  exposed — still  more,  if  torn — the 
nger  which  could  be  retained  by  attempts  to  save,  would  be  incon- 
eniently  in  the  way  rather  than  of  any  service  to  the  patient. 

Dislocation  of  the  Tliumh. 

The  first  phalanx  is  not  unfrequently  dislocated  backwards  on  the 
orsum  of  the  metacarpal  bone,  and  is  reduced  in  general  with  difficulty, 
n  account  of  the  lateral  ligaments,  and  heads  of  insertion  of  the  short 
.exor  with  the  sesamoid  bones,  which,  embracing  the  neck  of  the  meta- 
aipal  bone,  "  like  a  button  in  its  button  hole,"  oppose  its  retrograde 
Wemcnt.    Extension  having  been  steadily  maintained  for  some  time, 
y  any  of  the  means  already  described  for  reducing  dislocation  of  the 
'nger-g,  flexion  is  made  towards  the  palm;  and  during  this  forced 
lovement,  slowly  yet  determinedly  performed,  with  pressure  upon  the 
isplaced  phalanx  from  behind,  reduction  is  usually  accomplished. 
hoTild  this  not  succeed,  the  thumb  should  be  bent  forcibly  backwards 
^ser),  so  as  to  tilt  its  articulating  surface  up  to  its  proper  level,  whore 
should  be  secured  by  pressure  with  the  finger  or  thumb  of  the  other 
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hand,  flexion  of  the  finger  towards  the  palm  being  then  made,  to  com- 
plete the  replacement.  It  may  be  necessary,  in  extreme  cases,  to  have 
recourse  to  subcutaneous  section  of  one  or  other  lateral  ligament,  or  of  one 
or  both  heads  of  the  flexor  muscles ;  and  simple  central  longitudinal 
division  of  the  fibrous  tissues,  which  bind  the  two  heads  and  the  sesamoid 
bones  together,  has  also  been  found  amply  sufficient  to  enable  reduction 
to  be  effected.  With  the  use  of  chloroform,  however,  the  necessity  of 
such  operative  interference  is  less  lilcely  to  be  required. 


CHAPTEE  LI. 


INJUEIES  AND  DISEASES  OF  THe"  SPINE. 

Concussion  of  the  Spinal  Cord. 

The  spinal  cord,  like  the  brain,  may  sustain  a  concussion  from  faUs  or 
blows  j  having  its  functions  arrested  or  disordered,  with  or  without  actual 
lesion  done  to  its  structure.  The  concussion  may  be  either  general  or 
partial.  In  the  latter  case,  it  is  probable  that  the  whole  cord  suffers, 
though  unequally ;  the  major  effect  beiug  at  and  beneath  the  part  struck 
— as  denoted  by  paralysis,  more  or  less  complete,  of  motion  and  sensi- 
bihty  in  the  part  supplied  by  nerves  which  take  origin  below  the  seat  of 
injury.  This  pai'alysis  is  transient,  but  recovery  is  not  so  rapid  as  in  the 
case  of  the  brain ;  the  state  of  inaction  usually,  however,  passing  off  in 
the  course  of  hours,  or,  more  commonly,  in  the  coui-se  of  a  day  or  two ; 
not  of  longer  duration  when  simple — that  is,  when  not  occasioned  by 
laceration  of  the  cord,  or  accompanied  or  followed  by  extravasation  or 
effusion.  As  in  the  case  of  the  brain,  reaction  may  prove  excessive,  and 
inflammatory  mischief  may  speedily  supervene ;  attacking  the  cord,  its 
membranes,  or  both,  and  ushering  in  a  completely  new  train  of  symp- 
toms. Or — also  as  in  the  case  of  the  brain — the  immediate  results  of 
the  injury  may  all  seem  happHy  to  pass  away ;  and,  at  a  remote  period, 
an  insidious  chronic  inflammatory  process  may  occur,  in  the  cord  or  in 
its  membranes ;  causing,  in  the  one  case,  softeniug  of  slow  progress,  in 
the  other  thickeniug  with  effusion. 

Treatment  is  guided  by  the  same  principles  as  in  concussion  of  the 
brain.  Absolute  quietude  is  maiatained ;  and  the  catheter  is  introduced 
from  time  to  time,  should  retention  or  dribbling  be  present.  The  jperiod 
of  reaction  is  carefully  watched.  If  it  threaten  to  prove  excessive,  as  indi- 
cated by  the  state  of  the  pulse,  flushing  of  the  face,  and  uneasy  sensations 
in  the  injured  part  shooting  downwards  through  the  paralyzed  limbs,  anti- 
phlogistic measures  are  adopted,  such  as  bleeding,  leeching,  pm'gation  by 
medicine  given  by  the  mouth,  and  the  use  of  purgative  enemata,  accord- 
ing as  circumstances  may  seem  to  demand,  while  warm  fomentation  wiU 
usually  afford  more  relief  to  local  pain  than  any  other  application.  For 
a  long  period  after  the  receipt  of  injury,  whether  followed  or  not  by 
acute  symptoms,  recovery  is  usually  very  slow,  and  may  be  imperfect. 
Tlie  patient  must  therefore  be  content,  in  every  case,  to  use  all  the  pre- 
cautions of  a  prudent  invahd,  so  as  to  avert  if  possible  the  insidious  and 
formidable  remote  results.  These,  having  threatened,  are  best  met  by 
rest,  and  counter-irritation  by  blistering,  or  the  use  of  stimulating  Hni- 
ments,  while  appropriate  constitutional  treatment,  consisting  in  the 
admmistration  of  mercurials  and  iodide  of  potassium,  will  frequently 
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in-ove  of  great  service.  At  a  later  period,  when  the  restoration  of  func- 
tion has  advanced  partially,  and  then  become  arrested,  Corrigan's  cautery, 
warm-hathing,  friction  of  the  limbs,  exercise  of  the  muscles,  encouraged 
by  exercise  and  perhaps  by  galvanism  or  electricity,  peripheral  stimu- 
lation of  the  sensory  nerves  by  painting  the  limbs  from  time  to  time 
in  stripes  with  a  strong  solution  of  iodine  or  of  nitrate  of  silver — and 
the  use  of  strycbnine,  phosphoric  acid,  or  ergot  of  rye,  internally — 
will  be  found  useful  in  the  atonic  state  of  the  parts  affected ;  while  the 
actual  cautery  and  atropine  will  be  found  of  more  service,  where  painful 
sensations  exist  in  the  injured  part  and  in  the  extremities. 

Compression  of  the  Spinal  Cord. — This  may  be  caused  by  extravasa- 
tion of  blood  within  the  spinal  canal,  on  the  surface  or  in  the  substance 
of  the  cord ;  by  fracture  and  displacement  of  the  vertebrae,  producing 
direct  pressure  on  the  cord,  with  or  without  laceration  of  its  substance ; 
by  inflammatory  results  formed  exterior  to  the  cord  ;  or  by  inflammatory 
disorganization  of  the  cord  itself.  Very  obviously,  any  operative  inter- 
ference with  the  spinal  canal  by  means  of  the  trephine  or  otherwise,  is 
out  of  the  question.  The  progress  of  the  symptoms,  and  treatment  of 
this  condition,  are  as  already  described.  The  circumstances  in  which 
the  symptoms  occur,  their  severity,  persistence,  and  termination — or  in 
the  case  of  copious  extravasation,  their  gradual  extension  and  ascending 
involvement  of  the  functions  of  those  parts  connected  with  the  upper 
part  of  the  spinal  cord — can  alone  enable  us,  in  the  hving  patient,  to  dis- 
tinguish between  concussion  and  compression  of  the  cord.  In  the  case 
of  extravasated  blood,  if  the  immediate  risk  be  overpassed,  we  may 
reasonably  entertain  expectation  of  a  fortunate  result.  On  the  other 
hand,  few  cases  of  displaced  fracture  are  wholly  recovered  from.  And 
the  end  of  inflammatory  disorganization,  whether  chronic  or  acute,  is 
almost  invariably  disastrous. 

Softening  of  the  spinal  cord,  chronic,  insidious,  and  intractable,  is  no 
unfrequent  consequence  of  severe  falls,  or  blows,  upon  the  spine ;  but 
may  occur  independently  of  injury  in  those  of  the  upper  ranks  of  life, 
who  have  lived  hard  and  indulged  much  in  venereal  excesses.  The 
lower  limbs  first  begin  to  fail,  the  extensor  muscles  proving  unequal  to 
maintain  the  erect  posture,  and  the  knees  consequently  ever  and  anon 
tlu'eatening  to  give  way.    The  feet  are  moved  oddly,  and  are  not  planted 
on  the  ground  firmly,  or  with  certainty  on  the  spot  intended ;  the  legs 
are  thrown  outwards  in  stepping,  and  bring  down  the  extended  feet  with 
a  slap.    The  body  is  stooped  in  walldng ;  and  the  line  of  progress  is 
seldom  a  straight  one.   The  bowels  get  sluggish,  and  the  abdomen  tumid 
from  distension  of  the  intestines  with  wind.    The  urine  is  voided  with 
difficulty.    The  arms  are  found  to  be  weak ;  and  the  fingers  seem  to  be 
gradually  freeing  themselves  from  control  of  the  will ;  there  being  the 
same  uncertainty  and  inefficiency  in  doing  anything  with  the  hands  and 
fingers,  as  was  first  observed  in  the  lower  extremities.   'Not  unfrequently 
the  patient  is  much  harassed  by  neuralgic  pains  of  a  darting  or  plunging 
character,  shooting  dovm  the  back  and  limbs,  and  sometimes  affecting  the 
head  also.    Gradually  such  symptoms  increase  ;  mine  and  fgeces  come  to 
be  passed  involuntarily,  or  almost  so  ;  the  use  of  the  limbs  becomes  more 
and  more  feeble  and  uncertain  ;  the  brain  at  last  is  involved ;  the  mind 
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trrows  imbecile,  as  well  as  the  body ;  and  the  patient  dies,  often  with 
symptoms  of  slow  compression.  The  sjjinal  cord,  in  such  circumstances, 
may  be  found  more  or  less  atfected  with  ramolUssement ;  sometimes,  how- 
ever, it  presents  no  organic  lesion.  Eut  little  benefit  can  be  expected 
from  treatment.  Of  heroic  remedies  there  is  no  tolerance.  Indeed,  the 
prudent  practitioner  contents  himself  with  enjoining  gi'eat  temperance  in 
all  things  ;  wliile  by  the  employment  of  ordinary  and  simple  means  he 
seeks  to  palliate  symptoms,  and  delay  the  fatal  issue.  In  some  cases  the 
progress  of  the  disease  undergoes  a  temporary,  in  others  and  more  rarely, 
a  permanent  arrest. 

Fracture  of  the  Spine. 

Severe  and  direct  violence  is  more  likely  to  cause  fracture  than  dislo- 
cation of  the  vertebrje  ;  these  bones  being  so  intimately  connected  to 
each  other  by  their  bodies  and  articulating  processes.    The  sxnnous  pro- 
cesses alone  may  be  broken.    There  is  then  little,  or  more  commonly  no, 
displacement ;  the  fracture  is  recognised  by  the  mobility  of  the  broken 
process ;  and  the  consequences  of  the  injury,  so  far  as  the  fracture  is 
concerned,  are  unimportant.    The  occurrence  of  slight  displacement  in 
those  cases,  with  the  presence  of  symptoms  of  either  concussion  or  com- 
pression of  the  cord,  may  excite  some  anxiety  on  the  part  of  the  surgeon 
as  to  whether  more  serious  fracture  of  the  vertebrae  with  displacement 
has  not  taken  place ;  and  there  is  no  way  by  which  this  can  positively 
be  determined,  till  time  be  aiforded  for  the  spontaneous  disappearance 
of  the  paralysis,  which  will  happen  if  due  merely  to  concussion,  or 
extravasation  of  blood  external  to  the  membranes.    But  fracture  travers- 
ing the  posterior  arch  of  the  bone,  effecting  a  complete  solution  of  con- 
tinuity in  both  posterior  laminae,  is  liable  to  be  attended  by  displacement 
forwards  of  the  separated  fragments  upon  the  cord,  and  may  give  rise 
to  more  or  less  serious  and  persistent  symptoms  of  compression  or 
concussion.     This  accident  is  liable  to  be  mistaken  for  the  less  for- 
midable one  of  fracture  of  the  spinous  process,  as  well  as  for  the  more 
serious  one  of  fracture  of  the  body  of  the  vertebrse.    The  mode  in  which 
the  accident  has  occurred — fracture  of  the  posterior  arch  being  most 
likely  to  be  occasioned  by  blows  iipon  the  corresponding  spinous  process — 
will  serve  to  assist  us  in  arriving  at  a  conclusion  in  such  cases  of  difficulty. 
If  there  is  no  displacement,  the  treatment  consists  merely  of  repose,  with 
the  employment  of  those  measures  already  mentioned  for  the  condition 
of  concussion  or  compression  of  the  cord,  should  such  symptoms  be 
present.     If  symptoms  of  compression  exist,  and  are  persistent,  and 
apparently  occasioned  by  displacement  of  the  fractured  bone,  it  has  been 
suggested  that  operative  interference  should  be  resorted  to,  in  order  to 
elevate  the  depressed  portion.    This  suggestion,  apparently  originating 
■with  Paulus  ^gineta,  was  very  reasonably  and  successfully  adopted  in 
1762  by  Louis,  in  a  case  of  gunshot  wound  implicating  the  arch  of  ono  of 
the  vertebra},  the  patient  surviving,  with  partial  paralysis.    The  younger 
Cline  (1814),  Tyrrell,  and  others  have  resorted  to  this  procedure,  cutting 
down  upon  the  arch  of  the  vertebra,  sawing  it  through  on  each  side,  and 
removing  it  along  with  the  spinous  process.    In  the  case  of  fracture  of 
the  bodies  of  the  vertebraj — as  when  Cline  operated — the  proceeding 
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seems  absurd  and  iinatteuded  with  any  advantage ;  but  it  has  been  sug- 
gested that  althouj^^h  useless  when  the  bodies  ave  displaced,  this  operation 
might  reasonably  be  adopted  when  the  arch  only  is  depressed  and  com- 
presses the  cord.  Experience  has  shewn,  however,  that  it  is  not  attended 
by  success ;  and  we  are  led  to  the  conclusion  that  for  the  future  it  is 
unjustifiable  oven  on  the  ground  of  affording  a  possible  chance  of  recovery. 
The  injury  to  the  cord  is  really  beyond  remedy ;  and  laying  open  the 
spinal  canal  is  only  likely  to  set  up  further  inflammatory  mischief  in  the 
membranes.  • 

Fracture  of  the  transverse  2^1'ocesses  has  only  occun-ed  in  cases  of 
gunshot  injury ;  in  itself  it  is  unimportant,  except  that  it  impHes  in  all 
probability  serious  or  fatal  injury  inflicted  on  other  parts.  In  the  neck, 
lesion  of  the  vertebral  artery  in  its  canal  is  a  likely  and  probably  fatal 
complication. 

Fracture  of  the  Bodies  of  the  Vertebrce  generally  results  from  forced 
flexion  of  the  vertebral  column  ;  when  occasioned  by  direct  violence,  it  is 
usually  complicated  with  a  fracture  of  the  arches  of  the  affected  bone, 
otherwise  the  articulating  processes  either  give  way  or  become  displaced. 
Such  a  complete  solution  of  continuity  in  the  spinal  column  at  the 
injured  part  is  always  fraught  with  the  utmost  danger,  not  only  to  the 
function  of  the  parts  beyond  but  also  to  life  ;  for  although  Sir  A.  Cooper's 
statement  that  this  injury,  when  attended  with  displacement,  is  always 
fatal  sooner  or  later,  is  rather  too  absolute,  the  instances  where  recovery 
has  taken  place  are  certainly  the  exception.  In  all  those  cases  where 
the  solution  of  continuity  in  the  spinal  column  is  complete,  structural 
injury,  amounting  to  division  of  the  cord  within  its  membranes,  has 
probably  been  inflicted  at  the  same  time  ;  extravasation  of  blood,  too, 
has  taken  place  in  quantity  into  the  canal ;  and  probably  there  is  dis- 
placement of  the  fragments — thus  adding  permanent  pressure  by  the 
bone  to  the  injury  originally  inflicted  on  the  soft  parts  -within.  Ordi- 
narily, therefore,  the  most  prominent  sign  of  spinal  fracture — besides 
pain,  swelling,  ecchymosis,  and  symptoms  of  well  marked  concussion  or 
compression  of  those  parts  beyond  the  seat  of  injury — consists  in  angidar 
distortion  of  the  spine,  or  an  irregularity  in  the  line  of  the  spinous 
processes.  Sometimes  mobility  and  crepitus  are  also  recognisable  to  a 
very  painful  degree  ;  but  all  examination  likely  to  eHcit  such  sjTnptoms 
should  be  carefully  avoided. 

According  to  the  seat  of  injury  the  extent  of  the  body  paralysed  will 
vary,  and  hence  the  nature  of  the  case,  so  far  as  symptoms  and  prognosis 
are  concerned,  is  materially  different.  When  the  fracture  exists  below  the 
second  lumbar  vertebrae,  the  more  prominent  symptoms  are — more  or  less 
complete  paralysis  of  the  lower  limbs,  usually  with  loss  of  sensation ; 
involuntary  discharge  of  fEEces  ;  retention  of  urine  ;  and,  when  the  upper 
lumbar  or  lower  dorsal  vertebras  are  affected,  priapism  is  usually  present 
When  the  injury  has  occurred  in  the  zipper  dorsal,  or  lo'wer  cerdcal 
region.,  in  addition  to  these  symptoms  there  are — paralysis  of  one  or  both 
arms,  difliculty  of  breathing  and  inability  to  cough  or  expectorate,  from 
paralysis  of  the  thoracic  parietes,  sluggishness  of  the  bowels,  with 
tympanitic  distension  of  the  abdomen.  This  tympanitic  distension, 
although  unimportant  in  itself^  becomes  a  great  source  of  aggravation  in 
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these  cases,  as  it  interferes  with  the  descent  of  the  diapln-ngm  by  which 
alone  the  patient  breathes,  and  tlius  impedes  still  further,  and  sometimes 
fatally^  his  respiratory  efforts.  If,  again,  the  fracture  be  ahove  the  origin 
of  fho  phrenic  nerve — and  compression  there  prove  great — respiration 
will  at  once  cease,  causing  deatli.  There  are  tln-ee  principal  sites  in 
which  fracture  of  tlie  spine  most  commonly  occurs,  from  forces  producing 
great  bending  forwards  of  the  spine.  In  the  neck  between  the  third  and 
seventh  vertebrse,  in  the  back  generally  low  down  between  the  eleventh 
dorsal  and  second  lumbar,  in  the  loins  between  the  fourth  lumbar  and 
the  sacrum  (Malgaigne).  Fractiu-e  may,  however,  occur  anywhere  from 
direct  violence. 

An  almost  invariable  result  of  spinal  fractm'e,  wherever  situated,  is  a 
deteriorated  condition  of  the  urinary  secretion,  in  consequence  of  which 
the  lining  membrane  of  the  bladder,  becoming  the  seat  of  chronic  irri- 
tation, secretes  an  altered  and  increased  mucus ;  copious,  foetid,  turbid, 
ammoniacal  urine  passes  away,  with  sad  aggravation  of  the  general  dis- 
order of  system.  The  bowels,  too,  are  not  merely  distended  and  sluggisli, 
but  become  depraved  in  the  function  of  their  mucous  membrane  ;  the 
dejections  evincing  a  very  vitiated  character.  Bed-sores  are  apt  to 
form. 

The  symptoms,  continuing  and  gravescent,  frequently  terminate  in 
death;  or,  gradually  mitigating,  recovery  more  or  less  complete  ensues. 
Obviously,  the  dangers  to  life  are  both  many  and  formidable ;  inflammatory 
disease  in  the  cord  or  membranes — attended  with  sero-fibrinous  or  puru- 
lent product,  producing  disorganization  ;  secondary  affections  of  the  respi- 
ratory, digestive,  and  urinary  organs  ;  bed-sores,  and  general  exhaustion. 
It  need  not,  therefore,  excite  surprise  to  find  the  general  average  of  re- 
recoveries  from  fracture  of  the  spine  extremely  small.  When  we  consider 
these  injuries  as  occurring  in  the  three  regions — cervical,  dorsal,  and 
lumbar — we  may  say  that  recoveries  from  fractures  rarely  or  never  occur 
in  the  first,  only  occasionally  in  the  second,  while  in  the  third,  when  the 
first  few  weeks  are  overpast  without  the  development  of  serious  mischief, 
the  patient  may  live  for  years.  The  fatal  result  in  the  upper  part  of  the 
spine  is  usually  due  to  asphyxia,  rapidly  or  more  gradually  induced  ;  in 
the  lower,  from  inflammatory  implication  of  the  cord  and  its  membranes, 
secondary  visceral  disorder,  or  general  systemic  irritation. 

Spinal  fissure  may  occur,  without  displacement ;  and  yet  may  prove 
fatal,  from  another  cause  than  injury  to  the  cord.  Into  the  cleft,  a  por- 
tion of  the  membranes  may  be  received  and  retained ;  the  constriction 
acts  as  an  uninterrupted  exciting  cause  of  inflammatory  disease,  and  fatal 
inflammatory  product  or  structural  change  ensue.  The  case  is  obscure 
in  its  course  ;  and  is  likely  to  be  unfortunate  in  its  issue. 

Treatment  of  spinal  fracture  may  be  reduced  to  simple  indications  ; 
the  first  of  which  is,  very  careful  movement  of  the  patient,  and  adjust- 
ment on  a  hard  mattress,  lest  further  shifting  of  the  fragments  occur. 
Any  reduction  of  the  displacement  which  is  found  to  exist,  or  attempts  at 
retention  by  adaptation  of  splints,  is  perfectly  useless,  as  the  manipula- 
tions which  would  be  required  to  effect  their  fulfilment  are  more  than 
likely  to  inflict  a  fatal  injury  on  the  patient.  We  confine  ourselves 
to  enforcement  of  absolute  quietude,  antiphlogistic  regimen,  and  the  other 
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obvious  prophylactic  mcasuros ;  vvitli  moderate  antiplilogistics,  should 
inflammatory  symptoms  exhibit  themselves.  The  cougestiou  of  the  face, 
however,  which  exists  from  imperfect  respiratior^  in  the  case  of  fracture 
situated  in  the  cervical,  or  high  in  the  dorsal  region,  must  be  distin- 
guished fi'om  the  flushing  of  excessive  reaction,  eLse  blood-letting  may 
be  had  recourse  to  under  circumstances  when  the  patient  had  much 
better  be  left  alone.  Mitigation  of  the  unpleasant  results  occurring 
in  the  digestive  and  urinary  organs  must  be  carefully  attended  to  ; 
obtainmg  regular  and  better  movements  of  the  bowels  ;  relieving  the 
bladder  by  the  catheter,  at  stated  and  frequent  intervals  ;  and  rectifying 
the  state  of  the  urine,  by  mineral  acids  and  other  medicinal  means  in 
ordinary  use  for  that  purpose.  Ultimately — immediate  danger  having 
passed  by — attention  should  be  directed  to  amendment  of  circulation  in 
the  paralytic  parts  ;  thus  preventing  shrinking  by  atrophy,  and  perhaps 
assisting  in  the  recovery  of  function.  The  means  usually  employed  to 
fulfil  the  last  indication  are,  friction,  shampooing,  galvanism  and  electri- 
city, and  the  use  of  strychnia.  Galvanism  and  electricity  are  to  be  used 
with  caution,  however ;  it  being  sometimes  found  that,  although  by 
means  of  these  agents,  muscular  contractility  may  for  a  time  be  roused, 
yet  the  amendment  is  in  general  but  temporary,  and  the  parts  ultimately 
lapse  into  even  a  worse  degree  of  impotency.  Counter-irritation  is  some- 
times of  service. 

In  the  obviously  displaced  spinal  fracture,  with  symptoms  of  com- 
pression of  the  cord,  it  has  been  proposed  to  employ  the  trephine,  with 
the  view  of  relieving  the  injured  medullary  matter.  Reason  and  experi- 
ence, however,  as  abeady  indicated,  have  decided  against  the  procedure, 
even  in  the  more  hopeful  condition  of  fracture  through  the  laminae. 
It  must,  in  the  case  of  fracture  of  the  bodies  of  the  vertebras,  where  the 
compressing  agent  is  usually  the  posterior  part  of  the  body  of  the  bone — 
which,  of  course,  cannot  be  reached  and  dealt  with  from  behind — be  worse 
than  useless. 

Dislocation  oftlie  Spine. 

Dislocation  of  the  spine,  without  fracture  of  the  body  or  articulating 
processes,  is  a  rare  injury  ;  yet  occurs,  occasionally,  in  the  cervical  region  ; 
possibly  in  the  dorsal  ;*  certainly  never,  although  cases  have  been  sup- 
posed, in  the  lumbar  region.  It  has  happened  by  muscular  power  alone  ; 
a  maniac,  for  example,  having  so  caused  death  by,  as  it  were,  forcibly 
throwing  his  head  from  him,  during  restraint  in  a  paroxysm  of  excite- 
ment. More  frequently  it  is  the  residt  of  violence  applied  from  without ; 
as  by  falls  on  the  head  or  back  of  the  neck  when  the  head  is  bent  back- 
wards ;  sometimes,  but  rarely,  it  is  produced  by  direct  violence.  Sus- 
pension sometimes  causes  it,  but  much  more  seldom  than  has  been 
generally  supposed  ;  for  usually  there  is  no  displacement  of  the  vertebraj, 
even  in  criminal  cases — death  taking  place  from  other  causes. 

The  displacement  may  be  forwards  or  backwards.    That  forwards 
may  involve  one  or  both  of  the  articulating  processes.    "When  both  of 
these  are  displaced,  the  injury  is  said  to  be  bilateral ;  when  one  only, 
unilateral ;  and  of  these  the  bilateral  dislocation  forwards  is  most  common. 
*  MfilcliioVi,  Gaz.  Medica  Stati  Sardi,  18.50. 
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The  situation  of  tlie  dislocation  is  usually  between  the  fourth  and  fifth, 
or  fifth  and  sixth  vertebras ;  but  separation  may  take  place  between  any 
of  the  cervical  articulations. 

The  displacement  is  easily  recognisable  on  manipulation  of  the  lines  of 
the  spinous  processes  ;  and  in  the  upper  cervical  region  the  displacement 
of  the  ti-ausverse  processes  may  serve  to  assist  in  the  diagnosis ;  but  the 
comparatively  great  degree  of  immobility  in  dislocation,  and  the  existence 
of  cliaracteristic  crepitus  in  fracture,  though  spoken  of  by  some  writers, 
are  signs  not  to  be  sought  for.  The  usual  result  to  be  anticipated  in  cases 
where  the  injury  is  below  the  third  cervical  vertebra,  and  the  distortion 
well  marked,  is  death  of  the  patient  within  forty-eight  hours— usually 
from  interruption  of  the  respiration.  In  all  cases  the  concomitant  symp- 
toms of  compressed  or  torn  spinal  cord,  as  in.  fracture,  are  sufficiently 
explicit.  When  life,  or  the  hope  of  life  remains— replacement  by  careful 
extension  and  coaptation  has  been  resorted  to,  and  been  followed  by  most 
marvellous  results— if  at  least  we  are  to  credit  the  very  wonderful  histories 
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of  several  such  cases,  narrated  by  different  surgeons.  "We  are  inclined 
to  doubt,  however,  that  these  cases  were  of  the  serious  nature  supposed, 
and  to  assent  to  the  dictum  of  Dupuytren  that  such  attempts  at  replace- 
ment are  more  likely  to  do  further  injury  than  to  benefit  the  patient,  in 
a  real  case  of  dislocation  of  the  vertebrae.  Usually,  therefore,  the  patient 
is  to  be  treated  as  if  he  had  suffered  from  concussion  or  compression. 

Subluxation,  or  partial  displacement,  of  the  vertebrse  is  by  no  means 
uncommon  ;  and  may  take  place  at  any  part  of  the  spinal  column.  It  is 
probably  of  most  frequent  Occurrence  in  the  dorsal  region ;  caused  by 
falling  on  the  breech,  from  a  considerable  height,  with  consequent  forci- 
ble bending  of  the  trunk  forwards.  The  posterior  ligamentous  apparatus 
gives  way,  to  a  greater  or  less  extent,  and  a  hiatus  between  the  spinous 
processes  results.    The  symptoms,  in  addition  to  the  marks  of  displace- 

Fig.  309.  Dislocation  of  the  spine  ;  between  the  fourth  and  fifth  cervical  verte- 
hrffi.  The  patient  [fell  backwards  over  a  high  paling,  ajid  alighted  on  his  head. 
(Jord  torn.    Complete  paralysis.    Issue  fatal,  within  a  few  days. 

Fig.  310.  The  same  ;  seen  laterally. 


952 


CURVATURE  OF  THE  SPINE. 


ment,  are  those  of  severe  spinal  concussion  or  compression ;  and  the 
subsequent  dangers  are  also  those  that  may  he  expected  to  follow  such 
injury.  By  repose  upon  a  firm  mattress  in  the  recumbent  posture,  perfect 
rest  of  the  injured  part  is  secured,  with  so  mucli  adjustment  as  tliis 
position,  aided  by  pillows,  may  serve  to  secure.  The  treatment  other- 
wise depends  upon  the  severity,  persistence,  and  modification  of  the 
symptoms  of  concussion  which  are  present. 

Lcderal  Curvature  of  the  Spine. 

Lateral  curvature  of  the  spine  is  usually  contrasted  with  antero- 
posterior or  acute  angular  ciu'vature  ;  the  latter  the  result  of  inflamma- 
tory destruction  of  the  bodies  of  one,  two,  or  three  of  the  vertebrae ;  the 
former  afiecting  several  or  all  the  vertebraa,  and  originally  unconnected 
with  inflammatory  structural  change.  In  the  one  form  of  disease  there  is 
mere  change  of  form ;  in  the  other,  there  is  inflammatory  change  and 
disintegration  of  bone,  with  or  without  the  occurrence  of  curvature.  It 
is  right  to  remember,  however,  that  in  some  cases  the  antero-posterior 
curve,  when  involving  several  vertebrae,  is  reaUy  of  the  same  nature  as 
the  lateral  distortion,  and  originally  unconnected  with  inflammatory 
disease. 

Lateral  curvature  may  arise  from  different  causes.  And  it  is  impor- 
tant to  classify  the  cases  accordingly  ;  that  the  suitable  treatment  may  be 
afforded  to  each.  Peculiar  avocations  are  not  unfrequently  the  cause. 
Those,  for  example,  which  entail  a  habitual  use  of  the  right  arm,  much 
disproportioned  to  that  of  the  left ;  as  in  blacksmiths  and  dragoons. 
The  muscles  of  the  right  side  become  largely  developed,  and  powerful ; 
and  the  trapezius  and  rhomboids,  thus  changed,  acting  on  the  spinal 
column  so  as  to  overpower  their  fellows  of  the  opposite  side,  have  the 
effect  of  gradually  inducing  distortion — it  may  be  to  a  considerable  ex- 
tent. In  nursery-maids,  who  carry  children  on  one  arm,  a  similar 
change  is  induced  by  the  undue  weight  given  to  the  one  shoulder.  Of 
course,  this  form  of  curvature  is  most  hkely  to  occur  during  adolescence. 
The  remedy  is  simple  ;  discontinuance  of  the  excessive  use  of  the  affected 
side,  with  iacreased  employment  of  the  other.  The  displacement,  if 
recent  and  slight,  can  thus  be  perfectly  removed. 

Deformity  in  one  of  the  lower  extremities,  by  which  it  is  rendered 
shorter  than  its  fellow,  as  in  morbus  coxarius  or  ill-united  fracture — 
unless  atoned  for  by  suitable  mechanical  contrivance — will  certainly 
cause  more  or  less  compensating  curvature  of  the  vertebral  column ;  also 
a  rigid  and  contracted  state  of  the  sterno-mastoid  muscle  of  one  side, 
producing  the  condition  called  Torticollis,  is  very  apt  to  cause  spinal 
curvature,  as  has  already  been  noticed.  In  the  latter  case,  the  remedy 
is  simple,  if  soon  enough  adopted ;  by  division  of  the  offending  muscle. 
Such  a  condition  must,  however,  be  carefully  distinguished  from  curvature 
of  the  cei'vical  vertebrae,  the  result  of  rheumatic  or  other  inflammatory 
disease  affecting  the  bodies  of  the  bones,  chiefly  on  one  side,  and  thus 
producing  a  contraction  of  the  sterno-mastoid  commensurate  and  secon- 
dary to  the  spinal  chaiige. 

Deformity  of  one  side  of  the  thorax,  resulting  from  injiu-y  or 
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disease,  usually  produces  considerable  curvature  of  the  spinal  column 
in  the  dorsal  region,  with  complimentary  curves  in  the  cervical  and 
lumbar  vertebrte  ;  this,  of  course,  admits  of  no  treatment. 

Bad  habits  of  standuig,  sitting,  or  reclining,  in  an  awkward  position, 
are  very  apt  to  cause  a  greater  or  less  amount  of  lateral  distortion  in  the 
yoimg.  The  spinal  column  is  habitually  thrown  off  its  normal  line  of 
erection;  and,  in.  course  of  time,  both  muscles  and  bones,  growing 
accustomed  to  their  abnormal  position,  may  become  confirmed  in  it. 
And  thus  great  cm-vature  may  be  established,  without  any  actual  vice 
in  the  skeleton,  in  the  muscles,  or  in  the  general  system.  Obviously, 
there  is  one  class  of  human  beings  much  more  than  any  other  exposed 
to  this  form  of  disease ;  namely  young  girls  occupied  in  the  crowded 
details  of  an  imprudently  managed  course  of  education.  Young  people 
of  both  sexes  are  also  very  hable  to  suffer,  who  are  employed  in  sedentary 
occupations  in  trade ;  as  in  sewing,  knitting,  engraving,  colouring,  etc. 
The  indications  of  treatment  are  plain ;  discontinuance  of  the  hurtful 
habit  or  occupation ;  ample  amount  of  exercise  out  of  doors  ;  and  a 
voluntary  use  of  such  gymnastic  or  other  exercises  as  are  calculated  to 
produce  a  healthful  play  of  the  general  muscular  system,  and  more  espe- 
cially of  the  muscles  of  the  trunk  and  spine.*  And  by  means  of  Hght 
articles  of  dress,  fashioned  and  worn  so  as  to  attract  the  patient's  notice 
to  the  threatened  deformity,  while  at  the  same  time  they  warn  of  the 
negligence  or  awkwardness  which  has  led  to  it,  disuse  of  the  habits  in 
question  may  be  greatly  favoured.  By  some,  exercise  of  the  trunk 
produced  by  the  effort  to  elevate,  by  the  hand  on  the  opposite  side  to 
the  curvature,  a  heavy  weight  attached  to  a  cord  running  horizontally 
over  a  pulley,  has  been  found  to  act  correctively  on  the  curve.t  All 
cumbrous  apparatus — in  the  shape  of  stays,  or  other  machinery — are 
plainly  to  be  avoided,  as  certain  to  prove  hurtful. 

Hitherto  we  have  spoken  of  simple  deformity  of  the  spine,  due  to 
no  disease  in  it,  but  simply  constituting  a  natural  effort  to  correct  or 
atone  for  certain  conditions  of  deformity  situated  elsewhere.  Now  we 
have  to  do  with  disease.  This  form  of  distortion,  occurring  as  it  uniformly 
does,  in  young  persons  of  the  female  sex,  between  the  ages  of  seven  and 
twenty  years,  is  undoubtedly  due  to  two  causes — one,  a  softened  con- 
dition of  the  bones  constituting  the  vertebral  column ;  the  other,  debility 
of  the  muscles  which  support,  move,  and  control  the  trunk  and  spine. 
"Without  a  softened  condition  of  the  bones,  we  have  undoiibtedly  seen 
that  curvature  may  occur ;  but  such  distortion  is  slight  comparatively, 
and  never  greater  than  to  be  commensurate  to  the  cause  which  calls  it 
into  action.  In  the  disease  we  are  now  considering,  these  exciting  causes 
also  exist,  and  are  apparently  much  of  the  same  kind  as  those  we  have 
already  described ;  but  they  produce  a  more  decided  influence  both  as 
regards  continuance  and  degree  of  effect,  simply  because  the  osseous  tissue 
of  the  spinal  column  is  softened  by  certain  predisposing  circumstances, 
which  must  be  taken  into  account  in  considering  the  treatment  of  this 
affection.  Of  these,  unduly  rapid  groivth — a  flabby,  soft  relaxed,  habit — 
and  fjeneral  debility,  however  induced,  are  frequent  causes  of  lateral 

*  Sir  B.  Brodie,  Lancet,  No.  1218,  p.  3,  et  seq. 
t  Dr.  Brown  of  Boston,  U.  S.  Lancet,  No.  1329,  p.  178. 
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curvature  ;  and  of  such  debility,  insufficient  food  and  clothing,  excess  of 
confinement  and  work,  febrile  or  other  affections  leaving  the  systou 
exhausted — are  common  excitants,  to  Avhich  all  ranks  of  life  are  subject. 
The  muscular  system  of  the  back  grows  especially  weak  Avhen  cramped 
in  ftishionable  articles  of  female  dresa,  which,  by  affording  an  uncalled- 
for  support,  permit  the  natural  means  provided  for  the  erection  and 
movement  of  the  spine  to  become  atropliied.  The  muscles,  consequently, 
grow  unequal  to  their  proper  task,  and  deviation  from  the  straight  line 
results — at  first  occasional,  afterwards  habitual,  ultimately  confirmed  and 
progressive ;  for  now  the  weight  of  super-incumbent  head  and  shoulders 
is  afforded  a  greater  leverage,  and  tends  more  powerfully  to  compress  the 
softened  bone  on  the  side  corresponding  to  the  hollow  of  the  curve.  At 
its  commencement  the  change  is  sHght,  and  its  progress  insidious ;  and 
the  beginning  of  curvation  is  most  Hkely  to  take  place  in  the  lumbar 
region — at  the  basis  of  the  pyramid  of  support ;  but  the  complimentary 
or  counter-balancing  curvature  in  the  dorsal  region  is  usually  better 
marked,  and  first  attracts  attention — projecting,  as  it  usually  does,  to  the 
right  side,  and  producing  elevation  of  the  corresponding  shoulder,  with 
prominence  of  the  scapula.  Not  unfrequently,  there  is  a  third  curve 
ultimately  established  in  the  cervical  vertebrae,  in  a  direction  opposed  to 
that  of  the  dorsal.  As  the  amount  of  bending  increases,  rotation  of  the 
bodies  of  the  vertebras  on  each  other  generally  takes  place — the  rotation 
being  towards  the  same  side  as  the  curve ;  the  height  of  the  spinal 
column,  too,  greatly  decreases,  the  thorax  becoming  shortened  and  later- 
ally compressed ;  and,  in  consequence,  serious  changes  happen  to  the 
thoracic  and  abdominal  viscera.  The  ribs  expand  on  one  side,  while 
they  are  approximated  and  imbricated  on  the  other ;  and  they  fall  in- 
wards, narrowing  the  chest  in  its  lateral  direction,  and  producing  promi- 
nence of  the  sternum  and  of  the  costal  cartilages.  The  heart  and  lungs 
become  incommoded,  and  labour  in  their  function.  The  sternum,  too — 
with  its  costal  appendages — has  approached  unusually  near  to  the  pelvis  ; 
the  abdominal  space  is  narrowed  in  consequence,  and  its  organs  are 
injuriously  affected. 

At  first,  the  spinal  change  is  chiefly  in  the  inter- vertebral  spaces ; 
and  the  deformity,  at  that  time,  is  capable  of  being  undone,  by  appHances 
from  without,  or,  partially  at  least,  even  by  the  efforts  of  the  patient. 
But  ultimately  the  bones  become  consolidated  in  their  new  relation ; 
permanent  thinning  of  the  body  of  the  vertebra  remaining  on  the  com- 
pressed side,  while  corresponding  expansion  exists  at  that  which  is  free. 
Then  the  deformity  has  become  fixed  and  irremediable — a  circumstance 
of  very  important  and  obvious  bearing  on  the  question  of  treatment. 
The  great  and  distinguishing  characteristic  of  this  form  of  disease  is  the 
absence  of  all  general  affection  of  the  osseous  system,  the  pelvis  and 
limbs  remaining  quite  free  from  participation  in  it. 

The  indications  of  treatment  are  directed  fully  more  to  the  state  of 
the  general  system  than  to  that  of  the  part  aftected.  In  the  early  stage, 
when  only  commencing,  a  tonic  regimen  is  to  be  sedidously  attended  to. 
All  corsets  or  confining  apparatus,  continuously  worn,  must  prove  i>rcju- 
dicial ;  the  muscles,  already  weak,  will  be  enfeebled  more  and  more ; 
and  the  original  malady  cannot  fail  to  sustain  aggravation.    Good  diet 
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and  clotliiiig  ;  regulation  of  the  bowels  ;  exposure  to  good  air  ;  cold 
bathing ;  judicious  use  of  medicinal  tonics ;  friction  of  the  back,  acting 
more  especially  on  those  muscles  which  seem  most  deficient ;  healthful 
exercise,  both  of  tlie  general  body  and  of  the  muscles  of  the  trunk — short 
of  fotigue ;  and  i-est  in  the  recumbent  posture  upon  a  firm  sofa  when 
in-doors,  reading  or  working — will  suffice  not  only  to  prevent  further 
progress  of  the  disease,  but  to  restore  symmetry  in  most  cases.  When 
the  curvature  has  already  formed,  all  active  exercise  must  be  abandoned, 
and  the  patient  must  maintain  the  recumbent  or  prone  position  constantly, 
lying  upon  a  firm  mattress  or  sofa,  without  pillows  to  prop  and  support  the 
back  and  head.  In  the  course  of  time  the  curvature  will  materially  dimi- 
nish. When  this  happens,  the  treatment  already  recommended  for  slight 
and  commencing  cases  should  be  gradually  adopted  ;  the  exercise  being 
frequently  taken,  but  only  for  so  brief  a  period  as  shall  secure  the  patient 
from  being  fatigued,  and  the  muscles  of  the  spine  from  being  wearied. 
To  produce  further  improvement,  and  to  enable  milliners,  dressmakers, 
governesses,  and  others  in  whom  the  disease  is  not  far  advanced,  and 
whose  circumstances  do  not  admit  of  the  complete  repose  from  work  which 
such  treatment  demands,  to  continue  at  their  avocations  uninterruptedly — 
various  ingenious  mechanical  contrivances  have  been  employed,  and  have 
received  the  sanction  of  men  of  note  in  the  profession.  The  best  of  these 
consists  of  a  light,  well-padded  metal  girdle,  resting  on,  and  fixed  round, 
the  loins  and  pelvis  ;  from  which  a  crutch  is  elevated  to  support  the 
depressed  shoulder,  as  also  a  metal  bar  moving  as  the  radius  of  a 
circle ;  this  bar  is  jointed  centrally  behind,  and  controls  and  tightens  a 
broad  elastic  belt,  firmly  fixed  in  front,  which  is  passed  under  the  arm 
and  round  the  projecting  side  of  the  thorax.  Both  good  judgment  and 
daily  attention  are  required  in  the  use  of  such  an  apparatus,  if  real  good 
is  to  be  secured  from  its  employment.  Myotomy  has  been  practised, 
both  in  this  and  in  other  forms  of  spinal  distortion ;  but  with  no  good 
result.    The  experience  of  the  profession  is  opposed  to  it. 

Rickets  is  certainly  not  the  least  common  predisposing  cause  to 
spinal  distortion.  And  the  curvatures  so  occasioned  are  at  once  the  most 
rapid  and  decided  in  their  progress,  and  the  least  amenable  to  treatment. 
The  pecuHar  characteristic  is  indication  of  the  rickety  state,  in  the  gene- 
ral appearance,  and  in  the  existence  of  distortion  in  other  parts  of  the 
skeleton,  as  well  as  in  the  spinal  column.  The  results  of  extreme  spinal 
curvature,  usually  with  rotation,  are  rapidly  developed  ;  and,  at  the 
same  time,  the  pelvis  and  lower  limbs,  as  well  as  the  clavicles  and  the 
superior  extremities,  are  somewhat  distorted.  Usually,  the  direction  of 
the  spinal  curvature  is  lateral;  but  it  may  be  antero-posterior.  The 
treatment— prophylactic  and  curative — is  conducted  on  the  ordinary 
therapeutic  principles.  Here  mechanical  aids,  in  the  shape  of  stays  and 
telts,  are  to  be  used  warily,  if  at  all,  as  the  pressure  of  such  an  apparatus 
as  that  abeady  described,  certainly  the  least  objectionable  of  any,  is  liable, 
if  effectual  in  diminishing  the  curvature  of  the  spine,  to  inflict  commen- 
surate injury  upon  the  form  of  the  pelvis,  which,  in  the  case  of  the  female 
--m  whom  the  rickety  curvature  of  the  spine  is  most  common — would 
be  to  mduce,  or  at  least  to  increase,  a  more  serious,  if  less  obvioiis,  defor- 
"iity  than  that  from  which  the  patient  ostensibly  suffers. 
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RheumatiG  arthritis  and  ostitis  fixiquently  afiFect  the  vertebraj  of  the 
dorsal  and  cervical  regions  ;  producing  gradually  sucli  change,  by  curva- 
ture from  softening  of  the  bones,  and  anchylosis  from  ossification  of  the 
intervertebral  cartilages — with  stalactitic  osseous  deposits  external  to  the 
bone — as  to  render  the  spine  both  greatly  deformed  and  rigid.  The  cur- 
vature is  a  combination  of  the  antero-posterior  and  lateral  distortions. 
The  affection  occurs  chiefly  in  tlie  adult  and  aged,  and  is  the  source  of 
the  gradual  bowing  and  shortening  of  the  trunk  observed  in  senility, 
and  usually  regarded  as  a  natural  change.  The  disease  is,  generally,  in 
well-marked  cases,  preceded  by  other  indications  of  a  gouty  or  rheumatic 
diathesis  ;  and  it  seldom  or  never  progresses  continuously,  but  has  well- 
marked  intermissions — distortion  being  very  gradually  attained.  It 
requires  the  treatment  of  the  rheumatic  diathesis,  witli  the  employment 
of  measures  calculated  to  relieve  pain,  and  check  the  local  inflammatoi-y 
progress  to  which  the  change  is  due. 

Disease  of  the  Bodies  of  the  Vertehrce. 

Interstitial  softening  by  absorption  of  the  calcareous  elements  of 
the  osseous  texture,  and  the  substitution  of  medullary  tissue  in  its 
stead,  frequently  occurs  in  the  vertebrae,  in  connection  with  curvature  of 
different  kinds,  as  already  stated  ;  whereby  a  distortion,  at  first  remediable, 
becomes  ultimately,  when  ossification  is  complete,  confirmed  and  un- 
alterable. It  also  occurs  of  an  inflammatory  type,  as  a  primary  affec- 
tion, in  the  bodies  of  the  vertebrae  ;  usually  as  a  prelude  to  a  rapid 
transformation  into  gramdation  tissue,  which  results  in  suppuration  ^nd 
carious  ulceration.  More  rarely,  in  young  persons,  it  exists  as  a  separate 
and  distinct  disease  ;  implicating  several  vertebras,  and  causing  dis- 
placement by  curvation  forwards  at  the  affected  part.  Here,  again, 
complete  ossification,  following  after  a  time,  confirms  the  curve  by  con- 
solidation. Treatment  is  by  absolute  rest,  the  use  of  tonics,  cod-liver 
oil,  and  good  food.  Counter-irritation,  unless  pain  is  markedly  present, 
is  uncalled  for  and  ill-borne. 

Continuous  Absorption,  and  progressive  removal  of  the  whole  osseous 
elements,  occur  in  the  bodies  of  the  vertebrae,  as  the  residts  of  pres- 
sure ;  as  is  seen  in  the  gradual  action  of  an  aneurismal  tumour,  or  in 
the  progressive  involvement  of  the  texture  by  the  development  of  a 
cancerous  or  other  growth  originating  elsewhere,  and  pressing  upon  the 
bone. 

Caries,  o?'  ulcerative  destruction  of  the  bodies  of  the  Vertebrae — Potfs 
disease — is  a  most  formidable  affection,  and  unfortiuiately  not  of  rare 
occurrence.  It  is  the  ordinary  cause  of  the  acute  antero-posterior 
curvature,  usually  termed  angular.  When,  however,  the  disease  affects 
only  a  small  portion  of  the  bone,  or  when  the  extent  of  the  vertebral 
substance,  undergoing  the  preliminary  inflammatory  softening,  is  so  great, 
that  the  patient  at  an  early  period  is  obHged  to  maintain  the  horizontal 
position — there  may  be  no  distortion  whatever  ;  but  these  modifying  con- 
ditions are  rare  compared  to  the  frequency  of  the  disease,  and  the  exist- 
ence of  the  characteristic  deformity.  The  friends  of  the  patient  usually 
attribute  its  origin  to  external  injury  ;  but  althougli  this  is  sometimes 
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tlie  case  in  adults,  iu  children  the  accession  is  seldom  really  connected 
with  any  obvious  exciting  cause.  In  adidts,  the  disease  occurring  in 
the  lumbar  region,  is  sometimes  referrible  to  venereal  excesses.  How- 
ever occasioned,  it  follows  the  ordinary  course  of  caries  elsewhere  ;  usually 
Hmited  to  two  or  three  hones,  aud  their  intervertebral  cartilages  ;  some- 
times, indeed,  though  rai-ely,  originating  in  the  latter  texture.  It  never 
mvolves  any  considerable  number  of  the  whole  chain.  Its  most  frequent 
site  is  in  the  dorsal  region,  and  it  occui'S  most  commonly  in  children 
imder  ten  years  of  age.  Usually  it  is  associated  with,  and  probably 
dependent  on,  the  strumous  diathesis.  Sometimes  obscure  spinal  symp- 
toms precede  the  open  development  of  the  disease ;  such  as  pain, 
uneasiness,  numbness,  and  weakness  in  the  limbs ;  spasmodic  twitch- 
iugs ;  a  sense  of  tightness  round  the  chest  corresponding  to  the  bones 
affected ;  obstinate  bowels ;  alkaline  urine,  with  trouble  in  discharging 
it.  More  commonly,  in  the  part,  which  is  usually  slightly  swoln  over 
the  affected  vertebra,  there  is  dull  uneasiness,  and  ultimately  pain,  which 
is  increased  by  pressure,  and  rendered  intense  by  sharp  percussion — or 
by  motion,  as  when  the  patient  attempts  to  stoop  or  turn  in  bed.  The 
gait  is  tottering  and  uncertain  ;  for  the  limbs  are  shrunken,  benumbed, 
and  more  or  less  rigid  and  tense ;  and  at  this  stage  the  condition  of 
the  extremities  is  due  not  to  mechanical  pressure  on  the  spinal  cord, 
but  to  irritation  of  this  organ,  produced  by  the  inflammatory  process 
affecting  the  neighbouring  bodies  of  the  vertebree.  The  back,  in  walk- 
ing, is  kept  peculiarly  stiff,  so  as  to  avoid  movement  of  the  diseased 
bones.  AVhen  the  curvation  is  advanced,  the  patient  usually,  in  walking, 
seeks  to  take  as  much  weight  off  the  spine  as  he  can,  by  placing  his 
hands  upon  the  front  of  the  thighs  or  knees.  As  matter  forms,  symptoms 
of  paralysis  gradually  manifest  themselves ;  affecting  different  parts, 
according  to  the  site  of  the  vertebral  disease  ;  and  motion  is  usually 
impaii-ed  before  sensation — as  can  readily  be  understood,  on  reference  to 
the  anatomical  arrangement  of  the  nerves  given  off  from  the  spinal  cord. 
If  the  patient's  limbs  are  not  paralysed,  and  he  maintains  the  erect  pos- 
tm-e,  angular  curvature,  forwards,  advances  more  and  more.  The  matter, 
in  which  the  carious  mass  is  bathed,  gradually  accumulating,  seeks  an 
outlet,  and  points  at  some  part  of  the  surface — in  the  loins,  when  the 
disease  is  situated  in  the  dorsal  vertebrae — or  at  some  more  distant  point, 
as  in  the  groin,  above  or  below  Poupart's  ligament — having  made  its 
way  to  this  situation  along  the  course  of  the  psoas  muscle,  on  one  or 
both  sides.  As  the  matter  makes  progress,  and  is  no  longer  confined 
and  bound  down  close  to  the  bone,  the  patient  is  usually  much  relieved, 
both  as  regards  ease  from  pain,  and  by  disappearance  of  the  paralysis, 
should  this  have  occurred.  The  ultimate  result  may  be  cure  by  anchy- 
losis ;  the  inflammatory  softening  of  the  bone  stopping  short  of  manifest 
suppuration.  Tlie  curve,  however,  remains  permanent ;  in  fact,  rather 
increases  during  the  process  of  consolidation  and  fusion,  which  results 
in  the  bodies  of  the  affected  vertebrae.  Much  more  frequently,  the  issue 
IS  fatal ;  either  occun-ing  rapidly,  after  suppuration  has  taken  place,  by 
the  effects  of  pressure  on  the  spinal  cord;  or  more  gradually,  and  not 
until  the  abscess  has  been  evacuated,  by  hectic  and  exhaustion.  Some- 
timus,  but  rarely,  the  suppuration  diminishes,  the  abscess-sac  and  the 
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sinus  leading  from  it  gradually  contract,  with  or  without  dischai-ge  of 
fragments  of  dead  bone,  and  a  cure  by  cicatricial  consolidation  gradually 
ensues, 

Treatment  consists  in  affording  absolute  rest  to  the  part,  by  confine- 
ment to  the  recumbent,  or  better  still,  to  the  prone  posture.  In  fact 
the  prone  couch,  employed  constantly,  day  and  night,  will  be  found  in 
most  cases  a  great  assistance  in  treatment ;  becoming,  after  a  time,  not 
only  not  irksome,  but  absolutely  agreeable  to  the  patient;  especially 
when  so  managed,  in  the  case  of  children,  as  to  avoid,  as  far  as  possible 
even  the  very  appearance  of  restraint.  In  all  cases,  mechanical  adjust 
ment  of  the  distorted  spine  by  force,  or  by  the  use  of  apparatus,  is 
manifestly  at  variance  with  both  surgery  and  sense.  At  the  same  time 
every  attention  must  be  paid  to  the  general  health,  with  long  continued 
administration  of  cod-liver  oil.  In  the  strumous  cases,  especially  in 
children,  there  is  no  advantage  to  be  obtained  from  the  use  of  active 
counter-irritation,  which  sometimes  might  even  threaten  to  accelerate 
the  fatal  issue  by  exhaustion.  In  such  patients,  we  are  to  content  our- 
selves with  rest  and  general  management,  with  a  gloomy  prognosis.  In 
adults,  the  actual  cautery  is  only  serviceable  at  the  commencement  of 
the  disease.  When  pain  and  other  symptoms  indicate  the  presence  of 
acute  inflammatory  change,  and  when  suppuration  has  occurred,  its  em- 
ployment only  hurries  on  the  fatal  issue. 

Caries  of  the  two  upper  cervical  vertebrse  and  occipital  condyles,  is 
more  common  in  adults  than  in  children.  It  commences  in  the  same 
mannner,  and  is  of  the  same  nature,  as  the  disease  just  described.  In 
speaking  of  affections  of  the  neck,  we  have  already  considered  its  symp- 
toms, progress,  and  treatment. 


Lumbar,  Psoas,  and  Iliac  Abscess. 

By  Lumbar  Abscess  is  understood  a  chronic  collection  of  matter 
pointing  somewhere  in  the  loins,  usually  to  one  side  of  the  spiual 
column.  It  sometimes  originates  wholly  in  the  soft  parts.  More  fre- 
quently it  is  the  result  of  caries  of  the  dorsal  vertebrae.  A¥hen  this  is 
the  case,  it  is  preceded  by  the  symptoms  of  Pott's  disease  of  the  spine, 
with  or  without  the  existence  of  the  characteristic  acute  angular  curva- 
ture. It  tends  most  commonly  to  form  in  those  patients  who  have  early 
and  long  been  confined  to  the  recumbent  posture.  When  the  collection 
of  matter  is  connected  with  disease  of  the  lower  dorsal  or  lumbar  ver- 
tebrae— or  when  its  source  is  even  higher,  in  patients  who  have  been  able 
to  move  about  throughout  the  antecedent  progress  of  the  disease — it  usually 
points  in  the  groin,  having  descended  along  the  course  of  the  psoas 
muscle  on  one  or  both  sides.  The  affection  is  then  termed  Psoas  Abscess  ; 
and  it,  too,  may  occasionally  be  found  unconnected  with  disease  of  bone. 

When  the  matter,  situated  in  the  lumbar  region,  or  in  the  groin 
above  Poupart's  ligament  {Iliac  abscess),  makes  its  way  to  the  surface,  it 
has  to  perforate  both  muscular  texture  and  dense  fasciae ;  the  aperture 
of  communication  between  the  deeper  collection  and  the  subcutaneous 
abscess  is  usually,  therefore,  comparatively  small ;  from  which  cii'cum- 
stance,  either  after,  but  more  commonly  before  evacuation,  the  swelhiig 
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may  be  mistaken  for  a  subcutaneous  affection.  Again,  an  abscess,  forming 
in  connection  witli  disease  of  the  vertebrte,  may  first  point  in  the  lumbar 
ref^ion,  then  above  Poupart's  hgament,  then  beneath  it ;  sometimes  it 
makes  even  further  progress,  passing  to  the  back  of  the  thigh,  and 
bulging  in  the  ham ;  and  in  one  case  I  have  known  it  to  extend  as  far 
as  the  inner  side  of  the  tendo  AchilHs,  the  patient  dying  of  exhaustion 
before  evacuation  occuiTed.  Sometimes  the  matter  bursts  internally, 
into  the  bronchi,  into  the  plem'al  cavity,  or  into  the  large  intestines ; 
these  results  are,  hoAvever,  quite  exceptional.  Pointing  in  the  situation 
of  the  external  abdominal  ring,  or  to  the  inner  side  of  the  femoral  vessels, 
the  tumour  thus  formed  may  simulate  a  reducible  hernia ;  but  is  readily 
distinguished  by  its  spontaneous  retrogression  on  the  patient  assuming 
tlie  recumbent  posture,  and  by  its  spontaneous  and  gradual  reproduction 
whenever  the  patient  rises,  even  although  pressure  by  the  fingers  be 
maintained  over  the  opening  of  exit.  Treatment  depends  on  the  nature 
of  the  case.  If  there  be  no  prospect  of  ultimate  cure,  and  the  abscess 
causes  neither  pain,  nor  serious  inconvenience,  no  opening  should  be 
made  ;  the  ordinary  palliatives  are  to  be  administered,  and  every  care  is 
to  be  taken  to  keep  the  integuments  entire.  If  the  case  present  a  favour- 
able aspect,  on  the  contrary — the  presence  of  disease  in  the  spine  being 
doubtful,  or  apparently  limited  to  the  immediate  neighbourhood  of  the 
abscess,  while  the  system  is  little  if  at  all  affected — a  free  evacuation 
should  be  made  by  incision.  Ey  the  inflammatory  irritation  following 
on  such  opening,  if  the  abscess  be  an  uncomplicated  one,  we  may  obtain 
such  spontaneous  change  in  the  state  of  the  sac,  as  will  secure  its  heal- 
ing. In  some  cases,  portions  of  dead  and  loose  bone  are  evacuated; 
after  which,  cicatrization  of  the  sac  ensues. 

Sometimes  subcutaneous  puncture  with  a  trocar  and  canula,  and 
partial  evacuation  of  the  contents  of  the  sac,  as  in  ordinary  chronic 
abscess,  may  be  adventured  upon,  to  stay  the  progress  of  the  collection. 
This  must,  however,  be  employed  with  judgment ;  as  putrefactive  change 
and  grave  constitutional  disturbance  not  unfrequently  follow  its  employ- 
ment, requiring  free  evacuation  of  the  collection,  and  resulting  too  fre- 
quently in  death  of  the  patient.  When  the  abscess  opens  spontane- 
ously, the  aperture  is  often  small  and  valvular,  the  drain  thus  established 
continues,  no  bad  results  follow,  and  by  continued  care,  with  the  use  of 
cod-liver  oil  and  tonics,  and  the  employment  of  the  prone  couch,  some- 
times wonderful  recoveries  take  place  ;  even  after  long  persistence  of  the 
discharge. 

Spina  Bifida,  or  Hydrorachitis. 

This  is  a  congenital  malformation,  usually  situated  in  the  lumbar 
region  ;  but  it  may  be  in  the  dorsal,  sacral,  or  even  cervical  The  pos- 
terior laminse  and  spinous  process  of  one  or  more  vertebra  are  deficient  j 
in  consequence  of  undue  congenital  distension  of  the  membranes  of  the 
cord  with  the  cerebro-spinal  fluid.  A  tumour  of  greater  or  less  size  is 
thus  formed,  composed  of  the  ordinary  integuments,  which  may  present 
a  nearly  normal  aspect,  or  consist  of  little  else  than  the  spinal  membranes, 
havmg  an  opaline  or  bluish  translucency.  In  other  respects,  the  child 
may  be  fully  and  well  formed.    More  frequently,  it  is  otherwise  defec- 


960 


SPINA  BIFIDA. 


tive ;  tke  lower  limbs,  esjjecially,  being  slu-unk,  paralytic,  or  deformed  ; 
and  other  congenital  malformations,  of  a  land  more  seriously  compro- 
mising  life,  may,  but  do  not  necessarily  co-exist.  The  disease  is  not  in 
itself  inevitably  fatal.  In  some  cases,  manipulation  of  the  sac  produces 
no  uneasiness  ;  in  others,  symptoms  of  spinal,  or  even  of  cerebral  irrita- 
tion, are  at  once  induced.  Hydrocephalus  sometimes  complicates  its 
progress.  In  the  most  favourable  cases,  the  tumour  may  enlarge  slowly, 
if  at  all ;  and  the  child's  growth  may  advance  unintelTuptedl3^ 

When  the  tumour  does  enlarge  by  accumulation  of  fluid,  the  coverings 
grow  thin ;  and  if  a  small  opening  forms,  the  contents  drain  gradually 
away,  and,  the  tumour  gradually  shrinking,  the  parts  become  satisfactorily 
consolidated.  Or  ulceration  occurs  ;  the  tumour  collapses  j  an  inflamma- 
tory process  attacks  the  spinal  cord  and  its  membranes  ;  and  the  patient 
perishes  either  directly  in  consequence,  or  by  hectic. 

Curative  treatment  is  attempted  only  in  cases  in  which  interference 
is  called  for,  on  account  of  enlargement  of  the  sac  ;  and  when,  from  the 
otherwise  thriving  condition  of  the  patient,  the  case  affords  a  reasonable 
prospect  of  successful  issue.  In  some  cases,  it  is  enough  to  palliate  and 
prevent  increase.  In  others,  we  get  rid  of  the  swelhng,  hoping  that  the 
fissure  in  the  spinal  column  may  close  ;  or,  at  all  events,  that  such  con- 
solidation shall  take  place  as  may  eff'ectually  prevent  recurrence  of  the 
protrusion.  By  steady  and  uniform  support  and  pressure  from  mthout, 
not  only  is  increase  prevented  ;  absorption  may  also  be  occasioned ;  and 
the  tumour  having  become  slowly  discussed,  an  opportunity  may  be  thus 
given  for  closure  of  the  vertebral  hiatus.  Along  with  the  use  of  pres- 
sure, occasional  puncturing  of  the  cyst  with  a  needle  may  be  practised 
(Sir  A.  Cooper),  so  as  to  expedite  the  process  ;  or  the  fluid  may  be  at 
once  drawn  off  with  a  small  trocar  and  canula.  And  the  injection  of 
tincture  of  iodine,  as  for  hydrocele,  has  been  not  only  proposed,  but 
actually  practised  with  an  alleged  good  result. 

By  including  the  tumour  in  two  elliptical  incisions,  which  penetrate 
the  w^hole  thickness  of  its  coverings,  the  fluid  is  at  once  evacuated ;  and 
then,  on  bringing  and  retaining  the  margins  of  the  wound  in  contact  by 
means  of  wire  sutures,  such  a  degree  and  kind  of  traction  is  made  upon 
the  parts  beneath  as  may  favour,  very  much,  the  desired  closure  of  the 
spinal  fissure.*  In  dissecting  away  the  part  included  in  the  elliptical 
incisions,  care  must  be  taken  to  injui-e  the  nervous  expansions  on  iis  in- 
ternal aspect  as  little  as  possible.  The  head,  too,  should  not  be  kept 
high ;  otherwise  the  fluid  of  the  sheath  is  apt  to  escape  too  suddenly. 
This  operation  is  warrantable  only  in  those  cases  in  which  the  fissure  is 
slight,  the  tumour  pedunculated,  and  other  circumstances  favourable.  As 
a  preliminary  to  it,  the  tumour  having  been  tapped,  the  lateral  pressure 
of  a  clamp  has  been  employed  with  the  view  of  producing  adhesion  of 
the  opposed  surfaces  of  the  sac,  before  resorting  to  removal  of  the  bag  of 
integument  and  sac  beyond  the  level  of  the  circumjacent  surface.  After 
such  proceedings,  there  is  obviously  very  great  danger  of  the  induction 
of  fatal  results,  from  inflammatory  seizure  of  the  spinal  contents.  The 
simplest  of  all — puncture  with  needles,  or  the  use  of  the  small  trocar 
*  Diiboui-g,  Gazette  Medicale  de  Paris,  Juillet  31,  1841 ;  and  Brit,  and  For.  Kev. 
No.  24,  p.  547. 
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ami  canula — having  been  followed  by  deatli  from  acute  or  chronic 
lucuingitis. 

Malignant  Disease. 

The  spinal  column  is  occasionally  affected  by  malignant  disease,  either 
primarily  or  by  secondary  impUcation ;  an  affection  which  is  fortunately 
rare,  seeing  that  in  all  cases  it  must  be  quite  incurable.  Its  chief  im- 
portance lies  in  the  diagnosis  ;  liable  as  it  is  to  be  confounded  with  in- 
flammatory disease,  or,  when  within  the  thorax,  with  aneurism. 


^  Q 


CHAPTER  LII. 


IN"JURIES  AND  DISEASES  OE  THE  CHEST. 

Fracture  of  the  Ribs. 

The  ribs  are  liable  to  fracture,  usually  from  direct  violence  by  a  blow,  or 
a  fall  upon  the  side,  or  from  a  crushing  weight  acting  either  directly  upon 
the  site  of  fracture,  or  over  the  sternum,  and  approximating  it  to  the 
spine.    The  ordinary  seat  of  injury  is  in  the  anterior  third,  or  near  the 
middle  of  the  bones.    The  fracture  may,  however,  be  situated  posteriorly, 
near  the  angle  of  the  rib  ;  and  no  portion  of  the  bone  is  free  from  the 
risk  of  breaking  by  direct  violence.    Yiolent  contraction  of  the  diaphragm, 
as  in  cough,  has  been  occasionally  known  to  produce  fracture  of  one  or 
more  ribs.    The  fifth,  sixth,  and  seventh,  are  most  liable  to  injury,  but 
any  or  all  may  break.    The  signs  are,  pain  at  the  part,  sometimes  with 
discoloration  and  swelling ;  difficult  breathing ;  full  inspiration  impos- 
sible— the  attempt  causing  such  aggravation  of  pain  as  to  catch  the 
breath  ;  obscure  crepitus  felt,  when  the  palm  is  held  over  the  part,  during 
respiratory  movement ;  or  crepitus  and  mobility  over  the  site  of  injury, 
when  the  rib  is  followed  from  before  backwards  by  the  fingers  pressing 
heavily  upon  it.    "When  the  fracture  is  situated  near  the  angle  or  neck 
of  the  rib,  its  detection  must  be  a  matter  of  pure  hypothesis — ^at  least 
in  most  cases  ;  and  even  when  the  lesion  is  in  the  middle  or  anterior 
part  of  the  rib,  diagnosis  may  be  difficult  or  impossible,  from  the  patient's 
inability  to  bear  the  requisite  manipulation.    Displacement,  excejit  in 
gunshot  fractures — or  occasioned  by  some  excessively  violent  injury  pro- 
ducing penetration,  or  complete  crushing  in  of  the  thoracic  walls — is 
seldom  great ;  and,  when  caused  by  direct  violence,  is  usually  inwards. 
When,  however,  the  fracture  has  been  produced  by  a  force  acting  upon 
the  sternum,  and  compressing  the  chest,  the  displacement  may  be  out- 
wards.   The  injury  may  be  compound,  with  corresponding  wound  of  the 
integuments.    More  frequently  it  is  compound  internally,  by  wound  of 
the  costal  and  pulmonary  pleurae,  and  consequent  communication  with 
the  lung  ;  the  integuments  remaining  entire.    Under  such  cii'cumstances, 
emphysema  can  scarcely  fail  to  occur,  to  a  greater  or  less  extent ;  air 
escaping  into  the  pleural  cavity,  from  the  lung,  and  during  expira- 
tion becoming  thence  forced  into  the  subcutaneous  areolar  tissue — puffing 
up  the  surface  of  the  chest,  and  probably  also  extending  to  the  necL 
Inflammatory  affection  of  the  pleura  is  also  not  unlikely  to  supervene, 
with  or  without  the  complication  of  puncture  of  the  lung,  as  can  readily  be 
understood.    Although,  in  a  healthy  patient,  fracture  of  one  or  several 
ribs,  even  if  followed  by  inflammatory  complication,  is  usually  speedily 
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recovered  from,  in  maiiy  patients  it  forms  the  starting-point  of  serious 
tlioracic  mischief.  Sometimes  the  injury  to  the  ribs  and  thoracic  walls 
is  the  least  part  of  a  severe  crushing  force  acting  on  the  chest  ;  laceration 
of  the  lungs,  heart,  and  great  blood-vessels,  accompanying  such  accident, 
or  even  occurring  Avhen  the  elasticity  of  the  walls  of  the  cavity  has 
secured  the  safety  of  the  ribs  and  sternum.  When  the  lower  ribs  are 
fractured,  the  corresponding  abdominal  organs  are  of  course  the  parts  sub- 
ject to  coincident  rupture.  These  circumstances  should  be  borne  in 
mind,  in  forming  an  estimate  of  such  a  casualty,  when  it  comes  to  be  a 
subject  of  medico-legal  inquiry. 

The  objects  of  treatment  are,  to  prevent  motion,  and  to  avert  inflam- 
matory or  other  untoward  consequences.     A  broad  flannel  binder  is 
applied,  and  pinned  tightly  round  the  chest ;  the  effect  of  such  support 
of  the  thorax  being  to  reduce  the  respiratory  movement  of  the  ribs  to  a 
minimum.  To  prevent  the  bandage  gradually  working  downwards,  broad 
shoulder-straps  should  be  attached  to  its  upper  margin  in  front  and 
behind  ;  and  in  severe  cases  it  is  well  to  keep  the  arm  still  by  supporting 
it  in  a  sling.    With  the  view  of  forcing  outwards  the  fragments  of  the 
rib  or  ribs,  maintaining  them  in  more  accurate  contact  than  they  other- 
wise would  be,  and  also  removing  their  sharp  extremities  from  the 
pleura,  which  they  might  seriously  injure,  Petit  and  Lisfranc  recom- 
mend, in  cases  of  fracture  from  direct  violence,  that  a  compress  should 
be  laid  along  the  sternum,  so  as  to  make  that  surface  equally  salient  with 
the  spinous  ridge  of  the  vertebrse ;  after  which  the  ordinary  thoracic 
bandage  should  be  applied.    Although  excellent  in  principle,  however, 
this  device  is  not  found  to  afford  any  more  satisfactory  result  in  practice 
than  the  simple  bandage.    In  severe  cases,  when  the  cavity  of  the  pleura 
contains  much  air,  extravasated  blood,  or  serous  accumulation,  bandaging 
must  be  conducted  with  great  caution,  lest  it  seriously  aggravate  the 
already  existing  dyspnoea.    In  some  simple  cases  even,  the  patient  cannot 
hear  the  pressure  of  the  binder ;  and  in  such  circumstances  it  has  been 
suggested,  that  support  should  be  given  to  the  affected  side  only,  by 
means  of  long  strips  of  adhesive  plaster,  applied  diagonally  across  the 
chest,  at  right  angles  to  the  axis  of  the  ribs,  so  as  to  control  their  ascent 
draing  respiration  (Hannay*).    In  most  cases,  it  is  more  convenient  to 
lay  the  patient  upon,  or  half  turned  upon,  the  injured  side  ;  thus  securing 
its  quiescence,  while  the  expansion  of  the  sound  side  is  left  uninterfered 
with.    Confinement  to  bed  is  expedient,  in  all  cases,  during  the  first 
few  days.    Eigid  antiphlogistic  regimen  is  enjoined;  and  active  anti- 
phlogistics  are  not  delayed,  if  pleuritic  or  other  inflammatory  accession 
threaten  in  the  chest.    Cough,  laughing,  talking,  and  every  cause  of 
unnecessary  movement  of  the  chest,  should  be  avoided,  if  possible. 
Opiates  will  always  check  the  tickling  cough,  should  treatment  for  it 
be  deemed  requisite.    The  bandaging  is  likely  to  limit  or  prevent  em- 
physema ;  but  if  this  prove  diftusive  and  painful,  relief  should  be  given 
oy  punctures.    Ordinarily,  it  does  not  occur  to  a  great  extent,  and 
spontaneously  disappears  in  the  course  of  a  few  days. 

*  MccL  Gazette,  November  1845. 
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Dislocation  of  the  Ribs. 

Post-mortem  examination  has  shewn  that  the  head  of  the  rih  may  be 
displaced  from  its  connection  with  the  spinal  column,  without  fracture. 
Such  an  accident  must  be  a  very  rare  one  ;  and  displacement  can  only 
occur  to  a  very  slight  extent.  The  injury  cannot  he  distinguished  from 
fracture  during  life,  and  requires  the  same  treatment.  The  costal  carti- 
lages are  sometimes  separated  from  the  sternum,  and  the  lower  ones 
may  become  displaced  from  each  other  as  well.  ThLs  is  still  more  rare. 
The  thoracic  bandage,  with  pressure  applied  over  the  started  cartilage, 
is  all  that  need  be  emjjloyed. 


Fracture  of  the  Sternum. 

The  sternum  is  sometimes  broken  by  direct  violence,  and  displaced 
inwards.  The  junction  of  the  upper  portion  with  the  central,  or  some 
part  of  the  central  portion,  is  the  common  site  of  this  injury  ;  the  xiphoid 
cartilage  and  its  attachment  rarely  sustaining  fracture  or  separation. 
The  fracture  is  usually  transverse ;  and  the  lower  fragment,  the  more 
prominent — sometimes  actually  riding  over  the  upper.  The  signs  are 
plain ;  deformity  by  displacement  being  at  once  discernible,  and  crepitus 
being  felt  during  the  backward  and  forward  movement  of  the  lower 
fragment  during  each  respiratory  act.  Treatment  is  as  for  broken  ribs ; 
and  here  assuredly  without  any  compress  over  the  broken  bone.  There 
is  the  same  necessity  for  watchful  anxiety  as  to  the  state  of  the  thoracic 
contents  as  in  cases  of  other  thoracic  injury. 


Caries  and  Necrosis  of  the  Ribs  and  Sternum. 

These  bones  are  liable  to  caries  and  necrosis,  in  connection  witli 
injury,  and  as  results  of  tertiary  sypliilis.  The  ordinary  local  and  con- 
stitutional treatment  should  be  put  in  force ;  except  in  those  cases  of 
chronic  caries  in  which  the  disease  is  slight,  and  has  been  of  very  long 
duration,  in  a  feeble  system.  Then,  operative  interference  is  apt  to  prove 
injurious  ;  and  it  is  well  to  be  contented  with  mere  palliation.  In  cases, 
too,  where  the  affection  of  bone  is  secondary  to  suppurative  disease  of 
the  chest,  all  active  treatment  of  the  affected  bone  should  be  abstained 
from.  The  external  disease  is  but  a  symptom,  and  probably  a  sequence, 
of  an  internal  and  much  more  important  disorder. 

When  operation  on  a  diseased  rib  is  necessary,  there  need  be  no  fear 
of  injuring  the  pleura,  or  that  bleeding  from  the  intercostal  vessels  will 
render  the  operation  hazardous  or  difficult ;  for  the  long-continued  irrita- 
tion has  produced  such  condensation  and  thickening  of  those  parts  which 
lie  between  the  bone  and  the  pleural  cavity,  as  to  afford  ample  space  for 
manipulation. 

Trephining  the  sternum,  recommended  first  by  La  Martiniere  for  the 
evacuation  of  purulent  collection  forming  in  the  anterior  mediastinum,  is 
not  likely  to  be  required  in  the  case  of  an  abscess,  while  still  confined  to 
the  posterior  aspect  of  the  bone ;  as  the  symptoms  which  iudicate^  its 
presence,  must  always  be  very  dubious.    When  such  an  abscess  points 
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it  rarely  makes  its  way  througli  the  Lone  ;  usually  mauit'esting  itself  on 
one  side,  between  the  costal  cartilages,  where  a  sufficient  aperture  of 
escape  Ccxn  easily  be  afforded  by  means  of  the  bistoury.  The  only  cir- 
cumstances which  might  justify  trephining  would  be  punctured  fractures 
of  the  bone,  as  after  sword  or  gunshot  wound,  with  lodgment  of  a  foreign 
body,  or  of  fragments  of  the  broken  bone — followed  by  unmistakeable 
signs  of  suppuration  ;  or  cases  of  abscess  of  the  mediastinum  pointing  in 
the  root  of  the  neck  and  remaining  obstinately  open,  Avhile  a  probe  could 
be  passed  downwards  for  some  six  or  eight  inches  behind  the  bone.  In 
cases  of  abscess  forming  over  the  sternum,  which,  when  opened,  disclose 
an  aperture  in  the  bone  from  which  pus  continues  to  be  discharged,  such 
opening  will  usually  be  found  to  consist  of  carious  bone,  and  to  be  the 
originating  cause  of  the  abscess.  Should  this  be  the  case,  the  diseased 
bone  may  be  removed  by  the  gouge,  if  it  resist  constitutional  treatment. 
When,  however,  the  opening  is  a  smoothly -rounded  cloaca,  and  the  pus 
seems  to  collect  within,  there  is  no  reason  why  a  more  free  escape  should 
not  be  afforded  by  the  trephine. 

Abscess  in  the  Axilla  may  be  due  to  some  internal  cause  not  easily 
recognisable ;  as,  for  example,  when  it  succeeds  to  typhoid  fever  or  scarla- 
tina. In  most  cases,  however,  it  results  from  some  peripheral  irritation 
communicated  by  the  lymphatics  of  the  arm,  which  are  then  tumid  and 
marked  by  red  lines  on  the  surface  of  the  integument  of  the  forearm  and 
arm.  Whitlow,  onychia,  and  poisoned  wounds  affecting  the  fingers,  are 
among  the  most  common  of  these  sources  of  the  evil ;  and  irritation  of 
the  mamma  or  nipple  in  the  female  may  produce  a  similar  effect.  The 
abscess  may  either  be  acute  or  clironic,  and  in  either  case  always  requires 
surgical  assistance  for  its  evacuation ;  as  the  fascia  of  the  floor  of  the 
axilla  opposes  a  steady  resistance  to  the  matter  reaching  the  surface, 
and  the  abscess  tends  to  burrow  deeply  upwards,  as  also  backwards 
beneath  the  scapula.  In  opening  such  abscesses,  the  parts  of  importance 
lie  to  the  outer  side  of  the  axillary  space,  close  to  the  coraco-brachialis 
muscle  ;  our  incision  should  therefore  be  made  in  the  apex  of  the  cavity, 
midway  between  the  anterior  and  posterior  folds  of  the  axilla,  and  near 
its  thoracic  boundary.  Having  reached  the  collection  of  matter,  the 
incision  should  be  extended  outwards,  so  as  to  afford  a  free  escape  for 
the  contents  of  the  sac.  Of  course,  in  scrofulous  abscesses,  the  opening 
should  be  delayed  as  in  other  similar  cases.  After  the  matter  has  been 
evacuated,  the  great  indication  is  to  keep  the  forearm  supported  in  a 
sling,  and  the  arm  steadily  affixed  to  the  side,  so  as  to  prevent  all 
movement,  which  in  this  situation  tends  to  oppose  speedy  cicatrization. 
Further,  in  these  cases,  a  good  nourisliing  and  stimulating  diet  will 
usually  be  indicated  by  the  condition  of  the  patient.  If  a  sinus  remain, 
without  disease  of  bone,  or  the  presence  of  a  foreign  body  to  account  for 
its  persistence,  warm  sea-bathing,  stimulating  injections,  and  change  of 
air,  with  cod  liver  oil,  should  be  employed. 


Hernia  of  the  Lung,  or  Pneumocele. 

Tliis  affection  may  be  :  1.  Congenital,  from  defective  development  ot 
the  thoracic  parictes  :  2.  Traumatic,  a  wound  having  left  a  portion  of 
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the  parietes  open  to  protrusion  ;  3.  Consecutive,  following  fracture  of  a 
rib,  or  perforation  of  the  chest's  wall  by  abscess ;  4.  Bjjontaneous,  pro- 
trusion taking  place  through  an  intercostal  space,  during  the  exertion  of 
coughing,  or  througli  the  natural  apertures  at  the  root  of  the  neck  beside 
the  large  blood-vessels.  The  intercostal  spaces  where  this  occurrence  has 
most  frequently  been  observed,  are  those  between  the  seventh,  the  eighth, 
and  ninth  ribs,  at  their  anterior  extremity. 

When  slowly  formed,  the  protruded  part  acquires  a  sac  from  the 
pleura  costalis  ;  and,  from  a  small  beginning,  may  come  to  be  of  great 
size — its  dimensions  greatest  during  forcible  expiration.  Auscultation 
reveals  nothing  in  inspiration ;  but  during  forced  expiration  an  intense 
vesicular  murmm-  is  heard,  similar  to  that  of  normal  inspiration,  and 
sometimes  accompanied  by  a  kind  of  crepitant  rale.  At  the  same  time, 
too,  an  impulse  is  given  to  the  hand,  and  the  "  vesicular  rustling"  may 
be  felt  as  well  as  heard. 

In  the  traumatic  form,  reduction  is  to  be  effected,  if,  as  will  usually 
be  the  case,  the  portion  of  lung  be  recently  protruded  and  in  a  fit  state 
for  replacement.  Otherwise,  it  has  been  the  usual  practice  to  remove  it 
by  incision.  K  left  to  itself,  the  part  becomes  of  a  dark  colour",  which 
has  been  mistaken  for  sphacelation.  But  it  is  probably  not  of  so  serious 
a  nature,  as  no  real  strangulation  occurs ;  and  on  this  account,  especially 
if  adherent  to  the  margin  of  the  wound,  the  protrusion  had  better  be  left 
alone. 

In  the  other  forms,  the  protrusion  is  reduced,  and  a  firm  compress 
and  bandage  worn  continuously  to  support  the  thoracic  parietes  at  the 
weakened  part. 

Bruise  of  the  Thorax. 

This,  when  confined  to  the  walls  of  the  cavity,  constitutes  a  very 
common,  painful,  but  not  serious  injury,  requiring  only  that  as  complete 
repose  as  is  possible  should  be  afforded  to  the  injured  side.   This  is  best 
effected  by  means  of  the  binder  applied  as  for  fracture  of  the  ribs.  Con- 
siderable anxiety  in  cases  of  such  injury  may,  however,  be  excited  in  the 
mind  of  both  practitioner  and  patient,  by  a  doubt  as  to  the  presence  of 
fracture  of  the  ribs,  or  consecutive  pleurisy.    In  some  cases  it  is  impos- 
sible to  make  a  differential  diagnosis  between  fracture  of  the  ribs  and 
bruise  of  the  chest,  especially  when  the  injury  has  been  a  direct  one,  and 
inflicted  posteriorly  near  the  angle  of  the  ribs  ;  fortunately,  therefore,  the 
treatment  of  both  injuries  is  much  the  same.    By  a  consideration  of  the 
state  of  the  pulse,  and  by  auscultation,  all  doubt  as  to  the  presence  of 
pleurisy  should  be  easily  set  at  rest.    Fortunately,  at  the  present  day, 
large  depletory  bleeding  does  not  constitute  an  essential  part  of  the  treat- 
ment of  pleurisy ;  as  there  can  be  no  doubt  that,  in  former  times,  many 
patients  sufiering  from  nothing  more  than  bruise  of  the  thoracic  walls, 
were  most  unnecessarily  subjected  to  copious  general  blood-lettings. 

In  young  children,  or  sometimes  even  in  adults,  serious  injuries  may 
be  inflicted  upon  the  thoracic  contents  by  a  crusliing  force  which  does 
not  fracture  any  of  the  bones.  The  nature  of  the  injury,  its  mode  of 
infliction,  and  the  symptoms  of  collapse  which  attend  or  follow  upon  the 
accident,  are  sure  to  indicate  the  presence  of  such  serious  complications. 
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Wounda  of  the  Thoracic  Parietes. 

These  vary  in  character,  caiise,  and  effects,  as  do  other  wounds  ;  and, 
except  as  to  their  diagnosis  from  penetrating  injuries,  do  not  require 
special  recognition — as  they  need  merely  ordinary  treatment. 

Wounds  which  penetrate  the  Thoracic  Cavity. 

These  may  be  inflicted  by  the  thrust  of  a  sharp  instrument,  by  the 
penetration  of  obtuse  bodies,  by  gunshot,  or  by  the  penetration  of  a 
fractured  rib.  Danger  is  great  both  at  once  and  secondarily ;  immedi- 
ately it  may  be,  though  rarely,  by  loss  of  blood,  and  by  entrance  of  air 
through  the  wound  into  the  pleural  cavity ;  subsequently,  and  more 
commonly,  by  inflammatory  results.  The  last  mentioned  danger  is  also 
the  most  serious.  Penetrating  wounds  by  sharp  instruments,  when  the 
lungs  are  injured,  are  always  formidable  by  bleeding ;  while  pneumo- 
thorax, and  inflammatory  results,  are  nearly  certain  to  ensue.  But,  in 
the  case  of  an  obtuse  body  penetrating,  the  elasticity  of  the  lung  may 
save  the  tissue  from  injury,  which,  from  a  sharply-pointed  body,  it  could 
not  fail  to  sustain.  The  symptoms  present  in  aU  such  cases  are  a  sense 
of  oppression  in  the  chest,  suddenly  induced  and  gradually  increasing, 
and  more  or  less  interruption  to  the  pulmonary  circulation,  attended  by 
venous  congestion  of  the  lips  and  face  due  to  imperfect  oxygenation  of  the 
blood.  When  the  pulse  becomes  feeble,  quick,  and  irregular,  and  the 
extremities  cold — and  when  the  wound  is  free  and  the  expansion  of  the 
thoracic  parietes  uninterrupted — although  the  breathing  may  be  hurried 
and  the  sense  of  oppression  great,  dyspnoea  properly  so  called  cannot  be 
said  to  exist. 

1.  Wounds  of  the  Pleural  Cavity. — If  the  intercostal  artery  have 
been  wounded,  bleeding  is  likely  to  be  troublesome  ;  this  however  is  a  rare 
though  occasional  occurrence.    The  loss  may  be  excessive  through  the  ex- 
ternal wound ;  or,  especially  when  the  wound  is  small  and  punctured,  or 
situated  near  the  upper  part  of  the  chest,  without  any  external  indication 
of  hemorrhage,  blood  is  likely  to  escape  into  the  pleural  cavity,  and, 
compressing  the  lung,  to  constitute  a  dangerous  h£emato-thorax.  To 
arrest  the  bleeding,  therefore,  should  engage  our  first  attention ;  and  to 
secure  the  vessel,  one  of  two  methods  may  be  adopted.    If  the  wound  is 
an  open  one,  the  mouth  of  the  vessel  should  be  exposed,  seized  with 
artery  forceps,  and  tied ;  or  compression  by  lint,  or  by  the  finger  of  an 
assistant,  should  be  employed.    Some  have  advised  that  both  the  vessel 
and  the  adjacent  rib  should  be  surrounded  by  a  ligature ;  or  that  a  wire, 
carrying  a  compress  of  lint,  should  be  passed  round  by  means  of  a  semi- 
circular needle.    Others  have  recommended  that  a  bandage  having  been 
placed  over  the  part,  a  fold  of  it  should  be  pushed  into  the  wound, 
between  the  ribs  ;  and  that  the  linen  pouch  thus  formed  within  the 
pleural  cavity  should  be  crammed  with  charpie,  by  means  of  a  probe  or 
director  ;  then,  by  tightening  the  bandage,  and  securing  it  firmly  round 
the  chest,  that  this  internal  plug  should  be  made  to  compress  the  vessel 
and  occlude  its  orifice.    But,  indeed,  the  frequency  of  wound  of  the 
intercostal  vessels  has  been  very  much  exaggerated  ;  and  in  most  cases 
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the  ordinary  liemostatics,  ligature  and  i)tcssure,  will  not  be  found  to  fail. 
The  most  serious  cases  of  injury  of  the  intercostal  arteries,  are  when  tho, 
wound  is  an  oblique  and  punctured  one ;  or  when,  from  Iracture  of  the 
ujjper  libs  near  their  angles,  the  upper  intercostal  arteries  have  been 
wounded,  and  when,  without  any  external  manifestation  of  hemorrhage, 
copious  bleeding  gradually  accumulates  in  the  thoracic  cavity.  Wlien, 
again,  the  bleeding  occurs  externally,  but  the  vessel  cannot  ha  seen,  the 
surgeon  should  bear  in  mind  that  the  flow  of  bright  arterial  blood  may 
be  from  the  substance  of  the  lungs.  The  mere  fact,  however,  that  the 
blood  is  frothy,  should  not  lead  to  the  decided  conclusion  that  the  som'ce 
is  from  a  wound  of  the  lung  ;  for,  in  either  case,  the  blood  may  be  mixed 
with  air. 

Entrance  of  air  by  the  wound,  and  accumulation  of  it  within  the 
chest,  are  to  be  avoided  when  the  wound  is  small,  and  unattended  by 
laceration,  or  copious  and  unarrested  bleeding,  by  its  early  and  accurate 
closure.  Otherwise,  the  condition  of  pneumo-thorax  is  established  ;  and 
if  the  air  enters  more  fi-eely  than  it  escapes,  the  lung  becomes  compressed 
and  collapsed.  When,  however,  the  opening  in  the  thoracic  parietes  is 
considerable,  and  does  not  admit  of  being  closed,  as  in  gunshot  wounds, 
we  are  able  to  observe  the  natural  progress  of  events.  Thus,  the  air  both 
entering  and  escaping  freely,  while  at  the  same  time  the  lung  is  not 
wounded,  immediate  collapse  of  this  organ  upon  the  affected  side  does 
not  either  usually  or  necessarily  ensue.  It  in  fact  remains  passive ;  the 
chest  walls  moving,  and  giving  to  it  sometimes  even  the  appearance  of 
expansion  cUiring  expiration  and  contraction  during  inspiration.  In 
other  cases,  when  tlie  patient  coughs,  and  thus  closes  the  glottis  during 
expiration,  the  forcible  inflation  of  the  lung  upon  the  wounded  side,  by 
contraction  of  the  sound  side  of  the  chest,  really  produces  an  expansion 
of  the  lung  during  expiration ;  and  that  to  such  an  extent,  that  if  a 
considerable  quantity  of  air  has  entered  the  thoracic  cavity  through  the 
wound,  the  portion  of  the  lung  corresponding  to  the  opening  in  the 
parietes  may  even  become  forcibly  protruded,  constituting  a  traumatic 
hernia  of  th.e  lung.  Under  any  circumstances,  when  the  function  of  the 
lung  upon  the  injured  side  is  much  embarrassed,  the  breathing  is  conse- 
quently rendered  imperfect ;  and  the  sound  lung,  having  suddenly  a 
great  amount  of  additional  duty  thrown  upon  it,  labours  in  its  fmic- 
tion,  becomes  dangerously  congested,  possibly  apoplectic,  or  attacked  by 
the  inflammatory  process.  These  immediate  dangers  having  been  sur- 
passed, others  remain.  The  wound,  suppurating,  may  lead  to  serious 
affection  of  the  pleura  upon  the  injured  side,  by  extension  of  the  inflam- 
matory process  ;  and  this  has  to  be  guarded  against  by  antiphlogistic 
regimen,  in  the  first  instance,  followed,  if  need  be,  by  venesection  and 
antimony.  In  most  cases,  however,  a  putrescent  sero-purulent  fluid 
collects  in  the  thoracic  cavity,  attended  Avith  a  typhoid  condition  of 
system  requiring  the  free  use  of  stimulants  instead  of  evacuants  and 
sedatives. 

2,  Wounds  of  the  Pleural  Cavity  and  Lung. — Here  the  dangers  are 
from  hemorrhage,  pneumo-thorax,  and  emj^hysema,  and,  at  a  later  period, 
from  the  occurrence  of  tlie  inflammatory  process.  1'hcre  is  now  a  tliird 
outlet  for  the  bleeding  j  by  the  bronchial  tubes,  as  well  as  into  the  pleural 
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cavity,  and  tlu-ougli  the  external  woinul.    And  the  hemorrhage,  coming 
from  .so  vascular  an  organ  as  the  lung,  especially  when  the  Avound  impli- 
cates the  base,  is  likely  to  prove  formidable,  if  not  speedily  ftital.  Here, 
too  the  woimded  lung  admits  of  complete  contraction,  with,  in  most 
cases,  though  not  always,  the  rapid  induction  of  pneumo-thorax — whether 
the  external  AVOund  be  free  or  punctured — the  air  finding  its  way  with 
each  inspiratory  movement  from  tlie  trachea  and  its  branches,  through 
the  Avound  of  the  lung  into  the  pleural  cavity.    When  the  wound  is  a 
fi-ee  one,  the  atmospheric  equilibrium,  within  and  external  to  the  lung, 
permits  the  contractile  tendency  of  the  organ  to  develope  its  full  result ; 
while  on  the  other  hand,  Avhen  the  Avound  is  pvinctured,  the  air  finding 
a  more  ready  access  to  the  pleural  cavity  through  the  Avound  in  the 
lung,  and  not  readily  escaping  thence,  either  through  the  wound  in  the 
hmg,  or  through  that  in  the  parietes,  tends  with  each  expiratory  effort 
to  produce  more  complete  collapse  of  the  pulmonary  tissue.    The  usual 
signs  of  this  injury  are — a  state  of  system  bordering  on  collapse,  great 
anxiety  of  countenance,  difficult  breathing,  bleeding  from  the  wound, 
and  expectoration  of  frothy  florid  arterial  blood,  with  traumatopnoea, 
Avhen  the  wound  is  patent,  or  the  development  of  emphysema  when  the 
Avound  is  punctured,  the  air,  instead  of  escaping,  accumulating  in  the 
areolar  tissue.    Bleeding  is  dangerous,  by  direct  loss,  and  by  risk  of 
htemato-thorax ;  and  also  by  probable  accumulation  in  the  bronchial  tubes 
and  trachea,  during  the  stage  of  collapse.    Afterwards  comes  the  peril 
of  congestion  and  inflammatory  accession  in  the  lung  upon  the  uninjured 
side.    And,  lastly,  by  profuse  and  continued  discharge  from  the  suppu- 
rating Avound  and  pleural  cavity,  the  patient  may  perish  under  the 
symptoms  of  phthisical  hectic.    Inflammatory  invasion  of  the  wounded 
lung  is  one  of  the  serious  consequences  mentioned  by  most  systematic 
AATiters,  and  by  some  spoken  of  as  an  invariable  consequence.    It  is  in 
truth,  however,  rather  a  rare  occurrence.    When  it  is  demonstrated  in 
a  post-mortem  examination,  the  conditions  observed,  even  in  cases  of 
gunshot  Avound,  are  very  different  from  the  red  and  grey  hepatized 
condition  observed  in  idiopathic  pneumonia.    The  affection  is  limited 
to  the  track  of  the  wound  and  its  immediate  neighbourhood  ;  Avhile 
slougliing  and  suppuration,  except  in  the  mere  track  of  the  wound,  are 
rare  ;  and  when  an  abscess  forms,  it  may  usually  be  traced  to  the  lodg- 
ment of  some  foreign  body.    When  such  inflammatory  result  of  a  lung 
Avound  does  occur,  it  is  unattended  by  any  of  the  symptoms,  physical  or 
rational,  which  characterize  idiopathic  pneumonia. 

The  first  danger  is  met  by  rest,  quietude,  and  rigid  antiphlogistic 
regimen ;  recourse  being  had  also,  if  need  be,  to  more  dii-ect  means  of 
controlling  the  hemorrhage,  by  inducing  coagulation  in  the  bleeding 
vessels — such  as  rapid  abstraction  of  blood  from  one  or  both  arms,  the 
use  of  bladders  of  ice  applied  to  the  chest,  with  the  employment  inter- 
nally of  nauseants,  acetate  of  lead  and  opium,  etc.  Eallying  and  reaction 
bavmg  occurred,  antiphlogistics  come  into  use  to  relieve  the  congested 
condition  of  the  uninjured  lung.  In  employing  them,  the  probability  of 
a  prolonged  and  exliausting  illness  nmst  be  borne  in  mind  j  and  although 
the  written  dictum  of  most  surgical  writers,  at  the  present  day,  is  in  favour 
of  lull  and  repeated  venesections,  to  diminish  so  far  as  is  consistent  with 


1)70 


FOREIGN  BODIES  IN  THE  CHEST. 


life  the  quantity  of  the  circuUitiiig  fkiid,  I  am  inclined  strongly  to  believe 
that  in  sucli  cases  it  has  little,  if  any,  eifect  as  an  antiphlogistic ;  acting 
rather  mechanically,  by  relieving  the  congestion  of  the  uninjured  side, 
through  diminution  of  the  q^uantity  of  the  whole  volume  of  blood.  In 
such  circumstances,  stimulants  will  be  found  frequently  to  afford  quite 
as  efficient  relief  to  the  dyspnoea  when  it  sets  in  ;  and  by  the  regulated 
use  of  ether,  ammonia,  and  opiates,  with  digitalis,  aconite,  or  antimony — 
should  the  state  of  the  hardness  of  the  pulse  seem  to  need  these — the 
congestion  of  the  right  side  of  the  heart  will  usually  be  found  speedily 
to  pass  off,  the  breathing  becoming  less  rapid  and  oppressed.  Hectic 
having  threatened  or  set  in,  nourishing  articles  of  diet,  with  a  requisite 
allowance  of  stimulants,  must  be  administered.  Tlie  local  management 
is  simple  throughout.  At  first  careful  examination  of  the  wound  is  made, 
in  order  that  no  foreign  matter,  or  splinters  of  bone,  within  reach,  may  be 
permitted  to  remain.  By  some,  immediate  closure  of  the  wound  in  the 
thoracic  parietes  is  recommended ;  hoping  thus  to  assist  in  checking  the 
flow  of  blood,  and  to  diminish  the  risk  of  pleurisy.  Instead  of  such  a 
happy  effect  following,  however,  putrescence  of  the  blood  effused  witliin, 
and  the  induction  of  a  typhoid  state  of  system,  are  almost  certain  to 
ensue  ;  only  to  be  relieved  by  again  opening  up  the  wound,  or  making  a 
new  one  in  a  more  dependent  position,  so  as  to  evacuate  the  decomposing 
fluid  collected  within  the  chest.  Then  the  part  is  covered  by  tepid 
Avater- dressing,  retained  by  light  bandaging.  And  the  patient  is  laid, 
and  directed  to  remain,  on  the  wounded  side,  so  as  to  favour  outward 
escape  of  discharge  ;  wliile  by  this  posture,  also,  adhesion  is  favoured 
between  the  corresponding  wounded  portions  of  the  two  pleuras,  so  as  to 
shut  off  the  injured  part  from  the  general  costal  cavity.  When  laceration 
exists,  as  in  gunshot  injuries,  great  watchfulness  is  necessary  at  the  time 
of  the  seiDaration  of  sloughs,  lest  secondary  hemorrhage  occur.  Small 
doses  of  aconite  are  of  use  in  averting  this ;  by  subduing  the  febrile 
excitement  of  the  circulation  which  usually  precedes  its  occurrence. 

Lodgment  of  Foreign  Bodies. 

These  may  be  of  various  kinds  ;  e.g.,  a  portion  of  a  knife  or  poig- 
nard,  or  of  an  arrow  or  lance,  a  bullet,  fragments  of  shattered  ribs,  portions 
of  the  patient's  clothes,  a  button,  money,  or  some  object  which  occupied 
the  patient's  pocket ;  portions  of  lint,  as  compresses,  or  tents  introduced 
into  the  wound,  with  the  view  of  checking  bleeding,  or  maintaining  the 
patency  of  the  aperture.  These  may  either  remain  persistently,  becoming 
encysted,  and,  although  a  source  of  more  or  less  uneasiness,  creating  Httle 
or  no  inflammatory  mischief ;  or  they  may  excite  suppuration,  and  be- 
come spontaneously  extruded  by  the  original  wound,  or  by  a  fresh  open- 
ing, or  by  being  expectorated — the  abscess  having  evacuated  itself  into 
the  bronchi. 

When  the  case  comes  under  treatment  at  a  recent  period  after  the 
infliction  of  the  wound,  and  the  lodgment  of  the  foreign  body,  this  should 
be  extracted  if  within  reach  of  the  finger  ;  the  Avound  being  dilated,  if 
need  be,  for  this  purpose.  If  not,  it  had  much  better  be  left  alone ;  as 
all  poking  with  probes,  or  forceps,  on  the  chance  of  finding  a  foreign 
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substance,  is  only  likely  to  create  lurther  mischief.  When  the  lodgment 
has  existed  for  some  time,  and  a  chronic  purulent  discharge  continues  to 
flow  from  the  wound,  careful  exploration  by  means  of  a  probe  is  then 
likely  to  tiiford  more  trustworthy  information ;  and,  if  need  be,  dilata- 
tion of  the  wound,  or  even  excision  of  a  portion  of  rib,  may  be  found 
necessary,  for  exploring  the  portion  of  the  sinus  interior  to  the  thoracic 
cavity  with  the  hnger,  or  for  extracting  the  foreign  body  when  recognised. 
When  the  foreign  substance  is  metallic,  it  may  become  encysted;  or, 
according  to  the  observation  of  some  surgeons,  in  a  few  rare  cases,  it 
may  lie  loose  in  the  cavity,  and  move  Avith  every  change  in  position  of 
the  patient's  trunk.  In  such  circumstances,  no  interference  is  either 
indicated  by  symptoms,  or  permissible  in  practice. 


Hcem  ato- Tliorox. 

This  term  denotes  an  accumulation  of  blood  in  the  pleural  cavity, 
causing  more  or  less  compression  of  the  corresponding  lung,  with  the 
concomitants  and  consequences  of  this,  already  noticed.  It  may  be  pro- 
duced by  spontaneous  escape  of  blood,  through  rupture — as  in  aneurism  ; 
much  more  frequently  it  is  of  traumatic  origin — by  wound  of  the  lung, 
or  of  an  intercostal  artery.  It  may  be  either  simple  or  compound  ;  the 
latter,  if  the  result  of  a  penetrating  wound  ;  the  former,  if  caused  by 
puncture  of  the  lung,  or  of  an  intercostal  artery,  in  a  case  of  fractured 
rib  with  much  displacement  of  the  sharp  ends  of  the  bone — the  integu- 
ment remaining  entire.  According  to  the  extent  of  accumulation,  respira- 
tion is  more  or  less  oppressed ;  there  is  dulness  on  percussion  over  the 
dependent  part  of  that  side,  and  no  respiratory  murmur  can  be  heard ; 
on  the  opposite  side,  respiration  is  puerile  ;  the  patient  can  Ke  only  on 
the  affected  side  ;  the  countenance  is  anxious  ;  the  general  surface  is  cold 
and  pale,  and  the  face  and  neck  are  bedewed  by  a  clammy  sweat ;  there 
is  also  feeble  pulse,  with  cold  extremities,  suppression  of  urine,  and  other 
signs  of  serious  loss  of  blood.  In  cases  of  hsemato-thorax  occurring 
some  days  after  the  infliction  of  the  wound,  the  corresponding  side,  from 
the  false  ribs  to  the  quadratus  lumborum,  has  often  been  observed  of  a 
violet  colour.  The  ordinary  ecchymosis,  however,  which  constantly  forms 
in  the  immediate  neighbourhood  of  the  wound  shortly  after  its  infliction, 
must  not  be  mistaken  for  this  symptom,  first  described  by  Valentin. 

If  the  affection  be  not  compound,  and  slight  in  other  respects,  treat- 
ment is  analogous  to  that  of  sanguineous  collections  in  the  external  parts 
of  the  body,  following  bruise.  Incisions  into  the  cavity  of  the  thorax 
should  be  abstained  from,  though  recommended  by  some  in  cases  where 
the  bleeding  is  presumed  to  come  from  a  wound  of  the  lung,  as  a  means 
of  checking  the  flow  by  causing  coUapse  of  that  organ.  In  most  cases 
the  blood  gradually  disappears  by  absorption.  Bags  filled  with  fragments 
of  ice  should  be  applied  to  the  chest ;  the  patient  should  be  laid  upon 
the  injured  side,  and  kept  as  still  as  possible,  while  nothing  but  cold 
fluids,  and  these  in  as  small  quantities  and  as  little  stimulating  as  pos- 
sible, should  be  given.  Venesection  may  be  advisable  in  some  few 
cases,  to  arrest  bleeding,  and  so  to  limit  the  accumulation  ;  diminishing 
also  the  amount  of  circulating  fluid  in  the  labouring  sound  lung,  and 
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at  the  same  time  mitigating  iutlammatory  disease  in  all  the  injured  parts, 
ii;  however,  the  accumulation  be  obviously  great— as  evidenced  by  the 
amount  of  dulness  and  fulness  of  the  side,  and  by  the  oppression  in 
breathing — it  may  become  necessary  to  afford  the  confined  blood  means 
of  escape,  by  making  a  suitable  opening  in  the  parietes. 

In  the  compomid  form,  the  wound  is  left  open,  and  the  patient  laid 
upon  the  injured  side,  so  as  to  admit  of  the  escape  of  all  the  blood  which 
would  otherwise  collect  within  the  cavity  of  the  chest,  and  become  there 
putrescent.  To  make  this  escape  more  certain,  a  counter-opening  may 
even  be  required  ;  and  is  to  be  preferred  to  the  introduction  of  syringes 
to  wash  out  the  cavity,  or  of  drainage  tubes  to  draw  olf  the  fluid.  The 
means  already  mentioned  are  taken  to  arrest  the  bleeding ;  and  should 
its  source,  and  the  symptoms  of  its  existence,  be  doubtful,  it  may  even 
be  prudent  to  open  the  wound  to  ascertain,  so  far  as  is  possible,  the  real 
state  of  matters. 

Fneumo -Thorax  and  Emphysema. 

Pneumo-Thorax. — This  denotes  accumulation  of  air  in  the  pleural 
cavity.  The  case  may  be  either  medical  or  surgical ;  the  latter  some- 
times occurring  when  the  pleural  cavity  is  opened,  and  the  lung  unhurt, 
but  more  commonly  dependent  on  wound  of  the  limg  ;  the  former  caused 
by  perforating  ulcer,  connected  with  tubercular  abscess,  Tlie  traumatic 
form  is  the  result  of  penetrating  wound,  oblique  and  valvular ;  or  of 
fractured  rib,  displaced  inwards.  It  has  also  resulted  fi-om  mere  bruise 
of  the  chest ;  the  lung  and  pleura  pulmonaHs  having  given  way  by 
rupture.  Its  signs  are  : — absence  of  the  respiratory  murmur  on  the 
affected  side,  with  a  peculiarly  clear  tympanitic  resonance  on  percussion ; 
the  thoracic  wall  and  the  ribs  are  fixed ;  and,  on  the  opposite  side, 
respiration  is  puerile,  as  in  the  preceding  affection.  In  the  medical 
form,  there  is  usually  fluid  as  well  as  air  in  the  chest ;  consequently  a 
splashing  of  this  fluid  is  heard,  on  (Hippocratic)  succussion ;  and  coughing 
or  speaking  produces  a  ringing  sound,  termed  metallic,  or  amphoric 
resonance. 

Treatment  consists  in  affording  ease  to  the  working  lung,  and  avert- 
ing inflammatory  accession.  Judicious  loss  of  blood,  as  already  seen, 
conduces  powerfully  to  both  objects.  In  urgent  cases,  an  outward 
escape  is  to  be  afforded  to  the  air  ;  and  one  or  two  limited  incisions 
into  the  areolar  tissue  in  the  neighbourhood  of  the  broken  ribs,  when 
emphysema  complicates  the  pneumo-thorax,  will  generally  reheve  both 
conditions.  When,  however,  there  is  no  emphysema,  or  when  such 
incision  affords  no  relief,  paracentesis,  by  means  of  a  small  exploring 
trocar  and  canula,  may  be  required.  Care  must  of  course  be  tiikeu, 
before  resorting  to  this,  that  we  are  certain  upon  which  side  the  pneumo- 
thorax really  exists — a  matter  sometimes  of  difficulty  where  both  sides 
are  injured,  and  emphysema  is  extensive. 

Emphysema  sometimes  co-exists  with  Pneumo-thorax.  We  have 
already  seen  that  the  air  may  enter  the  cavity  of  the  thorax  through  a 
valvular  wound  during  inspiration,  and  instead  of  escaping  freely  diuing 
expiration,  become  diffused  into  the  areolar  tissue  around  and  in  the 
neighbourhood  of  the  wound.    In  other  cases,  as  e.  ;/.,  where  a  fractured 
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l  ib  has  wounded  the  lung,  tho  air,  escaping  from  this  organ  during  the 
inspiratory  movement  of  the  chest,  is  forced  with  each  expiratory  effort 
through  the  wound  in  the  pleura  costaUs,  and  thence  into  the  areolar 
tissue  ;  and  in  tliis  case  not  only  may  the  emphysema  distend  the  areolar 
tissue  in  tho  immediate  neighbourhood  of  tho  injury,  but  even  of  the 
whole  body — the  palms  of  the  hands  and  soles  of  the  feet  alone  excepted. 
Such  general  diffusion,  however,  is  rare,  its  extent  being  usually  limited 
to  the  alfected  side.  The  condition  is  recognised  by  the  uniformly 
diffused  but  ill-defined  character  of  the  swelhng  produced  by  the  con- 
fined air ;  the  surface  of  the  skin  presenting  a  white  appearance  and  a 
duninished  temperature,  and  crackhng  and  dimpling  under  the  pressure 
of  the  finger,  while  the  depressions  left  rapidly  disappear.  The  treat- 
ment of  the  affection  consists  in  the  application  of  a  compress  over  the 
site  of  the  pleural  aperture,  and  in  the  employment  of  punctures  or 
limited  incisions  to  afford  relief  to  the  tension  and  uneasiness  induced. 
WTieu  the  emphysema  is  limited,  nothing  beyond  the  application  of  a 
binder  round  the  chest  is  required,  and  the  air  spontaneously  disappears 
within  a  brief  period. 

Paracentesis  Thoracis. 

An  opening  into  the  pleural  cavity  may  be  required,  we  have  seen, 
on  account  of  the  accumulation  of  air  or  blood.  It  may  also  be  needed 
in  consequence  of  fluids  having  collected  there — the  result  of  dropsical 
effusion  or  of  inflammatory  disease — Hydro- thorax,  Pleuritic  effusion,  and 
Empysema ;  affections  which  belong  to  the  department  of  the  Physician, 
and  whose  progress  and  consequences  it  is  unnecessary  to  consider  here. 
In  all  of  them,  when  the  intervention  of  Surgery  is  needed,  the  side  is 
found  dull  on  percussion,  and  swoln,  and  the  ribs  are  unusually  separate, 
the  interspaces  bulging  ;  there  are  dyspnoea,  difficulty  of  lying  on  the 
sound  side,  and  the  other  signs  of  pleural  accumulation  already  noticed  ; 
the  side  enlarges  more  and  more,  and  even  fluctuation  may  come  to  be 
discernible  in  the  intercostal  spaces  ;  and  ultimately,  in  cases  of  em- 
pyasma,  spontaneous  evacuation  may  take  place  at  the  most  prominent 
part,  as  in  ordinary  abscess. 

For  the  discharge  of  purtdent  and  sero-purulent  fluids,  an  opening  is 
made  by  means  of  a  trocar  and  canula.  This  instrument  may  be 
employed,  subintegumentally,  as  in  the  case  of  chronic  abscess.  Or, 
in  some  cases,  the  opening  may  requii-e  to  be  made  direct,  by  means 
of  the  bistoury,  and  left  patulous  and  dependent.  However  made, 
the  margins  of  the  ribs  should  be  carefuUy  avoided — especially  the 
lower  border  of  the  upper  rib,  beneath  cover  of  whicli  the  superior 
and  larger  branch  of  the  intercostal  artery  runs.  In  the  direct  punc- 
ture, it  is  well  to  make  a  preliminary  incision  through  the  skin  and 
nmscular  stratum,  by  means  of  a  scalpel ;  merely  completing  per- 
foration by  the  trocar.  As  to  the  most  eligible  point  for  making  such 
a  wound,  authorities  greatly  differ.  The  opening  must  be  dependent, 
and  sufficient  in  all  respects  for  evacuation,  and  therefore  should  not 
he  made  higher  than  the  fifth  or  sixth  rib;  and  yet  it  must  not  be 
80  placed  as  to  endanger  the  diaphragm — which  Avould  be  the  case 
were  the  puncture  made  lower  down  than  the  ninth  or  tenth  rib  j 
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tlioiigli  this  part,  it  is  to  he  roniemhered,  when  paracentesis  is  required,  is 
usually  displaced  downwards  very  considerably  by  the  accumulation,  and 
is  further  protected  by  the  patient  being  directed  to  inspire  during  the 
act  of  puncture.  The  space  between  the  fifth  and  sixth  ribs  is  frequently 
chosen,  midway  between  the  spine  and  sternum.  Some  prefer  that  be- 
tween the  sixth  and  seventh  ;  others  operate  between  the  seventh  and 
eighth.  Some  have  gone  as  high  as  between  the  fourth  and  fifth  ribs, 
having  observed  that  natural  pointing  not  unfrcquently  takes  place  there. 
Of  late,  the  space  between  the  sixth  and  seventh,  or  that  between  the 
seventh  and  eighth  has  been  opened,  by  cautious  dissection  and  the 
thrust  of  a  small  trocar,  at  the  most  dependent  part — ^below  the  lower 
angle  of  the  scapula.  Upon  the  whole,  puncture  between  the  fifth  and 
eighth  ribs  upon  the  right  ride,  and  the  sixth  and  ninth  upon  the  left, 
midway  between  the  spine  and  sternum,  seems  the  site  most  appropriate. 
The  patient  having  been  placed  with  the  side  prominent  and  dependent, 
and  arrangements  made  for  turning  him  on  his  face,  should  oppressed 
respiration  ensue,  a  small  trocar  and  canula  are  introduced  directly  into 
the  thoracic  cavity ;  and  the  trocar  being  withdrawn,  the  fluid  flows 
in  a  steady  stream  through  the  canula  ;  the  utmost  care  being  taken 
to  prevent  entrance  of  air  into  the  pleural  cavity.  To  render  this,  if 
possible,  more  secure,  the  trocar  and  canula  may  be  included  within  a 
closed  bladder  emptied  of  air  and  containing  water,  the  fundus  of  which 
is  provided  with  a  stopcock  which  can  be  opened  in  a  dependent  position 
below  water,  when  the  trocar  has  been  withdrawn  from  the  canula ; 
others  employ  syringes  with  valves  adapted  to  a  drainage,  or  stopcock- 
trocar,  by  means  of  which  the  cavity  of  the  thorax  is  pumped  empty. 
Enough  having  been  removed,  as  the  canula  is  withdrawn  the  greatest 
care  must  be  taken  to  avoid  the  entrance  of  air ;  the  patient  is  exhorted 
to  shallow  breathing ;  and  the  wound  is  instantly  shut  up,  the  puncture 
being  treated  so  as  to  secure  immediate  union.  Subsequently,  the 
operation  may  be  repeated,  if  necessary.  Eelief  is  certain,  for  the  time  ; 
and,  in  not  a  few  cases,  this  adaptation  of  surgery  to  medicine  seems  to 
have  been  instrumental  towards  a  permanent  cure.  In  the  case  of 
empyjema  acutely  formed,  or  ensuing  upon  a  wound  situated  too  high 
to  dford  an  efficient  drain  to  the  fluid,  a  direct  opening  by  incision 
should  be  made ;  and  if  permanency  seem  preferable  to  closure  and 
re-opening,  as  will  usually  be  the  case,  this  is  secured  by  interposing  a 
bit  of  lint  between  the  edges  of  the  wound.  To  favour  discharge,  the 
patient  remains  recumbent  on  the  affected  side  ;  and  in  some  cases 
where  the  empytema  has  gone  on  for  months  discharging,  and  the  side 
has  contracted  so  that  the  ribs  are  imbricated  over  each  other,  removal 
of  a  portion  of  bone  may  be  required  to  afi"ord  a  sufiicieutly  free  opening 
for  escape  of  the  matter  collecting  within. 


Wounds  of  the  Heart 

These  may  be  inflicted  by  cutting  or  pointed  weapons,  varying  much 
in  size,  or  may  result  from  gunshot  injury.  They  generally  prove  fatal ; 
but  are  not  necessarily  so,  either  immediately  or  ultimately,  the  patient 
in  a  few  exceptional  cases  living  for  days,  ^vceks,  or  even  years  after  the 
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iuflictioii  of  the  wouiul.  The  size  of  the  wound,  its  situation,  or  the 
mode  of  its  infliction,  do  not  seem  to  inlhience  the  result  ao  much  as  the 
direction  in  which  it  has  passed,  with  reference  to  the  fibres  of  this 
ov^an.  In  man,  while  the  smallest  punctures,  such  as  those  with  a 
needle  or  pin,  have  proved  speedily  fatal,  more  serious  injuries  have 
been  long  survived  or  even  recovered  fi'om.  Dr.  Grace  of  Cupar -Fife 
attended  a  patient,  who  died  in  two  days  after  puncture  of  the  right 
auricle  of  the  heart  with  a  large  needle.  Villeneuve,  the  French  admiral 
opposed  to  Nelson  at  Trafalgar,  who  died  suddenly,  is  said  to  have 
committed  suicide  in  tliis  way.  Dr.  Murray  Dobie  had  under  his  care, 
when  a  house-surgeon  in  the  Infirmary,  a  child  which  died  witliin  a 
few  days  after  a  punctiu-e  of  the  heart  with  a  darning  needle.  The 
Due  de  Eerri  lived  only  eight  hours  after  a  wound  of  the  right  auricle 
with  a  saddler's  awl.  In  1728,  a  gentleman  attached  to  the  Sardinian 
Court  died  suddenly,  from  a  puncture  with  a  golden  needle  inflicted  by 
his  wife  when  he  was  asleep.  On  the  other  hand,  in  the  fourteenth 
volume  of  the  Medical  Gazette,  the  case  of  a  boy  is  narrated  who  lived 
five  weeks  after  the  transfixion  of  the  right  ventricle  of  the  heart  by  a 
wooden  pin  three  inches  in  length,  which  was  found  lodged  there  after 
death.  "We  also  find  the  case  of  a  patient  who  survived  three  weeks 
with  a  watchmaker's  file  run  through  both  ventricles.*  In  the  four- 
teenth volume  of  the  Edinburgh  Medical  Journal,  the  case  of  a  patient 
is  narrated  who  hved  fourteen  days  after  a  gunshot  wound  of  the  heart 
sustained  at  Corunna.  M.  Mantion  mentions  a  case  where,  after  death, 
a  ball  was  found  lodged  in  the  substance  of  the  heart,  six  years  after 
the  receipt  of  the  wound.  Dr.  A.  Christisont  gives  the  dissection  of  a 
patient,  a  private  of  the  80th  regiment,  in  whom  a  ball  was  found 
lodged  in  the  left  ventricle,  more  than  two  months  after  a  gunshot 
wound  received  in  the  Burmese  war  ;  seeming  to  have  entered  through 
a  woimd  in  the  lung,  and  passed  into  the  heart  along  the  pulmonary 
vein. 

The  cause  of  death,  in  cases  where  the  accident  has  proved  fatal,  has 
been  hemorrhage,  pericarditis,  or  sudden  and  fatal  syncope  some  time 
after  its  infliction.  In  other  cases,  death  has  apparently  ensued  from 
some  cause  quite  unconnected  with  the  wound.  When  patients  have 
recovered  after  such  lesions,  the  presence  of  a  cicatrix  marking  the  line 
of  wound  and  corresponding  to  a  continuous  track  in  the  pericardium 
and  external  parts,  or  the  presence  of  the  foreign  body  either  in  the  wound 
or  lodged  in  one  or  other  of  the  cavities  of  the  heart,  will  suffice  to  prove 
that  such  an  injury  has  really  been  inflicted.  In  stags,  a  cicatrix  in 
the  cardiac  waU,  with  the  bullet  lying  loose  in  the  ventricular  cavity, 
has  been  observed  with  sufficient  frequency  to  render  the  possibility  of 
recovery  after  a  wound  of  the  cardiac  wall,  in  man,  quite  within  the 
range  of  possibility. 

The  symptoms  in  wounds  of  the  heart,  besides  the  site  of  the  injury, 
are  those  of  great  depression  of  the  whole  system,  terminating  in  syncope 
and  death  from  internal  bleeding,  or  gradually  rallied  from,  and  at  a 
later  period  followed  by  a  fatal  issue  from  reproduction  of  the  hemorrhage, 

*  Rcpertoir  d'  Anatomie  et  de  Cliniquc  Chirurgicalo. 
t  Edin.  Monthly  Journal  of  Medical  Science,  Dec.  1852,  pp.  551-2. 
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or  from  pericarditis,  or  from  gradual  exhaustion.  These  cases  admit 
of  no  other  treatment  than  strict  repose,  and  the  employment  of  evavy 
measure,  dietetic  and  medicinal,  to  diminish  the  force  of  the  lieart's  action. 
If  syncope  occurs,  no  artificial  means  should  be  employed  to  liasten 
reaction.  If  the  wound  has  been  closed,  and  blood  seems  to  be  collecting 
Avithin  the  pericardium,  embarrassing  the  heart's  action,  the  aperture 
should  be  again  made  free  and  loft  open. 

Wounds  of  the  great  vessels  within  the  thorax  are  in  general  immedi- 
ately fatal,  and  marked  by  the  symptoms  of  rapid  internal  hemorrhage. 
Exceptional  instances  are,  however,  on  record,  where  the  patient  has 
survived  a  wound  of  the  aorta  for  a  considerable  period  ;  but  in  all  such 
cases  a  false  aneurism  has  formed. 

The  vena  azygos,  when  wounded,  has  given  rise  to  a  fatal  hemorrliage. 

The  Internal  Mammary  artery  may  be  opened  in  the  three  upper 
intercostal  spaces  ;  below  this  point,  the  vessel  can  only  be  injured  by  a 
wound  wliich  divides  the  cartilages.  Below  the  third  space,  the  vessel 
becomes  so  small  that  serious  internal  bleeding  would  not  be  likely  to 
ensue,  were  it  not  that  the  pleural  cavity  is  usually  opened  also,  and 
affords  a  receptacle  for  the  blood.  This  artery  has  been  tied  in  the  third 
intercostal  space,  at  a  point  about  three  lines  from  the  sternal  margin. 
The  incision  for  this  purpose  should  be  oblique ;  the  skin,  areolar 
tissue,  origin  of  the  pectoralis  major,  and  anterior  intercostal  muscle, 
require  division,  when  the  vessel  will  be  found  1}  ing  upon  the  pleura, 
and  separated  from  it  only  by  areolar  tissue. 

The  difficulty  of  diagnosing  the  existence  of  bleeding  as  proceeding 
internally  from  this  source,  is  even  greater  than  in  the  analogous  case  of 
an  intercostal  vessel.  Should  symptoms  of  internal  hemorrhage  accom- 
pany a  wound  in  the  line  of  the  artery,  the  wound  should  be  opened 
up  ;  and,  the  bleeding  having  been  traced  to  this  source,  compression 
will  usually  be  found  the  most  available  measure  for  its  successful 
arrest. 
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AFFECTIONS  OF  THE  MAMMA  AND  MAMMILLA. 

Irritable  Mamma. 

The  female  breast  is  not  unfrequently  the  seat  of  irritation  ;  giving  rise 
to  much  local  uneasiness,  and  tending  also  to  involve  the  system  in 
serious  disorder.  The  gland  may  be  partially  or  wholly  affected,  but  is 
little,  if  at  aU,  diseased  in  structure ;  sometimes  there  is  only  slight 
puffiness  in  the  superficial  areolar  tissue  ;  or  the  texture  of  the  lobules  is 
unusually  firm,  and  when  cut  into  whiter  and  denser  than  in  the  normal 
state ;  sometimes,  also,  the  affected  part  contains  one  or  more  small  lacti- 
ferous cysts,  varying  in  size  from  a  pin's  bead  to  a  coriander  seed,  filled 
with  a  clear  serous  fluid.  The  pain,  which  is  the  chief  characteristic 
of  this  disease,  is  very  considerable  ;  not  constant,  liable  to  exacerba- 
tions, often  periodic,  and  otherwise  evincing  the  ordinary  characters  of 
neuralgia.  Aggravation  generally  occurs  at  the  menstrual  period.  The 
patient  is  usually  about  the  middle  age  ;  and  generally  pale,  thin,  and 
cachectic,  of  a  nervous  temperament — often  under  the  influence  of  mental 
depression  due  to  grief,  disappointment,  or  anxiety. 

The  affection  is  to  be  considered  as  symptomatic  of  more  serious 
disease,  and  treated  accordingly.  In  the  majority  of  cases,  the  uterus  is 
to  blame — disordered  either  in  structure  or  in  function  ;  and  until  this 
source  of  evil  be  rectified,  aU  other  treatment  will  prove  of  little  avail 
In  cases  of  functional  derangement,  the  preparations  of  iron  are  indicated  ; 
and  conium  is  sometimes  of  service  in  allaying  the  general  irritation  of 
system.  Locally,  the  endermic  use  of  nitrate  of  silver,  so  as  merely  to 
blacken,  often  affords  reUef ;  and  belladonna,  aconite,  and  prussic  acid, 
may  be  used  in  the  form  of  ointment,  liniment,  or  plaster.  Change  of 
air,  exercise,  attention  to  diet,  and  the  other  ordinary  correctives  of 
chronic  disease,  are  of  great  importance.  In  some  cases  the  symptoms 
seem  dependent  on  neuromatous  formation  in  the  neighbourhood  of  the 
gland ;  and  under  such  circumstances,  cure  may  be  readily  effected  by 
excision  of  the  superficial  tumour,  or  even  of  the  affected  portion  of  the 
breast — especially  in  those  cases  where  the  patient  broods  night  and  day 
over  her  sufferings,  and  evidently  suffers  from  an  irrepressible  fear  of 
malignant  disease.  Sometimes,  however,  even  the  removal  of  the  whole 
breast  affords  no  rehef ;  the  pain  continuing  in  the  cicatrix,  or  becoming 
transferred  to  the  other  breast. 

Mammitis. 

Acute. — The  acute  inflammatory  process  in  the  mamma,  especially 
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during  lactation,  may  result  from  external  injury,  oxposure  to  cold, 
derangements  of  the  gastro-intestinal  system,  errors  in  diet,  or  any 
other  circumstance  which  sufSccs  to  excite  the  general  febrile  disturh- 
anco,  commonly  designated  as  a  "  weed."  This  is  characterized  by  rigors 
shivering,  quick  pulse,  loaded  tongue,  intense  thirst,  flushing  of  tlie  face| 
and  even  delirium,  while  the  pain  and  other  local  inflammatory  symptoms 
are  commensurately  iiitense ;  and  suppuration  is  obviously  imminent 
from  the  first.  The  secretion  of  milk  is  first  perverted,  then  arrested, 
and,  should  resolution  occur,  again  restored.  When  matter  forms,  it  is 
seldom  limited  to  one  part,  pointing  rapidly  there ;  but  rather  tends  to 
pervade  the  whole  gland,  pointing  slowly,  and,  when  allowed  to  evacuate 
itself  spontaneously,  usually  attended  by  more  or  less  ulceration  or  even 
slougliing  of  the  integument. 

In  the  outset,  leeches  are  generally  recommended  to  be  applied  in 
abundance ;  but  hot  fomentation  to  the  part,  while  the  gland  is  carefully 
supported  by  a  soft  handkerchief  or  shawl,  passed  beneath  it  and  round 
the  neck,  will  be  found  more  advantageous.  Internally,  small  doses  of 
sulphate  of  magnesia,  in  acidulated  solution,  with  antimony,  will  usually 
subdue  the  febrile  state,  at  the  same  time  having  the  effect  of  checking 
the  hyper-secretion  in  the  gland — a  result  which  will  be  further  contri- 
buted to  by  local  use  of  belladoima.  When  resolution  commences,  this 
may  be  accelerated  by  gentle  friction.  When  suppuration  sets  in,  as  is 
usually  indicated  by  the  occurrence  of  rigors,  poxiltices  should  be  ap- 
plied, and  the  diet  should  be  restricted  as  much  as  possible.  When 
matter  has  formed,  it  may  be  expedient,  unless  the  pain  is  excessive,  to 
delay  evacuation  till  the  matter  has  approached  the  surface,  and  the 
red  and  prominent  integuments  indicate  that  it  is  superficial — quite  an 
exception  to  the  ordinary  rules  of  surgery  in  like  circumstances  ;  for 
thus,  the  cavity  of  the  abscess  is  thought  to  heal  sooner,  and  without 
the  formation  of  sinuses — thus  avoiding  future  severities  by  incision. 
The  direction  of  the  incision  should  radiate  from  the  nipple  towards  the 
periphery  of  the  organ,  as  there  is  thus  less  likelihood  of  troublesome 
bleeding.  There  is  certainly  no  advantage  in  allowing  the  abscess  to 
follow  its  own  course  ;  for  in  severe  or  neglected  cases,  the  gland  may 
be,  as  it  were,  dissected  out  by  the  pus  separating  its  component  parts ; 
or  many  sinuses  may  form,  communicating  with  each  other,  intersecting 
the  whole  mamma,  and  mixed  up  with  intercurrent  abscess.  When  such 
sinuses  exist,  they  do  not  require  to  be  each  incised  throughout  their 
whole  extent,  as  was  recommended  by  Mr,  Hey  of  Leeds,  instead  of  the 
still  more  severe  practice  of  his  day ;  it  is  enough  to  secure  satisfactory 
evacuation  by  dilating  the  orifices,  or  by  affording  a  suitable  coimter- 
opening,  and  then,  by  pressure  and  the  use  of  astringent  and  stimulating 
injections,  to  favour  contraction  of  the  cavities.  In  this  we  generally 
succeed  ;  and  continuance  of  the  pressure  is  further  useful,  in  promoting 
discussion  of  the  morbid  induration  by  which  the  track  of  the  sinuses 
is  surrounded.  It  may  be  applied  by  bandaging,  by  careful  application 
of  strips  of  adhesive  plaster,  or  by  means  of  the  air  or  water  cushion,  as 
recommended  by  Mr.  Arnott. 

Chronic. — The  mamma  is  subject  to  enlargement  and  induration,  by 
reason  of  a  slow  and  almost  painless  inflammatory  change.    This  may  be 
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duo  to  menstrual  irregularity,  or  external  injury ;  and  tlio  whole  of  both 
gltuids,  or  only  a  part  of  one,  may  be  affected.  Middle  aged,  and  un- 
married or  childless  women,  are  most  liable  to  suffer.  The  swelHng  is 
more  diffuse  than  any  form  of  genuine  tumour  ;  and  is  little  painful, 
even  on  manipulation.  When  the  gland  is  flattened  out  upon  the  pec- 
toral, it  feels  as  if  composed  of  numerous  small  granules  ;  while  when 
manipulated  between  the  fingers,  it  may  closely  simulate  the  characters 
of  a  cancerous  affection.  The  age  and  appearance  of  the  patient,  the 
burning  character  of  the  uneasiness  which  attends  upon  it,  if  pain 
be  present  at  all,  the  absence  of  the  hardness  of  true  scirrhus,  and  the 
satisfactory  result  of  treatment,  will  serve  to  characterize  the  simple 
nature  of  this  affection.  Treatment  consists,  locally,  in  leeching  if  much 
pain  is  present,  followed  by  warm  fomentation,  and  thereafter  by  the  use 
of  discutients  ;  while  in  other  cases,  pressure  and  support,  by  means  of  a 
lead,  or  gum  and  mercurial,  plaster,  should  be  employed  from  the  first. 
Constitutionally,  attention  should  be  given  to  the  general  health,  to  the 
state  of  the  digestive  organs,  and  to  the  uterine  functions ;  afterwards 
saline  alteratives,  iron,  and  bitter  tonics,  may  be  advantageously  emplo3''ed. 


Hypertrophy. 

The  mamma  is  liable  to  hypertrophy  at  the  period  of  puberty — 
usually  with  an  unsatisfactory  condition  of  the  menstrual  secretion — and 
also  in  the  early  months  of  pregnancy.  In  the  former  instance,  the 
excitement  wliich  attends  upon  the  development  of  the  sexual  organs 
sometimes  produces  a  state  resembling  nymphomania.  The  gland  or 
glands  become  sometimes  not  only  enlarged,  but  at  the  same  time  hard 
and  painful.  When  abnormal  menstruation  is  the  cause  of  the  undue 
amount  of  development,  this  may  usually  be  got  rid  of  by  attention 
to  the  general  health  and  to  the  uterine  functions — aided,  if  need  be, 
locally,  by  gentle  leeching,  followed  by  discussives.  Of  these  latter, 
none  are  so  effectual,  locally,  as  pressure ;  and  this  is  very  conveniently 
applied  by  means  of  the  hydrostatic  apparatus  of  Dr.  Arnott.  In  the 
pregnant  condition,  the  attendant  uneasiness  should  be  palliated  by  the 
use  of  chloroform,  or  other  sedative  liniment,  if  the  patient  complains  much 
of  its  continuance. 

Partial  Hypertrophy. 

A  portion  of  the  gland  becomes  hypertrophied,  with  ultimate  change 
of  structure — yet  simple  ;  and  enlargement  of  the  lobules  takes  place 
usually  from  the  outward  surface,  constituting  a  soft  unequal  tumour. 
It  is  peculiar  to  the  young  adult ;  seldom  if  ever  appearing  after  thirty 
years  of  age ;  and  is  almost  always  connected  with  disorder  of  the 
uterine  system.  Treatment  is  the  same  as  for  general  hypertrophy. 
Marriage,  followed  by  pregnancy  and  suclding,  sometimes  proves  a  suc- 
cessful means  of  cure. 

The  tumour,  though  originally  most  simple,  is  liable  to  degeneration. 
Consequently,  when  ordinary  disoussive  means  have  failed,  after  due 
trial,  it  should  bo  regarded  as  other  tumours  not  amenable  to  discussion. 
"  Common  snakes  are  killed,  because  vipers  are  dangerous." 
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Galactirrhcea. — By  this  term  is  understood  a  persistent  and  excessive 
secretion  of  milk  ;  whereby  emaciation,  debility,  and  even  liectic,  may 
be  induced.  To  arrest  and  remove  this  condition,  iodine  given  internally 
seems  to  possess  almost  a  specific  power  ;  suckling  being  of  course  de- 
sisted from,  and  the  uterine  functions  restored. 

Chronic  Abscess. 

Chronic  abscess  is  not  unfrequently  found  of  a  somewhat  peculiar 
character  in  connection  with  this  gland ;  it  is  usually  single,  varying 
in  size  from  a  pigeon's  to  a  small  hen's  egg.  The  abscess-sac  consists  of 
a  thin  firm  cyst,  containing  a  thin,  or  sometimes  a  thick  creamy-looking 
pus  ;  existing  for  months  or  years,  and  enlarging  slowly  if  at  all ;  situate 
sometimes  deeply  in  the  gland,  more  frequently  beneath  it ;  firm,  be- 
cause tense,  to  the  touch  ;  and  sometimes  closely  simulating  a  solid 
tumour.  To  avoid  such  mistake,  the  gland  should  be  carefully 
steadied  with  one  hand,  while  the  swelling  is  manipulated  with  the 
other.  The  smooth  oval  outline  of  the  sac,  the  firm  connection  be- 
tween it  and  the  surrounding  parts,  the  existence  of  fluctuation,  more 
or  less  obscurely  perceived,  and  the  absence  of  pain,  should  serve  to 
distinguish  it  from  either  a  fibrous  tumour  or  scirrhus  of  the  breast ;  with 
the  latter  of  which,  when  the  axillary  glands  are  swoln,  it  is  peculiarly 
liable  to  be  confounded.  If  still  in  doubt,  before  condemning  the  patient 
to  an  operation,  an  exploratory  puncture  should  be  made  with  a  trocar 
and  canula,  or  by  means  of  the  knife.  It  may  be  treated  either  by  sub- 
integumental  or  by  direct  puncture,  or  by  injecting  the  tincture  of 
iodine  when  the  contents  are  thin  and  whey-like.  ^^Hien  opened,  the 
cavity  should  be  filled  with  lint  till  acute  suppuration  becomes  esta- 
blished ;  and  after  the  local  and  constitutional  disturbance  has  subsided, 
every  care  should  be  taken  to  prevent  healing  of  the  external  aperture 
until  the  abscess-sac  has  completely  cicatrized. 

Lacteal  Tumour. 

One  or  more  of  the  lacteal  tubes  are  liable  to  distension,  by  occlusion 
of  their  orifices ;  giving  rise  to  a  swelling  analogous  to  other  cystic  for- 
mations. The  contents  are  miLcy  or  creamy  during  lactation ;  at  other 
times  serous  and  fluid,  or  caseous  and  solid — or  partly  so.  The  swelling 
has  a  fluctuating  feeling  on  manipulation,  and  resembles,  except  that  it 
is  larger,  a  simple  cyst,  sometimes  attaining  to  the  size  of  a  large  apple  or 
orange.  In  other  cases  it  extends,  radius-like,  from  the  nipple  outwards ; 
and  may  even  be  of  a  conical  form,  the  apex  towards  the  centre.  Treat- 
ment is  by  puncture,  near  the  nipple ;  keeping  the  opening  pervious. 
Should  inflammatory  change  take  place,  inducing  obliteration,  the  occur- 
rence need  not  be  greatly  deplored.  Sometimes  abscess  forms ;  requir- 
ing the  ordinary  treatment.  And  sometimes  this  simple  morbid  con- 
dition proves  the  precursor  of  inveterate  carcinoma  in  the  gland. 
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Pendulous  Breast. 


The  pendulous  breast  is  an  affection  of  advanced  years  j  being  but 
an  exaggeration  of  the  ordinary  dug-like  condition  which  this  organ  so 
crenerafly  assumes,  in  tliose  who  have  borne  children,  and  who  habitually 
neglect  support  of  the  part  in  dress.  The  only  warrantable  treatment  is 
palliation  by  suspension  and  support. 


Various  Tumours. 

The  gland  may  be  the  seat  of  Simple  tumour — Glandular,  or  Fihro- 
cellular.  °  When  partial,  and  not  steadily  increasing,  the  affection  is 
virtually  a  mere  hypertrophy.  But  when  the  mass  becomes  absolutely 
unseemly,  a  source  of  great  discomfort  to  the  patient,  and  has  attained 
to  a  weight  which  may  in  some  cases  even  be  that  of  pounds,  it  certainly 
deserves  to  be  regarded  as  a  true  tumour.  The  structure  consists  of  a 
lowly  imitative  development  of  the  glandular  mammary  structure,  com- 
posed of  acini  unprovided  with  excretory  ducts  ;  and  hence  the  tumour 
derives  the  name  of  Adenoid  or  glandular.  The  treatment  in  the  early 
stage  should  consist  in  efforts  at  discussion  by  the  use  of  iodine  exter- 
nally and  internally ;  and,  if  that  fail,  and  the  growth  steadily  increase 
and  annoy  the  patient,  excision  should  certainly  be  recommended. 
Fibrous  tumours  have  a  favourite  site  here.  Their  structure  varies  from 
that  of  the  ''pancreatic  sarcoma"  of  Mr.  Abernethy,  to  that  of  a  fibro- 
cartilaginous tumour ;  rarely  larger  than  a  biUiard  baU,  but  sometimes 
attaining  to  a  very  large  size.  This  fibrous  growth  is  sometimes  situated 
within  the  mammary  gland,  but  quite  separate  from  its  structure.  Some- 
times it  lies  beneath,  in  other  cases  marginally.  It  usually  occurs  in 
unmarried  women  between  the  ages  of  twenty  and  forty,  and  is  recog- 
nised by  its  mobility,  definition,  and  painless  character.  Though  less 
liable  to  degeneration  than  any  other  morbid  growth,  it  is  certainly  not 
exempt  from  that  untoward  occurrence  ;  and,  therefore,  except  in  the 
aged,  it  is  weU  to  remove  by  operation  that  which  can  never  grow  better 
and  may  grow  worse.  For,  although  actual  cancerous  degeneration  is  a 
rare  consequence,  softening  of  the  tumour,  with  ulceration  of  the 
cutaneous  textures,  which  have  from  pressure  become  adherent  to  the 
growth,  is  far  from  improbable.  Sloughing  ensues,  and  with  the  separa- 
tion of  the  slough,  hemorrhage — copious,  repeated,  and  exhausting — is 
almost  certain  to  wear  out  the  patient.  When  the  tumour  is  small,  the 
incision  for  its  removal  is  made  through  the  integuments  and  super- 
imposed glandular  substance,  so  as  to  expose  the  mass,  which  is  then 
laid  hold  of  and  dissected  out  of  the  capsule,  but  loosely  adherent  to  its 
surface.  The  bleeding  from  the  mammary  vessels  is  usually  copious 
and  troublesome.  When  the  tumour  is  of  large  size,  and  the  mamma 
has  become  completely  atrophied,  the  entire  mass  should  be  removed  as 
a  whole,  the  gland  having  generally  become  incorporated  with  the 
tumour.  Cystic  sarcoma  is  very  common.  Like  the  simple  mammary 
tumour,  it  is  most  frequent  under  thirty  years  of  age,  and  prevails  chiefly 
among  the  better  classes.  It  is  composed  mainly  of  serous  cysts,  the 
pareiichyma  consisting  of  little  more  than  the  substance  of  the  gland 
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slightly  altered.  And  there  is  some  reason  to  believe  that  these  cysts 
may  sometimes  originate  in  partial  lacteal  dilatation.  The  existence 
of  a  cystic  element  in  such  a  tumour  is  rendered  probable,  by  the 
irregular  outline  of  the  swelling,  the  more  or  less  perfect  sense  of  fluctua- 
tion experienced  at  the  most  prominent  parts,  and  sometimes  by  the 
bluish  translucency  of  the  skin  where  tensely  stretched.  When  the 
cysts  are  simple,  serous,  and  uncomplicated  by  any  suspicious  solid 
structitre,  by  puncturing  the  sac,  and  afterwards  applying  a  blister,  or 
injecting  iodine,  the  tumour  may  diminish,  consolidate,  and  gradually 
disappear.  Eut  when  the  whole  gland  is  involved,  especially  if  the 
growth  is  painful  and  large,  extirpation  should  be  at  once  had  recourse 
to  ;  not  only  because  other  treatment  will  prove  unsuccessful,  but 
because  such  tumours  are  well  known  to  be  pecuharly  prone  to  develope 
malignant  characters,  more  especially  when  irritated.  True  Hydatids 
are  also  found  in  the  gland.  "When  single,  they  may  be  got  rid  of  by 
puncture  and  injection.  When  numerous,  ablation  of  the  part  is  ex- 
pedient. The  Malignant  Tumours  of  the  mamma  are  unfortunately  of 
proverbial  frequency ;  more  especially  carcinoma  or  scirrhu.s.  The 
general  characters  of  this  tumour  are  not  departed  from ;  the  chief 
peculiarity  being  in  the  nipple,  which,  early  involved,  is  remarkably 
retracted,  hardened,  and  shrivelled  in  appearance.  The  glands  of  the 
axilla,  too,  are  liable  to  be  soon  affected.  The  disease  is  recognised  by 
the  age  of  the  patient,  usually  between  forty  and  fifty  ;  by  the  hardness 
of  the  tumour,  like  cartilage  or  wood  ;  by  the  lancinating  character  of 
the  pain,  the  rate  and  mode  of  growth,  the  involvement  of  the  skin 
and  retraction  of  the  nipple,  the  implication  of  the  pectoral  muscle  and 
axilla,  and  the  cachectic  state  of  the  system  as  evidenced  by  the  counte- 
nance and  general  appearance.  The  only  cure  is  by  extirpation  ;  but  it 
is  only  a  small  number,  of  the  many  cases  which  present  themselves  to 
the  surgeon,  which  warrant  operation ;  and  it  may  be  well  to  repeat 
here,  that  if  the  skin  be  diffusely  brawny,  or  so  much  involved  that  it 
cannot  be  wholly  removed,  if  the  nipple  be  much  retracted,  if  there  be  a 
marked  depression  over  the  tumour,  indicating  usually  adhesion  of  this  to 
the  pectoral  muscle  or  to  the  ribs,  if  the  pulse  is  persistently  above  100, 
if  there  be  complaint  of  general  rheumatic  pains,  or  if  other  ominous 
signs  exist  of  some  obscure  yet  serious  disorder  proceeding  within,  and  if 
there  be  glands  so  affected  and  attached  that  they  cannot  be  taken  away 
— these,  being  all  singly  most  unfavourable,  and  betokening  relapse,  do 
most  certainly,  when  coming  together,  contra- indicate  all  operative  inter- 
ference. 

There  are  cases,  however,  where,  althougli  the  prognosis  is  unfavour- 
able, the  operation  may  be  undertaken  ;  as,  for  example,  when  the  glands 
are  affected,  but  only  those  close  to  the  margin  of  the  tumour,  and  quite 
within  reach  ; — or  when  the  cancer  is  in  the  open  condition,  but  the 
glands  as  yet  unaffected.  Also,  when  the  horribly  foetid  ichorous  dis- 
charge and  the  severe  pain  of  an  advanced  and  hopeless  cancer  make  the 
patient's  life  perfectly  unsupportable,  while  the  general  strength  con- 
tinues good,  if  the  patient  demands  the  possible  rehef  which  operation 
may  afford,  in  preference  to  the  miserable  progress  of  the  disease,  if  left 
alone,  the  practitioner  is  quite  justified  in  resorting  to  operative  inter- 
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fereuce.  Tlio  really  Scatisfacfcory  cases  for  operation  are  those  which 
occur  in  women  about  fifty  years  of  ago,  when  the  disease  is  traceable  to 
injury,  when  its  progi-ess  has  been  and  is  slow,  when  there  is  no  glandu- 
lai"  or  pectoral  implication,  and  when  the  patient  has  a  tolerably  healthy 
appearance.  In  aged  patients  suffering  from  the  atropine  form  of  scirrhus, 
there  is  no  propriety  in  resorting  to  operation,  as  the  progress  of  that 
affection  is  not  likely  materially  to  shorten  their  days. 

Tlie  Medullary  Tumoicr  of  the  Breast  is,  as  an  original  affection,  less 
common  than  scirrhus,  but  frequently  constitutes  the  form  of  cancer 
assumed  in  those  cases  where  the  disease  is  reproduced  after  the  removal 
of  scirrhus.  It  may  appear  at  any  age  after  puberty,  but  most  commonly 
occurs  in  patients  in  middle  life.  The  characters  of  the  tumour  are  found 
iu  its  soft  elastic  consistence,  and  in  its  irregular  form,  with  more  or  less 
discoloration  of  the  skin  at  the  most  prominent  parts — presenting  a  reddish 
or  brownish  tint,  duo  to  a  great  increase  in  its  capillary  vascularity, 
with  large  veins  coursing  beneath  the  skin,  particularly  towards  its 
axillary  margin.  Tlie  pain  varies  in  different  cases,  and  in  the  same 
case  at  different  periods  of  its  progress.  As  the  disease  advances,  the 
patient  becomes  sickly  in  aspect,  of  a  chlorotic  hue,  and  presents  a  pecu- 
har,  languid,  care-worn  expression.  Locally,  the  tumour  tends  to  involve 
the  subjacent  muscles,  the  walls  of  the  chest,  and  the  axillary  glands ; 
while  the  skiu  fii-st  becomes  adherent  over  the  prominent  part  of  the 
mass,  and  then  ulcerates,  while  from  the  opening  so  formed  the  softened 
morbid  structure  protrudes  in  the  form  of  a  fungus,  from  which  a  copious, 
thin,  ichorous,  and  foetid  discharge  is  constantly  rendered.  Bleeding  in 
considerable  quantity  also  ensues  from  time  to  time,  and  is  with  diffi- 
culty arrested  by  pressure  and  the  application  of  matico.  As  the  skin 
gives  way,  the  masses  of  the  morbid  structure  which  protrude  slough, 
and  separate  ;  for  a  time  the  tumour  may  seem  to  have  almost  enucleated 
itself ;  but  this  illusory  appearance  of  amendment  is  very  speedily  fol- 
lowed by  fresh  growth  and  further  extension  of  the  disease.  The 
disease  progresses  most  rapidly  in  young  subjects.  In  middle  life,  so 
long  as  the  tumour  is  occult,  the  skin  unimplicated,  and  the  diseased 
part  carefully  protected  from  injury,  months  or  years  may  elapse  before 
it  terminates  fatally  ;  but  so  soon  as  the  open  condition  is  reached,  and 
the  morbid  structure  commences  to  fungate  and  bleed,  the  fatal  issue 
cannot  be  long  delayed. 

If  operations  for  scirrhus  of  the  breast  are  for  the  most  part  followed 
by  such  unsatisfactory  results  as  to  lead  to  a  careful  selection  of  cases  in 
which  to  recommend  excision,  still  more  must  operative  procedure  be 
regarded  as  exceptional  in  cases  of  medullary  disease.  Any  partial 
removal  of  the  tumour  will  only  make  matters  worse,  by  hurrying  on 
the  fatal  progress  of  the  disease;  and  a  diffuse  tumour,  ill-defined 
cutaneous  involvement,  thickening  in  the  axilla,  enlargement  of  the 
lymphatics,  a  youthful  patient,  and  rapid  growth — plainly  indicate  that 
no  operation  should  be  attempted.  When,  also,  the  subjacent  muscles 
are  involved,  when  the  open  condition  of  the  disease  is  attained,  and 
the  patient  has  a  rapid  pulse  and  a  cachectic  look,  the  operation,  nnless 
to  relieve  pain,  or  to  prevent  death  from  hemorrhage,  or  to  remove  the 
horrible  fcetor  which  makes  the  patient's  existence  a  burden  to  her,  is 
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certainly  interdicted.    If,  however,  the  tumour  bo  distinctly  limited,  of  ^ 
unusually  firm  consistence,  and  of  slow  progress,  occuiTing  in  an  other- 
wise apparently  healthy  patient  beyond  mid-age,  there  is  good  ground 
for  urging  the  operation,  as  the  only  possible  means  of  preventing  the 
otherwise  certainly  fatal  progress  already  described. 

Extirpation  of  the  Mamma. 

The  patient  having  been  placed  recumbent,  and  chloroform  adminis- 
tered, the  arm  on  the  affected  side  is  raised  and  held  by  an  assistant, 
so  as  to  stretch  the  pectoralis  major,  and  facilitate  incision  and  dissection. 
Two  curved  incisions  are  then  made  in  the  axis  of  the  pectoral  muscle, 
including  the  nipple  and  involved  skin  ;  and  both  extremities  of  the  elHp- 
tical  portion  of  the  integument,  thus  mapped  out,  should  extend  beyond 
the  confines  of  the  gland.   The  size  of  this  space  necessarily  varies,  accord- 
ing to  the  extent  to  which  the  integument  seems  to  be  involved,  and 
according  to  the  natural  laxity  of  the  parts.    It  is  a  fault  to  take  away 
an  undue  amount  of  soft  textures,  so  that  difficulty  is  experienced  in 
effecting  and  maintaining  apposition  of  the  wound  ;  but  it  is  a  worse 
error  to  leave  tainted  parts,  whereby  reproduction  of  the  disease  cannot 
fail  speedily  to  ensue.    In  some  rare  cases,  peculiar  circumstances  may 
render  an  incision  in  the  opposite  direction  better  suited  for  the  removal 
of  the  tumour  and  diseased  integument,  or  more  satisfactory  in  the  appo- 
sition of  the  line  of  wound.    It  is  well  to  make  the  lower  incision  first ; 
otherwise  its  course  and  position  are  apt  to  be  uncertain,  Tinder  the  flow 
of  blood.    First  on  the  axillary,  and  then  on  the  pectoral  aspect,  the 
knife  is  carried  through  the  subcutaneous  fat,  between  the  skin  and  the 
surface  of  the  gland ;  the  cutaneous  textures  being  dissected  back  in  the 
form  of  flaps,  till  the  whole  of  the  anterior  surface  of  the  gland  is 
completely  disclosed.    This  must  be  done  carefully,  especially  in  the 
neighbourhood  of  the  diseased  part — and  in  clearing  the  thin  mar- 
gins of  the  gland  over  the  pectoral  muscle — else  some  portion  of  its 
structure  is  apt  to  elude  the  knife,  and  be  left  behind  to  constitute 
a  nidus  for  reproduction  of  the  disease.    Any  vessels  which  spring 
during  this  part  of  the  operation  should  be  compressed  by  the  fingers 
of  assistants ;  unless  when  loss  of  blood  would  be  attended  by  risk  ; 
and  then  they  may  be  tied  as  divided.    Generally  it  is  recommended 
to  proceed  with  the  removal  of  the  exposed  gland  from  the  axilla  down- 
wards ;  thus  dividing  the  principal  vessels  and  nerves  at  once,  and  so 
rendering  the  subsequent  steps  of  the  operation  comparatively  bloodless 
and  free  from  pain  ;  but  while  there  can  be  no  objection  to  this  in  most 
cases,  yet  when  any  glandular  enlargement  exists,  it  may  be  well  to  leave 
the  axillary  connection  to  the  last,  so  as  more  readily  to  effect  removal 
of  the  adjacent  glands  along  with  the  tumour.    The  diseased  mass  having 
been  cut  out,  is  carefully  examined  on  every  aspect  by  both  sight  and 
touch  ;  and,  if  need  be,  the  knife  is  re-employed  where  thorough  removal 
is  not  assuredly  apparent.    The  vessels  having  been  secured  by  ligature, 
the  wound  is  brought  together  by  wire  sutures  ;  and  pads  of  Hnt  having 
been  laid  along  the  margins  of  the  incision,  so  as  to  support  the  flaps  of 
integument  in  steady  contact  with  the  subjacent  parts,  they  are  retained 
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by  strips  of  acUiesive  plaster,  by  a  folded  towel,  by  a  handkerchief,  or 
by  a  single  turn  of  a  bandage  pinned  across  the  chest.  The  wound  is 
afterwards  to  be  treated  in  the  ordinary  way ;  the  arm  being  kept  close 
to  the  side,  and  perfectly  still  during  the  progress  of  cicatrization. 

Affectiom  of  the  Mammilla. 

The  Mamrnilla  of  the  male  is  liable  to  hypertrophy  and  to  malignant 
disease.  In  the  one  case,  discussives  are  expedient ;  the  other  demands 
free  and  early  ablation.  Also,  when  hypertrophy  is  advancing,  is  at- 
tended with  neuralgic  pain,  and  creates  anxiety  in  the  mind  of  the 
patient,  the  enlarged  gland  should  be  removed.  One  or  both  glands  may 
be  thus  affected,  and  require  attention. 

The  nipple  of  the  female  is  also  liable  to  hypertrophy,  and  malignant 
disease.  In  the  former  case  no  direct  interference  is  required ;  in  the 
other,  there  is  safety  in  nothing  short  of  summary  removal — not  only  of 
the  nipple  itself,  but  of  the  mamma  also.  There  is  one  case,  however,  in 
which  it  is  unnecessary  to  sacrifice  more  than  the  former ; — when  the 
nipple  has  been  hypertrophied  many  years,  and  begins  to  degenerate  in 
structure.  Such  degeneration  usually  commences  in,  and  is  at  first 
limited  to,  the  apex  ;  and,  in  such  a  case,  to  cut  at  the  root  of  the  nipple 
is  to  cut  in  sound  parts. 

The  fissured  and  excoriated  nipple  during  lactation  is  an  affection 
as  frequent  as  distressing.  A  bare  enumeration  of  "infallible  cures" 
would  occupy  much  space.  Suffice  it  here  to  say  that  the  same  treat- 
ment is  necessary  as  in  inflamed  and  irritable  sores,  modified  by  regard 
to  the  uses  of  the  part.  During  application  of  the  child,  the  nipple  is 
guarded  by  a  shield  ;  and  in  the  interval,  while  the  nipple  is  protected 
from  imdue  pressure  of  the  dress — a  gutta  percha  shield,  half  an  inch 
in  tliickness,  with  a  suitable  central  aperture,  being  best  suited  for  this 
purpose — some  of  the  many  remedies  are  applied,  which  are  not  likely 
to  injure  the  child,  while  at  the  same  time  they  tend  to  soothe  and  heal 
the  affected  part ; — of  these,  an  ointment  composed  of  wax,  almond  oil, 
and  Peruvian  balsam,  being  probably  as  good  as  any  other.  In  the 
slighter  cases,  brandy  and  Lime-water  will  be  found  a  satisfactory  applica- 
tion, used  each  time  the  child  is  removed. 
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AFFECTIONS  OF  THE  ABDOMEN. 

Tumours  of  the  Abdominal  Parietes. 

These  demand  early  attention,  lest,  by  long  continuance  and  enlarge- 
ment, they  become  unfavourably  connected  with  the  deepest  portion 
of  the  parietal  layers.  The  adipose  is,  perhaps,  more  common  tlian  any 
other  form  of  tumour  in  this  situation.  In  dissecting  it  out,  the  pre- 
liminary incisions  should  penetrate  quite  into  the  substance  of  the 
fatty  matter ;  thereby  facilitating  extraction,  and  avoiding  unnecessary 
depth  and  extent  of  incision. 

Bruise  of  the  Abdomen. 

Contusions  of  the  abdominal  parietes,  without  rupture  of  any  of  the 
viscera  contained  in  the  cavity,  may  prove  serious,  especially  when  affecting 
the  epigastric  region  ;  as  the  sudden  shock  inflicted  on  the  solar  ganghon 
may  induce  fatal  syncope,  and  still  leave  no  trace  behiad  in  post-mortem 
examination.  A  remote  consequence  of  bruise  of  the  abdominal  parietes 
may  be  such  weakening  of  the  muscles  at  the  injured  part,  as  to  permit 
bulging  there,  even  amounting  sometimes  to  hernial  protrusion.  In 
all  cases,  contusion  of  this  part  should  be  regarded  as  important,  when 
shock  is  present  ;  on  account  of  the  possible  occurrence  of  injury  to 
the  abdominal  contents,  the  existence  of  which  time  alone  can  deter- 
mine. The  risks  of  contusion  affecting  the  abdominal  contents  are  three- 
fold : — 1st.  Fatal  shock.  2d.  Laceration  of  internal  parts  or  organs, 
with  internal  hemorrhage,  or  extravasation  of  irritating  secretions  into  the 
peritoneal  cavity.  3d.  Peritonitis.  (1.)  The  shock  rarely  proves  imme- 
diately fatal,  except  in  the  injuries  to  the  solar  ganglion  ;  and  even  such 
a  cause  of  instant  death  has  been  denied  by  some  authors.  When  extra- 
vasation of  the  contents  of  the  gall  bladder,  intestines,  or  urinary  bladder 
occurs  into  the  peritoneal  sac,  the  symptoms  present  are  :  intense  burning 
pain  affecting  the  abdomen — both  generally,  and  specially  in  the  site  of 
the  lesion ;  the  features  become  shrunken  and  doath-Hke,  the  surface  is 
covered  with  a  cold  clammy  perspu-ation,  the  pulse  grows  small  and 
frequent,  the  voice  is  broken  and  child-like,  the  patient  complains  of 
insatiable  thirst,  and  vomiting  of  stuff  resembhng  coffee-grounds  fre- 
quently sets  in  before  the  fatal  termination.  In  such  cases,  the  patient 
rarely  survives  for  two  days  ;  and  while  he  may  die  within  a  few  hours, 
he  usually  lives  for  about  twenty- four  hours  after  the  accident.  If  life 
is  prolonged  for  a  day  or  two,  the  shock  probably  passes  off ;  and  symp- 
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toms  of  peritonitis  may  have  manifestly  set  in,  or  at  least  its  morbid 
appearances  are  discovered  after  death.  It  is  not  easy  to  account  for  the 
i-apidly  fatal  issue  from  shock,  except  by  supposing  it  due  to  poisoning  of 
the  system  by  the  rapid  absorption  of  the  extravasated  fluids.  (2.)  The 
hemorrhage  rarely  produces  a  fatal  result  until  the  shock  of  injury  begins  to 
pass  away.  Its  source  may  either  be  from  the  vessels  of  the  parietes,  or, 
more  usually,  from  the  vessels  of  a  ruptured  Hver  or  spleen.  On  dissec- 
tion, the  blood  is  found  both  as  a  thin  layer  of  coagulum  forming  a  mould 
of  the  neighbouring  viscera  over  which  it  is  spread,  and  also  in  the  form  of 
a  dense  firm  cake  in  immediate  contact  with,  and  occupying,  the  lacera- 
tion of  the  injured  organ.  The  signs  of  hemorrhage  are  those  charac- 
teristic of  excessive  loss  of  blood,  with  a  sense  of  abdominal  oppression, 
and  even  in  some  cases  of  fluctuation  perceptible  on  external  examination. 
The  only  chance  for  the  patient  suffering  from  such  contusion  of  the 
abdominal  organs,  must  obviously  consist  in  permitting  the  state  of  shock, 
or  depression  of  the  system,  to  continue  for  a  time.  And  this  must  be  well 
borne  in  mind  ;  as  a  very  common  and  not  unnatural  error  in  practice  is, 
at  once  to  attempt  removal  of  it.  The  same  evil  consequences  follow, 
as  in  the  analogous  case  of  injury  done  to  the  cranial  contents.  Let  the 
patient  alone  ;  and  ere  reaction  occurs,  with  its  quickened  and  full  cir- 
culation, a  torn  liver  or  spleen  may  have  had  its  vessels  closed  by  Nature's 
hemostatics ;  and  a  ruptured  portion  of  intestine  may  be  so  circumstanced 
by  position  and  circumscription  of  the  injury,  should  it  not  have  been 
distended  at  the  time  of  the  accident,  as  to  render  fatal  escape  of  its  con- 
tents into  the  peritoneal  cavity  at  least  less  probable.  But,  stimulate 
unwisely  ;  and  then  premature  reaction  is  established  ;  the  returning 
blood  finds  the  mouths  of  vessels  still  open,  and  intestinal  extravasation 
is  quite  unopposed.  In  one  case,  only,  are  we  to  interfere ;  and  that  is, 
when  the  shock  is  extreme  in  both  intensity  and  duration,  and  threatens 
to  prove  directly  fatal.  Then  we  stimulate,  to  save  life  from  immediate 
loss  ;  and  yet  we  stimulate  very  cautiously,  lest  saving  from  one  hazard 
we  engender  another  at  least  as  great.  In  treatment,  all  these  contin- 
gencies must  be  regarded.  In  all  cases,  absolute  rest  and  quietude  are 
enjoined  ;  and  the  simplest  ingesta,  such  as  ice,  milk,  and  the  essence  of 
beef,  are  given  most  sparingly.  (3.)  Symptoms  of  peritonitis  usually 
manifest  themselves,  if  they  are  to  occur,  within  the  first  twenty-four 
hours,  and  are  indicated  at  their  commencement  by  frequency  and  hard- 
ness of  pulse,  by  anxiety  of  the  expression,  by  arrest  of  all  diaphragmatic 
breathing,  by  the  position  of  the  patient,  lying  upon  his  back  with  his 
limbs  drawn  up,  and  by  tenderness  upon  pressure  of  the  abdomen.  On 
the  first  rising  of  the  pulse  beyond  the  limits  of  moderate  reaction,  leech- 
ing should  be  freely  employed,  followed  by  hot  fomentation,  and  calomel 
and  opium  internally.  And  here  the  opiates  may  be  administered  in  a 
larger  proportion  than  usual ;  it  being  the  only  available  opponent  of 
the  intense  and  exhausting  pain  which  attends  on  such  disease — as  well 
as  being  besides  of  great  service,  in  injuries  of  the  intestines  more  especi- 
ally, by  exerting  a  sedative  effect  on  the  muscular  coat  of  the  bowels. 
Very  obviously,  purging  is  not  to  be  dreamt  of,  in  the  early  treatment. 
Subsequently,  when  it  is  necessary  to  move  the  bowels,  the  gentlest 
remedies  are  to  bo  selected  ;  and  even  they  are  used  with  caution. 
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Wounds  of  the  Abdomen. 

Wounds  of  the  Parietes  of  the  Abdomen,  which  do  not  penetrate  into 
tho  sac  of  the  peritoneum,  are  for  tlie  most  part  formidable  only 
from  the  risk  of  involvement  of  the  subjacent  serous  membrane  dur- 
ing the  occurrence  of  the  inflammatory  access,  and  of  weakening  of 
the  wall  after  healing  of  the  wound.  In  the  diagnosis  it  is  a  matter 
of  difficulty,  often,  to  decide  whether  the  cavity  of  the  peritoneum  is 
wounded  or  not — all  the  more  that  probing  must  on  no  account  be  per- 
mitted ;  the  non-existence  of  shock,  and  of  intestinal  protrusion,  leads 
usually  to  the  inference  that  the  cavity  is  not  implicated.  In  any  case, 
however,  it  is  well  to  err  upon  the  safe  side,  and  insist  upon  com- 
plete repose.  In  treating  such  wounds,  the  patient  should  lie  upon  his 
back,  with  the  limbs  and  trunk  flexed  by  a  pillow  placed  beneath  the 
thighs,  so  as  to  keep  the  knees  bent,  and  with  several  pillows  so  arranged 
as  to  support  the  back,  neck,  and  head.  A  broad  binder  should  also  be 
carried  round  the  abdomen,  and  secured  with  pins,  so  as  to  resist  respira- 
tory movement,  and  prevent,  as  far  as  possible,  all  tendency  to  bulging 
at  the  seat  of  injury. 

Wounds  penetrating  the  Abdominal  Parietes,  and  implicating  tJie 
viscera  within,  are  necessarily  fraught  with  much  danger.  From  lesion 
of  the  liver  or  spleen,  a  formidable  hemorrhage  can  hardly  fail  to  occur ; 
wound  of  the  urinary  bladder,  gall  bladder,  or  intestines,  causes  effu- 
sion of  the  contents,  almost  invariably  fatal — from  shock,  or  from  the 
effects  of  absorption,  or  at  a  later  period  from  intense  peritonitis.  In 
wound  of  the  kidneys,  both  acrid  extravasation  and  dangerous  loss  of 
blood  are  likely  to  follow.  Such  severe  injuries  are  invariably  attended 
with  a  grave  amount  of  shock,  which  serves  to  warn  the  attendant  of  the 
importance  of  the  case,  and  affords  an  opporttinity  for  the  completion 
of  Nature's  measures  for  obviating  hemorrhage  and  extravasation.  This 
state,  as  formerly  observed,  is  not  to  be  rashly  interfered  with  by  the 
practitioner ;  its  progress  is  watched ;  reaction  is  rather  delayed  than 
hastened ;  and  when  this,  no  longer  repressible,  advances  to  excess, 
antiphlogistics  are  employed  actively. 

Wowids  of  the  Intestines  may  be  suspected  when  blood  is  vomited 
or  passed  at  stool,  accompanied  by  shock ;  and  this  suspicion  becomes  a 
certainty  when  symptoms  of  effusion  into  the  abdominal  cavity  are  super- 
added, and  still  more  when  purulent,  biliary,  or  urinous  fluid,  as  the  case 
may  be,  passes  from  the  wound.  Such  effusion  in  the  case  of  wound  of 
the  intestines  does  not,  however,  necessarily  take  place.  A  mere  punc- 
ture is  closed  by  1^'ature's  efforts.  The  mucous  coat  is  protruded  out- 
wards, and  plugs  the  orifice ;  the  abdominal  viscera  exert  a  constant 
equable  pressure  on  each  other  at  every  point,  and  this  tends  obviously 
to  counteract  escape  of  contents ;  and  these  two  temporary  means  of 
arrest  are  duly  foUowed  by  another  which  is  permanent — namely,  forma- 
tion of  plastic  product  on  the  exterior  of  the  wound,  whereby  it  is 
sealed,  and  the  bowel  at  the  site  of  injury  united  to  the  opposed  peri- 
toneal surface.  A  moment's  consideration  of  the  nature  of  this  process 
\\dll  explain  how  mischievous  must  be  the  imprudent  exhibition  of 
stimuli,  or  indeed  of  ingcsta  of  any  kind,  at  the  outset  of  tlie  treatment. 


WOUNDS  OF  THE  ABDOMEN. 


989 


In  any  case,  however,  Avhere  the  wounded  bowel  is  distended  with  fluid 
foculence  at  the  time  of  the  injury,  and  especially  if  the  wound  extends 
in  the  length  of  the  intestine,  or  divides  tlio  bowel  throughoiit  a  consider- 
able extent  of  its  circumference,  a  fatal  result  can  scarcely  be  averted. 

Protrusion  of  the  Boivel. — If  through  a  penetrating  parietal  wound  a 
portion  of  intestine,  or  other  viscus,  protrudes  entire,  it  is  to  be  simply 
replaced ;  with  all  gentleness,  so  as  not  to  endanger  an  aggravation  of 
uiilammatory  accession ;  and  yet  with  all  acciu-acy — the  finger  following 
the  retreating  viscus  closely,  so  as  to  ensure  its  being  replaced  wholly 
within  the  abdominal  cavity — thus  avoiding  the  serious  risk  of  ob- 
scure strangulation,  which  is  so  prone  to  follow  partial  reduction.  The 
woxuid  is  carefully  approximated — by  suture,  if  need  be ;  and  by  mode- 
rate bandaging  such  pressure  is  made  without,  as  is  calculated  to  pre- 
vent reprotrusion.  In  subsequent  treatment  an  anxious  prophylaxis  is 
maintained,  with  a  preparation  for  suitable  antiphlogistics  on  the  shortest 
notice. 

If  the  protruded  part  be  found  to  have  sustained  mere  puncture,  it 
may  be  simply  replaced,  as  if  intact ;  trusting  to  Nature's  means  of 
closure.  If  a  larger  wound  exist — incised,  of  no  great  extent,  and  con- 
sequently deemed  capable  of  adhesion — it  is  to  be  brought  accurately  to- 
gether by  the  glovers'  suture.  And,  in  applying  this,  it  is  well  to  turn 
in  the  edges  of  the  wounded  part  gently,  so  that  the  approximated  sur- 
faces shall  be  peritoneal ;  that  structure  being  well  known  to  be  much 
more  capable  of  the  required  plastic  process,  than  are  the  mucous  or 
middle  coats  of  the  boweL  The  punctures  of  the  needle  should  not  be 
more  than  a  line  apart ;  and  the  fingers  of  an  assistant  should  accurately 
retain  the  inverted  condition  of  the  wound  during  the  manipulation.  It  is 
well  to  take  the  first  stitch  from  within  outwards ;  and  the  placing  of  a 
large  knot  here  is  supposed  to  favour  the  inward  escape  of  the  thread ; 
which  in  time  ulcerates  its  way  into  the  cavity  of  the  bowel,  and  is 
thence  discharged.  The  suture  having  been  duly  arranged,  the  part  is 
gently  replaced ;  in  the  hope  that  it  may  become  safely  covered  up  by 
plastic  product.    (Fig.  203,  p.  476.) 

If  the  portion  of  bowel  be  bruised,  or  otherwise  so  extensively  in- 
jured as  to  render  the  occurrence  of  adhesion  obviously  impossible,  it 
were  folly  to  effect  mechanical  union  and  replacement  of  the  part ;  except, 
indeed,  when  the  bruising  or  laceration  is  so  limited,  as  to  admit  of  its 
being  easily  removed  by  paring  the  edges  of  the  wound  before  introduc- 
ing sutures.  When  the  laceration  and  contusion  are  to  such  an  extent 
that  the  wound  must  necessarily  inflame  and  open,  were  the  intestine  re- 
turned into  the  cavity  of  the  abdomen  fasculent  extravasation  would 
be  inevitable,  and  death  would  be  almost  certain.  The  wounded  part 
should,  therefore,  be  retained  at  the  surface ;  and,  with  this  view,  the 
peritoneal  coat  is  united  with  the  integument,  at  the  lip  of  the  wound,  at 
one  or  more  points  by  suture ;  and  then  through  the  upper  orifice  of  the 
wounded  part  the  fseculent  contents  discharge  themselves  innocuously. 
ITie  condition  of  Artificial  Anus  is  established ;  a  state  of  much  dis- 
comfoit,  and  by  no  means  devoid  of  danger  ;  but  infinitely  less  fatal 
than  faeculent  escape  into  the  cavity  of  the  abdomen. 

Thus,  the  local  treatment  differs  according  to  the  nature  of  each  case. 
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But  ill  all,  the  coustitutional  treatment  is  the  same  :  rest  and  quietude  • 
starvation,  and  the  iiou-employment  of  purgatives  ;  free  venesection  or 
leeching,  or  both,  on  the  first  onset  of  the  inflammatory  process ;  then 
calomel  and  opium — the  latter  in  large  doses. 

Abscess  of  ths  Abdominal  Parietes. 

Abscess  of  the  abdominal  parietes  sometimes  occurs  spontaneously ; 
frequently,  it  is  the  result  of  external  injury;  and,  in  some  systems,  a 
slight  blow,  rupture  of  some  of  the  fibres  of  the  muscular  structures  of 
the  abdominal  wall,  or  a  strain,  as  in  retching,  may  suffice  for  its  pro- 
duction.   The  original  site  of  the  abscess,  however,  is  more  frequently 
deep-seated  than  superficial ;  commencing,  as  it  often  does,  in  the  right 
iliac  fossa,  from  some  irritation  in  the  ca20ut  caecum  coli,  which  has 
produced  a  perityjjhlitis,  terminating  in  suppuration.    The  matter,  when 
formed,  may  make  its  way  to  the  surface  above  Poupart's  ligament ;  or 
it  may  work  down  the  inguinal  canal  along  the  cord,  and  point  at  the 
external  abdominal  ring ;  or,  pushing  the  peritoneum  before  it,  it  may 
ascend  as  far  as  the  outer  margin  of  the  rectus,  there  perforating  the 
layers  of  the  abdominal  wall,  below  the  posterior  sheath  of  the  muscle, 
becoming  superficially  diffuse,  and  usually  pointing  at  or  beside  the 
umbilicus.    At  first  there  is  a  hard,  tender,  increasing  tumour,  which 
softens  obscurely  as  it  enlarges,  and  slowly  points.     Treatment  varies 
according  to  the  stage.    At  first,  while  the  infiammatory  process  is  but 
recent  and  slight,  and  the  swelling  consists  of  plastic  product,  resolution 
is  in  our  power ;  by  rest,  leeching,  warm  fomentation,  counter-irritation, 
and  mercurials.    Advancement  of  the  tumour  is  arrested,  and  the  hard 
swelling  begins  to  disappear.    This  subsidence  may  be  accelerated  by 
judiciously  used   discussives  —  employed,  however,  always  with  the 
greatest  caution,  inasmuch  as  we  know  by  experience  that  if  they  be 
used  either  too  freely  or  too  soon,  there  is  a  great  probabUity  of  in- 
flammatory reaccession,  in  an  aggravated  form.    So  soon  as  the  forma- 
tion of  matter  has  been  at  all  indicated,  a  free  evacuating  incision  should 
not  be  delayed  ;  it  being  remembered  that  the  pus  is  much  nearer  to  the 
peritoneum  than  to  the  integument,  and  moreover  bound  down  by  strata 
of  dense  fibrous  and  muscular  tissues.    But  it  is  surely  advisable  to  go  a 
step  further,  and,  whenever  we  feel  convinced  that  reasonable  hope  of 
arrest  and  resolution  is  gone,  to  make  an  incision  in  the  most  prominent 
part  of  the  swelling,  where  we  anticipate  that  matter  is  first  and  mainly 
to  be,  in  order  that  so  soon  as  it  does  form  it  may  find  a  ready  drain 
for  its  outward  escape  ;  all  the  hazards  of  its  pent-up  accumulation,  in 
any  quantity,  being  thereby  felicitously  avoided.    If  artificial  opening  be 
withheld,  one  of  two  events  is  very  likely  to  occur  ;  the  pus,  finding  its 
way  into  the  general  cavity  of  the  abdomen,  excites  peritonitis ;  or,  on 
spontaneous  evacuation  taking  place,  the  condition  of  fa3cal  fistula  is 
established — the  perforation  internally,  surrounded  by  plastic  formation, 
having  penetrated  into  an  adherent  fold  of  intestine,  or  directly  into  the 
coecum. 

As  already  stated,  lumbrici,  cherry-stones,  the  bones  of  small  am- 
mals  or  birds,  and  such  like  substances,  may  be  arrested  in  the  caput 
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ccecmn,  or  vermiform  process,  and,  acting  as  an  exciting  cause  of  abscess, 
effect  their  own  escape. 

Artificial  Anus. 

By  this  term  is  meant  an  unnatural  outward  opening  of  the  intestinal 
canal,  whence  ftecal  contents  are  more  or  less  copiously  discharged.  It 
may  be  the  result  of  wound,  of  abscess  and  ulceration,  or  of  sloughing 
conseqiient  on  strangulated  hernia.  By  plastic  product  the  open  portion 
of  bowel  is  retained  in  contact  with  the  abdominal  parietes ;  and  the 
following  condition  of  parts  becomes  established.  The  orifice  of  the 
upper  or  gastric  portion  remains  abundantly  patent,  and  not  unfrequently 
troublesome  prolapsus  of  its  lining  membrane  occurs ;  the  orifice  of  the 
lower  or  rectal  portion  contracts,  is  not  patulous,  and  recedes  from  the  ex- 
ternal surface ;  the  two  portions  have  a  dense  septum  interposed  between 
them — composed  mainly  of  the  two  contiguous  portions  of  the  coats  of  the 
bowel ;  and  this  becomes  more  and  more  solid,  and  more  and  more  op- 
posed to  restoration  of  the  normal  flow  of  the  intestinal  contents.  Out- 
wardly the  abdominal  parietes  are  usually  distended  into  a  funnel-shaped 
cavity,  whose  apex  is  at  the  integument,  whose  base  surrounds  the  in- 
testinal breach,  and  within  whose  cavity  fseculent  matter  tends  to  accu- 
mulate. The  integumental  opening  is  red,  everted,  prominent,  and 
surrounded  by  excoriation. 

The  dangers  and  difiiculties  of  such  cases  depend  very  much  on  the 
site  and  extent  of  the  intestinal  opening.  If  this  be  large  and  near  the 
upper  part  of  the  tube,  death  by  inanition  can  scarcely  fail  to  occur ; 
chyle  running  so  much  to  waste.  If,  on  the  contrary,  the  opening  be  in 
the  large  bowel,  nutrition  may  be  sufiiciently  maintained,  and  the  result 
will  probably  be  one  more  of  annoyance  than  of  danger. 

Treatment  is  in  the  first  instance  palliative.  Such  food  is  taken  as 
is  easily  digested ;  and  the  bowels,  by  diet,  and  medicine,  if  need  be,  are 
kept  "  soft  and  easy."  By  external  support — by  compress  and  bandage, 
or  by  the  adaptation  of  a  suitable  truss — outward  escape  from  the  upper 
orifice  is  moderated,  if  not  altogether  prevented,  and  protrusion  of  the 
mucous  membrane  is  opposed.  And  the  ordinary  means  are  employed, 
to  obviate  excoriation  of  the  surrounding  integument.  The  outer  open- 
ing may  contract  and  heal,  the  funnel-shaped  cavity  may  close,  and  the 
normal  flow  may  be  restored.  But  much  more  frequently  such  is  not 
the  case  j  and  further  interference  by  our  art  is  required.  The  two  main 
obstacles  to  cure  plainly  are — projection  of  the  septum,  and  retraction 
and  contraction  of  the  lower  intestinal  orifice.  The  latter  state  is  to  be 
opposed  by  the  occasional  introduction  of  tubes  or  tents,  gradually  en- 
larged, whereby  the  normal  calibre  may  be  restored.  The  septum  is  to 
be  got  rid  of,  by  the  gradual  process  of  ulceration.  Physic  of  New 
York  first  suggested  the  accomplisliment  of  this,  by  a  stout  ligature 
passed  by  means  of  a  needle  through  the  textures  of  the  eperon  of  the 
septum.  Dupuytren's  forceps  may,  however,  be  employed  more  safely  for 
this  purpose ; — one  blade  passed  into  each  orifice,  the  instrument  closed  and 
locked,  the  one  blade  accurately  fitting  into  a  groove  in  the  other,  while 
the  degree  of  pressure  is  regulated  by  the  screw  at  the  handle.  The 
pressure  is  at  first  applied  lightly  and  temporarily ;  lest  excess  of  the 
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inflammatory  process  ensue,  and  the  surrounding  parts  be  implicated  so 
as  to  establish  either  enteritis  or  peritonitis.  And  throughout  the  whole 
period  of  the  instrument's  use,  the  effects  must  be  closely  watched,  lest 
at  any  time  such  accidents  threaten  to  occur.  By  thus  gradually  divid- 
ing the  septum — inducing  ulceration  of  it  by  pressure,  and  regulating 
that  pressure  so  that  the  inflammatory  process  it  creates  shall  not  go 
beyond  ulceration  in  the  part,  nor  extend  thence  to  the  neighbouring 
textures — by  dilating  and  bringing  forward  the  lower  orifice,  and  by 
maintaining  the  external  pressure  at  all  times  when  the  forceps  and  tent 
are  not  in  use,  we  hope  to  restore  the  normal  flow,  and  effect  permanent 
closure  of  the  aperture.  But  not  only  must  this  use  of  the  forceps  be 
cautiously  conducted ;  it  must  also  be  warily  begun.  "Weeks  or  even 
months  should  elaj)se  before  it  is  employed.  For,  an  early  application 
is  plainly  in  favour  of  the  occurrence  of  the  following  risks  :  a  fold  of 
bowel  interposed  between  the  two  orifices,  on  account  of  the  septtmi  not 
being  yet  fully  developed,  may  be  grasped  by  the  instrument,  and  fatal 
enteritis  may  ensue ;  or  the  yet  recent,  tender,  and  imperfect  adhesions 
of  the  bowel  to  the  parietes  may  be  broken  up,  the  former  may  recede, 
fseculent  extravasation  then  takes  place,  and  life  is  soon  ended  miserably 
by  peritonitis  ;  or,  simply  on  account  of  the  still  unquiet  parts  having 
no  tolerance  of  a  newly-excited  inflammatory  process,  immature  use  of 
the  forceps  may  be  speedily  followed  by  enteritis ;  or  the  pressure  may 
cause  ulceration  of  an  asthenic  kind — not  attended  by  plastic  product 
around — the  abdominal  cavity  may  consequently  become  exposed,  and 
fseculent  extravasation  into  it  may  occur. 

The  projecting  septum,  or  eperon,  may  be  repressed  simply  by  the 
pressure  of  tents  ;  or  the  compressing  forceps  of  Blandin,  or  the  inge- 
nious though  somewhat  complicated  instrument  of  Mr.  Trant,*  may  be 
used  instead  of  that  of  Dupuytren.  Such  pressm-e,  causing  replacement 
and  absorption  of  the  projecting  obstacle,  is  obviously  more  safe  than 
that  which  produces  destructive  ulceration. 

An  artificial  anus  is  sometimes  established,  designedly,  by  the  suir 
geon  ;  when  the  natural  anus  is  imperforate  ;  or  when,  from  any  cause, 
the  rectum  has  become  insuperably  obstructed.  These  proceedings  will 
be  considered  in  connection  with  affections  of  the  lower  bowel 


Fcecal  Fistula. 

When  an  artificial  anus  has  contracted  to  a  narrow  sinus,  with  a 
papillary  orifice  through  which  intestinal  contents  occasionally  escape,  it 
is  termed  a  Faecal  Fistula. 

A  similar  state  may  also  result  from  parietal  abscess ;  whose  cavity 
has  opened,  by  ulceration,  into  a  portion  of  adherent  bowel,  either  before 
or  after  external  evacuation.  The  opening  of  communication  is  usually 
small ;  the  cavity  of  the  abscess  contracts ;  and  the  condition  of  fistula 
is  soon  established. 

The  methods  of  treatment  are  simple.  Accurate  and  firm  pressure 
is  applied  to  the  part,  so  as  to  prevent  fteculent  escape,  and  favour  con- 
*  Dublin  Med.  Press,  vol.  xiii.  p.  305  ;  and  Brit,  and  For.  Med.  Chir.  'Rex.,  Jan. 
1847,  p.  28. 


PELVIC  ABSCESS. 


993 


solidation  of  the  entire  track.  This  may  succeed,  after  patient  continu- 
ance of  it  for  some  time,  along  with  complete  repose  in  the  recumbent 
postiu-e,  a  limitation  of  diet  almost  approaching  to  starvation,  and  due 
attention  to  the  state  of  the  bowels.  If  it  fail,  then  the  actual  cautery 
may  be  applied,  so  as  by  contraction  of  the  burn  to  obtain  closure.  And 
if  this  do  not  succeed,  then  by  autoplasty  the  chasm  may  be  filled  up 
and  permanently  consolidated ;  a  suitable  portion  of  integument  being 
transplanted  from  a  neighbouring  part. 

Pelvic  Abscess. 

The  sub-peritoneal  areolar  tissue,  in  the  pelvic  region,  is  liable  to  be 
the  seat  of  suppurative  inflammatory  disease  ;  sometimes  in  connection 
with  the  puerperal  state,  but  often  wholly  independent  of  this.  Occa- 
sionally it  is  induced,  on  the  right  side,  by  irritation  extended  from  the 
caput  coecum — forming  the  perityphlitis  of  Burns  and  others  ;  on  the 
left  side,  it  may  originate  in  impaction  or  other  disorder  of  the  lower 
bowel.  It  has  followed  operative  interference  with  the  uterus  or  its 
appendages — as  well  as  with  the  penis  and  bladder — not  unfrequently  ; 
sometimes  it  is  traced  by  the  patient  to  a  chill ;  sometimes  it  can  be 
connected  with  no  assignable  cause.  The  disease  is  more  frequent  in 
the  female  than  in  the  male.  Inflammatory  product  is  usually  rapid  and 
copious ;  and  at  first  is  either  serous  or  fibrinous.  In  this  state  it  is 
amenable  to  absorption ;  and  under  suitable  treatment  may  disappear 
rapidly.  When  suppuration  has  fairly  taken  place,  evacuation  is  to  be 
looked  for,  either  spontaneously  or  by  the  hand  of  the  surgeon.  In  the 
former  case,  the  point  of  exit  varies  ;  at  the  hypogastrium,  or  umbilicus, 
by  pointing  in  the  ordinary  way  ;  in  the  groin  ;  by  the  bowel ;  through 
the  upper  wall  of  the  vagina,  close  to  the  anterior  lip  of  the  cervix  uteri ; 
into  the  bladder  ;  or  into  the  general  abdominal  cavity.  Fortunately,  the 
last-mentioned  casualty  is  comparatively  rare ;  the  peritoneum,  from  its 
fibrous  nature,  long  resisting  the  ulcerative  tendency  of  the  accumulating 
pus.  Sometimes,  instead  of  suppurating,  the  tissue  becomes  loaded  with 
a  dense  plasma,  partially  incorporated  and  organized. 

The  symptoms  are  usually  ushered  in  by  rigor.  There  are  pain  and 
tenderness  of  the  part,  with  dulness  on  percussion.  The  rectum  and 
bladder,  being  compressed,  and  involved  in  sympathy,  have  their  func- 
tions more  or  less  disturbed  ;  and  the  uterus,  too,  is  liable  to  displace- 
ment. On  examining  by  the  vagina  or  rectum,  a  hard  dense  swelling 
is  perceived ;  determined  to  be  non-uterine,  if  need  be,  by  the  use  of  the 
sound ;  and,  unlike  other  pelvic  swellings,  having  very  firm  connection 
and  continuity  with  the  bony  walls  of  the  pelvis.  In  doubt,  an  explora- 
tory thrust  may  be  made  by  the  small  trocar — through  the  abdominal 
parietes,  by  the  vagina,  or  by  the  rectum,  according  as  the  site  of  the 
swelling  may  determine.  On  outward  pointing  taking  place,  the  nature 
of  the  case  becomes  abundantly  plain. 

At  an  early  period,  the  treatment  consists  of  leeching,  followed  by 
counter-irritation,  and  mercury  pushed  to  ptyalism.  Iodine  may  be 
painted  over  the  abdominal  parietes ;  or  it  may  be  administered  in  the 
form  of  ointment,  by  the  vagina.    Under  such  remedies,  with  rest,  and 
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attention  to  the  general  health,  many  formidable  accumulations  satisfac- 
torily disappear ;  perhaps  leading  an  inexperienced  observer  to  suppope 
that  an  ovarian  or  other  tumour  has  been  discussed.  AVhen  matter  has 
formed,  it  should  be  early  evacuated,  by  moans  of  the  bistoury  or  trocai-, 
at  the  point  which  circumstances  may  indicate  as  most  suitable ;  by  the 
vagina,  by  the  rectum,  or  through  the  abdominal  walls. 

Retro-uterine  Sanguineous  Tumours. 

There  is  another  class  of  sweUings  in  this  situation,  which  may  lie 
mistaken  for  the  inflammatory  pelvic  tumour,  in  the  female.  They  are 
caused  by  extravasation  of  blood  into  the  sub-peritoneal  areolar  tissue  of 
the  cul  de  sac  between  the  uterus  and  rectum ;  and  in  their  pathology 
resemble  the  thrombus,  which  is  not  unfi-equently  found  situated  in  tlie 
vagina  or  vulva.  The  affection  may,  in  fact,  be  described  as  a  thrombus 
of  the  roof  of  the  vagina. 

The  blood  is  infiltrated  into  the  areolar  tissue,  around  the  cervix 
uteri,  and  may  spread  thence  into  the  areolar  tissue  surrounding  the 
rectum,  or  into  that  involved  between  the  folds  of  the  broad  ligaments. 
These  tumours  are  liable  to  occur  chiefly  in  cases  where  there  is  much 
venous  congestion,  and  especially  if  there  is  a  varicose  and  diseased  con- 
dition of  the  vessels.  They  are  caused  by  powerful  straining  efforts,  as 
in  labour,  venereal  excesses,  etc.  They  may  also,  as  M.  Huguier  points 
out,  be  produced  by  escape  of  blood  from  the  uterus  when  over-distended 
by  retained  menstrual  secretion. 

On  examination,  the  roof  of  the  vagina  will  present  a  hard  resisting 
surface,  without  pain  on  pressure  ;  or,  if  recent,  tender  to  the  touch  in  a 
much  less  degree  than  the  real  inflammatory  pelvic  tumour.  The  uterus 
will  be  found  generally  somewhat  elevated,  and.  pressed  to  the  pubes. 

If  they  are  small,  these  tumoiu's  require  no  special  treatment.  Eest 
in  the  recumbent  position,  and  the  antiphlogistic  regimen,  are  necessary 
as  precautionary  measures.  If  the  extravasation  is  very  extensive,  there 
will  be  constitutional  disturbance ;  and  local  excitement  may  be  pro- 
duced, perhaps  terminating  even  in  suppuration.  In  this  case  treatment 
must  be  conducted  as  in  the  common  inflammatory  pelvic  tumour.  The 
evacuating  incision  should  be  free ;  and  the  putrescent  state  of  the  in- 
terior of  the  sac,  which  usually  occurs,  should  be  corrected  by  frequent 
cleansing  of  the  interior  by  injecting  tepid  water,  and  dilute  solution  of 
permanganate  of  potash. 

Ovarian  Droiosy  and  Tumours. 

Of  abdominal  growths,  the  ovarian  are  those  which  most  attract  the 
attention  of  the  surgeon.  Occasionally  fibrous  tumours,  or  masses  of  the 
different  forms  of  the  ordinary  malignant  tumours,  are  found  affecting  the 
ovary,  either  alone  or  in  combination  with  the  cystic  disease  of  the  organ — 
which  latter  affection  far  surpasses  all  others  in  the  frequency  of  its  occur- 
rence, and  is  generally  known  as  ovarian  droi^sy.  These  cystic  tumours 
are  multilocular  more  frequently  than  monolocular.  They  may  occur 
only  on  one  side,  or  on  both  at  the  same  time ;  they  may  be  attached  by 
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a  narrow  pedicle  to  the  broad  ligament,  or  by  a  broad  base  ;  they  may 
be  movable,  or  fixed  in  the  cavity  of  the  abdomen — this  generally  de- 
pending on  their  size,  Avhicli  varies  extremely  ;  they  may  be  free,  or  more 
or  less  adherent  to  the  surrounding  organs,  or  connected  with  the  abdo- 
minal walls.  On  dissection,  the  ovary  of  the  affected  side  may  be  undis- 
coverable  ;  or  it  may  be  either  entire,  or  partly  incorporated  with  the 
tumour.  The  disease  is  believed  by  numerous  patliologists  always  to 
orio-inate  in  the  Graafian  vesicles ;  and  there  is  good  reason  to  attribute 
certain  of  these  productions  to  this  source  ;  but  it  is  equally  well  ascer- 
tained that  the  multilocular  formation  does  not  always  acknowledge 
such  an  origin. 

The  disease  may  affect  a  woman  at  any  time  of  her  menstrual  life ; 
and  is  found  occurring  most  frequently  at  that  period  when  the  repro- 
ductive functions  are  in  greatest  activity— namely,  between  the  ages  of 
twenty  and  forty.  It  attacks  the  virgin  as  well  as  the  married  woman ; 
but  is  found  more  frequently  in  the  married  than  in  the  unmarried. 
There  is  no  evidence  for  a  common  statement  of  authors  that  the  latter 
are  more  liable  to  it  than  the  former. 

Many  causes  connected  with  menstruation,  marriage,  and  parturition, 
have  been  assigned  to  ovarian  dropsy,  but  this  part  of  the  history  of  the 
disease  is  necessarily  very  difficult  of  investigation.  These  affections 
may  be  mere  antecedents,  and  not  causes. 

The  disease  may  attain  a  large  development,  without  giving  rise  to 
any  symptoms  except  such  as  are  referrible  to  the  displacements  effected 
by  its  bulk.  It  may  be  accompanied  by  irregularity  of  the  menstrual 
function,  by  menorrhagia,  or  by  amenorrhoea.  At  its  commencement 
there  may  be  much  complaint  of  pain  and  tenderness  in  either  side,  or  a 
deep-seated  pelvic  pain  may  exist,  or  there  may  be  other  modifications  of 
pain  and  tenderness  too  varied  to  demand  description.  The  tumour  may 
press  on  the  sacral  nerves,  and  cause  numbness  and  a  feeling  of  power- 
lessness  in  one  limb ;  or  venous  congestion  and  oedema  of  it,  by  obstruct- 
ing the  circulation.  There  may  be  pain  and  difficulty  in  defaecation. 
Piles,  and  a  varicose  state  of  the  veins  of  the  legs,  are  often  found.  In 
diagnosis,  our  reliance  must  be  placed  almost  entirely  on  the  physical 
signs.  Much  obscurity  is  often  produced  by  distension  of  the  abdomen, 
with  flatulence,  when  the  disease  is  in  an  early  stage ;  and  the  evidence  of 
its  nature  is  derived  chiefly  from  the  circumstances  of  its  position,  its 
mobility,  or  its  connections.  At  a  later  period,  when  it  is  distending 
the  abdominal  walls,  we  trust  to  its  own  physical  characters,  the  nature 
of  its  contents,  and  the  history  of  its  origin  and  progress. 

Careful  manipulation  usually  shews  the  swelling  not  to  be  so  uniform 
or  soft  as  in  ascites,  but  more  or  less  broken  up  in  its  outline,  as  well  as 
of  various  hardness.  Attention  is  also  given  to  the  following  points  : — 
In  ascites,  the  fluid  always  occupies  the  most  dependent  parts,  while  the 
small  intestines,  floated  by  their  contauied  air,  correspond  generally  to 
the  umbilical  region ;  and  the  arch  of  the  colon  and  the  stomach  occupy 
the  epigastrium.  Percussion,  therefore,  elicits  a  dull  sound  over  the 
hypogastric  and  lumbar  regions,  and  a  clear  one  in  the  umbilical  and 
gastric ;  whereas,  ui  a  large  encysted  dropsy,  no  tympanitic  sound  exists 
m  these  regions.    The  intestines,  pushed  back  by  the  cyst  which  is  de- 
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veloped  anteriorly,  may,  however,  produce  a  resonance  laterally  and  pos- 
teriorly. Fluctuation  is  generally  more  easily  and  distinctly  detected  in 
ascites.  If  the  ovarian  fluid  is  of  great  viscidity,  or  if  the  anterior  cysts 
of  the  mass  are  numerous  and  small,  fluctuation  may  be  scarcely  percep- 
tible ;  while,  on  the  other  hand,  if  the  disease  be  monolocular,  fluctuation 
may  be  very  apparent.  Sometimes,  in  the  multilocular  variety,  the  larger 
cysts  can  be  made  out  separately  by  the  facility  and  distinctness  of  the 
fluctuation,  when  both  hands  are  over  the  same  cyst ;  and  by  its  indis- 
tinctness or  absence  when  one  hand  is  on  one  cyst,  and  the  other  on  a 
different  one.  In  encysted  dropsy,  the  general  health  is  often,  in  the 
early  stage  of  the  disease,  comparatively  undisturbed,  while  in  ascites  the 
reverse  is  almost  always  found  to  be  the  case.  Along  with  ascites,  there 
is  generally  anasarca  of  the  lower  extremities,  while  in  ovarian  dropsy 
this  is  rarely  observed.  In  the  latter  affection,  however,  we  frequently 
find  a  varicose  state  of  the  vessels,  and  puffiness  of  the  limbs.  It  is  also 
to  be-  remembered  that  ascites  and  ovarian  disease  frequently  co-exist ; 
the  ascitic  fluid  being  of  the  ordinary  kind  ;  or  derived  from  an  ovarian 
cyst  by  passing  through  foramina  in  its  walls.  When  these  diseases  co- 
exist, fluctuation,  if  light  and  superficial,  may  deceive  ;  but  if  the  fingers 
are  pressed  more  deeply,  a  peculiar  diagnostic  mark  is  obtained  by  the  • 
stroke  of  the  fingers  against  the  ovarian  cyst — after  displacing  the  over-  • 
lying  ascitic  eff'usion.  If  there  is  still  doubt,  we  may  in  some  cases  be  » 
justified  in  drawing  off  a  few  drops  of  the  fluid  by  a  small  trocar,  and  1 
ascertaining  its  nature  by  proper  tests. 

Dulness  on  percussion  over  the  hypogastric  regions  is  more  decided  1 
in  ovarian  dropsy  than  in  ascites.    K,  however,  the  pedicle  be  long,  and  I 
the  tumour  only  moderately  large  and  not  distending  the  abdominal  1 
walls,  but  rather  floating  in  the  cavity,  there  may  be  some  resonance  ? 
above  the  pubes.    In  some  rare  cases  this  mark  is  of  importance,  in  die-  - 
tinguishing  the  ovarian  dropsy  from  pregnancy ; — in  both  cases  we  may  i 
flnd  on  auscidtation  a  murmur  resembling  the  placental  souffle  ;  and  in 
ovarian  disease,  especially  if  recent,  the  equivocal  signs  of  pregnancy  may  . 
be  present.    From  pregnancy  it  is  further  distinguished  by  absence  of  the 
sound  of  the  foetal  heart,  by  the  absence  of  baUottement,*  by  the  drawing 
up  of  the  uterus  and  vagina  so  that  the  cervix  is  with  difficulty  reached, 
by  the  hardness  and  length  of  the  cervix,  by  the  anteverted  or  retroverted 
state  of  the  organ,  by  the  commencement  of  the  disease  on  one 
side,  by  more  or  less  complete  absence  of  the  ordinary  constitutional 
signs  of  the  pregnant  state,  and  by  the  duration  and  history  of  the 
complaint.    Let  the  surgeon,  however,  never  forget  that  Avith  ovarian 
disease  (at  least  of  one  side)  there  may  co- exist  an  impregnated  womb  ; 
and  that  in  one  case,  at  aU  events,  the  pregnant  uterus  has  been  tapped, 
under  the  supposition  that  it  was  an  ovarian  tumour,  with  the  sanction 
of  no  less  than  three  eminent  accoucheurs. 

There  is  occasionally  great  difficulty  in  distinguishing  a  multilocular 
ovarian  dropsy  from  fibrous  or  other  tumour  of  the  uterus.  The  tension 
of  the  cysts,  their  small  size,  and  the  viscidity  of  their  contents,  may  be 
such  as  to  destroy  all  signs  of  fluidity  in  the  ovarian  mass  ;  and  the 
*  A  modified  baUottement  may  be  discovered  in  a  case  of  ovarian  tumour,  if  it  is 
of  moderate  size  and  floating  in  ascitic  fluid. 
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uterus  may  be  so  fixed  in  the  pelvis  by  compression  between  it  and  the 
tumour,  or  by  adhesions,  as  to  render  the  signs  derivable  from  a  vaginal 
examination  also  nugatory.  The  history  of  ovariotomy  too  truly  shows 
that  tlie  diseases  may  be  mistaken  for  one  another,  even  by  the  most 
experienced  and  able  physicians.  The  chief  distinctive  marks  are  the 
following : — A  fibrous  tumour  is  often  observed  first  in  the  centre  of  the 
hypogastrium — an  ovarian  tumour  generally  at  one  side  ;  a  fibrous 
tumour  grows  more  slowly  than  an  ovarian ;  it  has  no  fluctuation,  and 
is  generally  harder  and  much  less  movable  than  a  diseased  ovary ;  it  is 
more  frequently  accompanied  by  menorrhagia  and  leucorrhoea ;  the 
uterus  is  generally  somewhat  prolapsed,  especially  if  the  tumour  is  not  of 
great  size  ;  the  uterus  feels  heavy,  and  cannot  be  moved  without  moving 
the  tumour ;  the  cavity  of  the  uterus  is  also  often  elongated ;  sometimes 
it  is  shortened  ;  frequently  the  shape  and  plurality  of  the  tumours  are 
distinctive. 

In  illustration  and  proof  of  the  great  difiiculties  which  attend  the 
diagnosis  of  ovarian  disease,  and  of  the  errors  liable  to  be  made,  even 
when  the  gro^vth  is  so  developed  as  to  appear  to  demand  an  operation, 
we  may  cite  the  following  fact  in  regard  to  162  cases  in  which  incision 
of  the  ovary  was  attempted.  In  60  of  these  there  was  either  no  ovarian 
disease  at  all,  or  its  removal  was  found  impracticable,* 

The  management  of  ovarian  dropsy  is  either  palliative  or  radical. 
Besides  the  ordinary  treatment  for  intercurrent  inflammatory  attacks 
— and  for  derangements  of  the  functions  of  the  stomach,  bowels,  kidneys, 
and  bladder — the  most  important  palhative  measures  are  tapping  and 
pressure.  Recourse  to  the  former  has  been  recommended  early  in  this 
affection  ;  but  it  is  a  very  questionable  proceeding,  and  one,  besides, 
which  we  rarely  have  an  opportunity  of  trying,  as  women  seldom  com- 
plain till  the  disease  is  far  advanced. 

Tapping  is  not  advisable,  except  under  rare  circumstances,  till  the 
accumulation  has  become  intolerable  to  the  patient,  from  its  large  size 
impeding  respiration  and  progression,  and  causing  much  local  pain  and 
suffering ;  perhaps  producing  vomiting,  or  suppression  of  urine,  by  pres- 
sure on  the  stomach  or  kidneys.  It  is  a  very  simple  operation,  and  the 
danger  supposed  to  attend  it  in  ordinary  cases  has  probably  been  exag- 
gerated, in  the  statistical  tables  of  Southam,  Stafford,  Lee,  Atlee,  and 
others  ;  which,  embracing  all  cases,  do  no  doubt  include  many  in  which 
it  was  resorted  to  in  despair,  or  as  a  mere  temporary  means  of  allevia- 
tion— the  patient's  strength  being  already  worn  out  by  the  disease,  or 
compromised  by  some  other  affection.  The  dangers  chiefly  to  be  appre- 
hended are — syncope,  the  lighting  up  of  suppuration  in  the  lining  of  the 
cyst  or  cysts,  and  the  supervention  of  peritonitis. 

It  is  performed  thus,  whether  operating  for  ovarian  dropsy  or  for 
ascites  : — The  patient  having  been  seated  on  the  side  of  a  bed,  or 
on  a  chair,  has  the  abdomen  tightly  girded  by  a  sheet  or  flannel 
bandage ;  the  ends  of  which  are  held  by  two  assistants,  directed  to  pull 
steadily  and  firmly  as  the  fluid  escapes — so  as  to  maintain  equable 
pressure  on  the  abdominal  contents,  and  obviate  the  sudden  loss  of  sup- 
port to  these,  which  might  otherwise  occur,  and  fi'om  which  serious 

*  Lancet,  Dec.  6,  1851. 
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hemorrhago  might  ensue  by  the  giving  way  of  one  or  more  abdominal 
veins  suddenly  deprived  of  their  ordinary  support.  Or,  independently 
of  ruptuVe,  alarining  syncope  might  take  place,  from  gi-eat  or  sudden 
accumulation  of  blood  witliin  the  abdominal  veins.*  It  is  well  to  ascer- 
tain that  the  bladder  is  empty.  An  aperture  having  been  clipped  in  the 
bandage,  an  incision  is  made  through  the  skin  and  fascia  by  a  lancet  or 
scalpel ;  and  then  perforation  is  completed  by  a  large  trocar  and  cauula. 
The  trocar  having  been  withdrawn,  the  canula  renuiins,  and  through  this 
the  fluid  escapes  ;  thin  and  albuminous,  or  viscid,  ropy,  and  variously 
discoloured.  Fluid  having  ceased  to  come,  the  canula  is  withdrawn,  the 
wound  is  covered  by  a  compress,  and  the  general  bandage  of  the  abdomen 
is  drawn  tightly  and  secured.  This  cure  by  tapping  is  an  excellent 
instance  of  the  surgeon  taking  a  lesson  from  the  plans  sometimes  adopted 
spontaneously  by  Nature.  Examples  of  the  simple  cyst,  and  more  rarely 
of  the  multilocular,  have  been  cured  by  spontaneous  discharge  of  the 
contained  fluid  from  openings  through  the  umbiUcus,  or  some  other  part 
of  the  abdominal  wall,  or  by  discharge  of  the  fluid  by  the  vagina,  rectum, 
or  bladder. 

The  point  usually  selected  for  the  opening  is  in  the  linea  alba,  about 
midway  between  the  umbihcus  and  symphysis  pubis.  But  it  may  be 
made  in  the  linea  semilunaris,  should  the  bulging  cyst  render  that 
locality  preferable.  The  trocar  employed  for  tapping  may  be  the  ordi- 
nary large-sized  instrument  commonly  employed  in  cases  of  ascites.  To 
avoid  all  risk  of  the  sac  sUpping  off  the  extremity  of  the  canula,  the 
long  curved  trocar  for  puncture  of  the  bladder  may  be  used,  or  an  instru- 
ment may  be  made  for  the  purpose  from  six  inches  to  a  foot  in  lengtL 
By  some,  again,  the  middle  portion  of  the  cannla  is  made  of  gum-elastic 
material,  so  as  to  admit .  of  its  curving  to  suit  the  subsidence  of  the  cyst 
as  the  fluid  becomes  evacuated.  To  avoid  the  entrance  of  air,  the  canula 
may  be  of  twice  the  usual  length,  while  the  stylet  is  made  to 
slide  within  it  as  a  piston,  the  retraction  of  which  permits  the  fluid  to 
escape  from  the  canula  by  a  side  aperture,  to  wliich  a  caoutchouc  tube  is 
attached  of  sufficient  length  to  convey  the  fluid  directly  into  the  paiL 
A  neAV  form  of  trocar  has  recently  been  introduced.  The  stylet  is  a 
steel  tube  sliding  within  the  canula,  and  the  extremity  of  this  tube  is 
rendered  sharp  and  penetrating  by  being  sloped  obliquely  Hke  a  cut  quill 
and  ground  to  a  cutting  edge  and  point.  "WHien  the  sac  has  been 
entered,  the  inner  tube  is  retracted,  and  the  canula  pushed  onwards 
until  that  portion  of  it  .which  has  a  series  of  prismatic  ledges  projectuig 
from  its  surface  has  partially  passed  the  parietes  and  entered  the  cyst, 
so  as  to  secure  retention  of  the  aperture  in  the  sac  in  correspondence 
with  that  of  the  walls  of  the  abdomen. 

By  the  use  of  pressure  after  tapping,  the  Avails  of  the  cyst  are  made 
to  collapse,  and  the  mass  comes  to  form  a  comparatively  small  fii"ni 
tumour  in  one  side  of  the  pelvis.  When  such  pressure  is  resorted  to  m 
the  hope  of  cure,  it  should  be  kept  up  for  some  months ;  as  these 
tumours  have  been  known  to  refill,  after  they  have  lain  in  the  pelvic 

*  By  keeping  the  patient  horizontal  on  the  side,  during  the  whole  period  of  the 
operation,  the  necessity  for  bandaging  and  pressm-e  may  sometimes  be  in  a  great 
pleasure  superseded. 
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cavity  for  a  long  time  collapsed  and  causing  no  inconvenience.  The  use 
of  pressui-e,  if  it  can  be  borne,  and  be  regulai'Iy  conducted,  is  decidedly 
of  service  in  impeding  growth  of  the  tumour,  and  refilling  of  the  sac. 
And  some  very  interesting  cases  are  recorded,  where  inflammatory 
disease,  attacking  the  cyst  and  its  serous  investment,  has  induced  such, 
induration,  and  caused  the  formation  of  adhesions  so  strong,  as  to  resist 
further  progress  of  the  tumour;  ciuing  the  disease  by  mechanically 
arresting  its  progress.  But  the  cysto-sarcomatous  tumours,  the  fibrous, 
and  the  malignant  masses,  which  are  not  unfrequently  found  in  this 
situation,  either  alone  or  along  with  the  multilocular  cyst,  are,  of  course, 
not  amenable  to  any  method  of  discussion. 

As  auxiliaries  to  tapping  and  pressure,  the  only  remedies  to  be 
recommended  are  iodine  and  diuretics.  The  former  may  be  used  both, 
externally  and  internally.  That  the  latter  may  be  of  some  service,  we 
have  evidence  in  the  fact  occasionally  observed,  that  the  rapidity  of  the 
growth  or  refilling  of  an  ovarian  tumour  keeps  pace  with  the  diminution 
of  the  urinary  secretion  ;  and  that  the  remarkable  increase  of  this  secre- 
tion, often  observed  for  some  days  after  tapping,  is  sometimes  accom- 
panied by  progressive  diminution  of  the  tumour,  which  recommences  to 
fill  only  when  the  urine  again  diminishes.*  In  general,  after  tapping, 
the  cyst  speedily  re-enlarges,  and  the  operation  has  to  be  repeated  as 
before  ;  the  cyst  usually  filling  more  rapidly  after  every  such  repetition, 
Tlie  second  tapping  may  not  be  required  till  after  several  months  ;  but 
subsequently  the  interval  may  diminish  to  a  few  weeks.  This  process 
generally  exhausts  the  patient  after  some  years ;  or  an  intercurrent  in- 
flammatory attack  in  the  cyst,  or  in  the  peritoneum,  may  prove  speedily 
fatal  Sometimes,  however,  patients  survive  to  have  the  tapping  very 
often  repeated ;  and  almost  incredible  quantities  of  fluid  have  thus  been 
drawn  ofl"  from  the  same  woman.j"  In  cases  where  the  cyst  refills 
rapidly  after  tapping,  and  where  it  is  apparently  monolocular,  and  has 
no  solid  mass  in  connection  with  it,  injection  ot  a  strong  solution  of 
iodine,  as  in  hycbocele,  has  been  successfully  practised.  In  employing 
this  plan  of  treatment,  the  sac  should  be  emptied  as  completely  as 
possible  ;  and  for  this  piirpose  the  flexible  canula,  or  a  gum-elastic 
catheter  passed  through  and  accurately  fitting  the  canula  of  the  ordinary 

*  Many  authors  of  note  entirely  discredit  tlie  efficacy  of  all  internal  remedies. 
Burns  says  they  have  an  equal  effect  "  over  the  configuration  of  the  patient's  nose." 
Hamilton,  on  the  contrary,  as  is  well  known,  used  the  solution  of  muriate  of  lime 
internally  as  a  discutient,  and  placed  great  confidence  in  it. 

t  Dr.  Mead's  patient,  whose  endurance  is  celebrated  in  the  following  epitaph, 
has  now  unfortunately  been  frequently  surpassed. 

"  Here  lies  Dame  Mary  Page, 
Eelict  of  Sir  Gregory  Page,  Bart., 
"Who  departed  this  life  March  21st,  1728, 
In  the  56th  year  of  her  age. 

In  67  months  she  was  tapped  66  times, 
Had  taken  away  240  gallons  of  water, 
Without  ever  repining  at  her  case, 
Or  even  fearing  the  operation. 

Dr.-  Martin  of  Norwich  tapped  a  patient  80  different  times,  and  drew  ofl"  6832 
pints  of  fluid. 
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ascites-trocar,  should  be  employed,  a  strong  aqueous  solution  of  iodine 
being  introduced  through  this  in  a  quantity  proportioned  to  the  size  of 
the  sac — from  two  to  six  ounces  usually  sufficing,  "When  so  large  a 
quantity  is  required,  if  the  tincture  were  used,  the  rapid  absorption  of 
the  spirit  would  produce  intoxication ;  even  with  the  aqueous  solution, 
symptoms  of  rapidly-induced  iodism  frequently  ensue,  and  may  for  a 
time  create  anxiety  unless  the  cause  is  understood.  In  those  cases 
where  this  plan  by  injection  has  apparently  failed,  the  disappointment 
has  probably  been  due  not  to  the  same  sac  refilling,  but  to  a  smaller  cyst 
developing  itself  and  occupying  the  site  of  the  former  one. 

These  tumom-s  may  be  dealt  with  summarily  by  extirpation.  The 
operation  is  in  some  cases  very  simple.  The  patient  having  been  suitably 
arranged  and  placed  binder  the  influence  of  chloroform,  a  wound  is  made 
through  the  parietes  of  such  an  extent  as  may  be  necessary — first  for 
exploration,  and  then  for  removal  of  the  mass.  There  is  no  good  reason 
for  incising  the  whole  abdomen  in  all  cases,  from  the  ensiform  cartilage 
to  the  symphysis  pubis.  The  external  incision  should  be  proportioned 
to  the  bulk  of  the  tumour. 

The  dissection  is  to  be  conducted  carefully  till  the  tumour  is  brought 
into  view  ;  attention  being  directed  to  arrest  as  far  as  possible  all  bleeding 
from  the  wound  before  opening  the  peritoneal  sac.  The  tumour  having 
been  fairly  exposed,  its  state  as  to  adhesions  and  its  pedicle,  is  now  to 
be  examined ;  and,  if  deemed  advisable,  the  operation  is  continued. 
Unless  the  adliesions  are  very  strong  and  extensive,  they  should  form 
no  insuperable  obstacle.  In  fact,  where  the  adhesions  are  merely  super- 
ficial, and  the  intestines  and  tumour  are  not  pressed  together  into  an 
inextricably  confused  mass,  the  prognosis  is  by  many  at  the  present  day 
considered  more  favourable  than  in  a  simple  non-adherent  tumour.  The 
mass  is  next  to 'be  turned  out  of  the  abdominal  cavity  ;  and  to  effect  this 
through  the  small  opening,  the  larger  cysts  should  be  successively 
punctured  by  the  trocar  with  the  caoutchouc  tube  attached,  so  as  to 
remove  the  fluid  without  disturbing  the  patient  or  allowing  any  of  it  to 
flow  into  the  peritoneal  cavity.  As  the  tumour  is  di-awn  out  of  the 
opening,  any  attachments  which  exist  are  broken  down  by  means  of 
the  finger-nails,  or  by  the  use  of  a  director,  or  by  the  blunt  points  of  a 
pair  of  probe-pointed  scissors.  When  the  pedicle  is  at  length  exposed, 
it  should  be  included  in  the  grasp  of  the  clamp,  and  then  divided.  If 
bleeding  ensue  from  vessels  of  any  size  in  the  parietes,  or  in  the  mesentery 
when  detached  from  the  surface  of  the  tumour,  these  must  be  tied  either 
with  fine  wire  or  with  linen  thread.  If  the  bleeding  consist  of  copious 
general  oozing  which  compression  with  a  sponge  does  not  serve  to  check, 
a  strong  solution  of  matico,  or  even  the  tincture,  may  be  apphed  to  the 
surface,  Tlie  raw  surface  and  the  suri'ounding  viscera  are  sponged  clean, 
and  the  wound  closed.  If  unfortunately  the  bowels  cannot  be  kept  within 
the  abdomen  during  the  operation,  means  must  be  taken  to  maintain  in 
them  their  natural  heat  till  they  are  replaced  ;  they  may  be  immersed  in 
water  at  blood  heat,  or  wrapped  in  fine  flannel  moistened  with  tepid  water. 
The  pedicle,  compressed  by  the  clamp,  is  brought  out  at  the  lowest  part 
of  the  incision  ;  last  of  all,  the  wound  is  united  by  the  interrupted  wire 
sutiire,  in  such  a  manner  as  to  expose  as  little  as  possible  of  its  surface 
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to  the  bowels  beneath  ;  and  this  is  effected  by  passing  the  needle  close 
to  the  peritoneal  surface  of  the  wound.  The  dressing  of  the  pedicle  and 
wound  should  consist  of  lint,  soaked  in  oil,  and  covered  with  a  large 
pad  of  cotton  wadding,  supported  by  a  firmly-pinned  binder.  The 
damp  may  be  left  on  till  it  spontaneously  drops  off ;  but  it  is  better  to 
remove  it  at  the  end  of  the  third  day,  two  or  three  long  needles  having 
been  employed  to  transfix  the  pedicle  and  the  cutaneous  tissues  on  either 
side,  so  as  to  prevent  its  slipping  back  within  the  cavity  of  the  abdomen. 
Should  symptoms  of  peritonitis  set  in,  the  best  application  consists  of  a 
large  warm  linseed-meal  poultice,  renewed  from  time  to  time  ;  and  when 
distension  of  the  abdomen  from  fluid  occurs,  the  lower  part  of  the  wound 
should  be  carefully  opened  to  afford  it  an  escape.  Sometimes  a  limited 
abscess  forms  in  the  pelvis,  and  points  towards  the  vagina,  where  it 
shoidd  be  opened. 

In  conducting  the  first  step  of  the  operation,  the  plan  proposed 
I  by  Dr.  Frederick  Bird,  to  avoid  mischances,  may  be  resorted  to — 
1  namely,  to  make  at  first  only  a  small  wound  into  the  peritoneum,  and 
to  explore  the  tumour  with  the  finger  and  probe  ;  so  ascertaining,  to 
some  extent  at  least,  the  feasibility  of  completing  the  operation  before 
the  patient  is  compromised  by  further  proceedings.  Great  hostility 
i  to  all  such  operations  is  still  declared  by  a  large  body  of  the  profes- 
sion. There  are  many  cases,  however,  which  may  certainly  render  a 
duly-conducted  attempt  quite  warrantable  ;  when  the  tumour  is  non- 
malignant,  single,  movable,  and  connected  with  a  narrow  pedicle  ; 
when  the  patient  is  apparently  free  from  other  disease ;  when  the  effects 
of  this  tumour  are  such  as  to  tlireaten  death  by  exhaustion  at  no  distant 
period,  unless  relief  be  obtained  ;  when  the  ordinary  palliative  treatment, 
after  due  persistence,  has  failed  to  give  relief ;  and  when  the  patient,  hav- 
ing been  made  fully  aware  of  the  risk,  is  resolved  and  wishful  to  undergo 
the  radical  cure.  Modern  experience  has  certainly  demonstrated,  that 
moderately  free  incision  of  the  abdomen,  with  exposure  and  manipu- 
lation of  the  peritoneum,  is  a  less  hazardous  procedure  than  was  gener- 
ally supposed.  But  there  are  extreme  dangers  necessarily  attendant 
upon  this  operation — from  its  site  and  its  nature — from  the  danger  of 
the  clamp  slipping,  or  the  wound  in  the  parietes  partially  opening,  in  con- 
sequence of  distension  of  the  bowels  or  of  efforts  in  coughing — and  from 
the  risk  of  strangulation  of  a  portion  of  bowel,  either  in  the  wound  or 
by  the  contraction  of  bands  of  lymph.  And,  besides,  the  following  un- 
avoidable difficulties  at  present  stand  in  the  way  of  a  general  recommen- 
dation of  the  procedure ;  namely,  the  confessed  difficulty  of  diagnosis 
— as  to  the  existence  of  extensive  adhesions,  as  to  the  presence  of 
malignant  disease  in  the  tumour  or  in  the  pedicle,  and  as  to  the  large 
size  and  shortness  of  the  pedicle  rendering  the  use  of  the  clamp  almost 
impossible. 

Sometimes  cure  is  attempted  by  a  minor  proceeding ;  malcing  an 
opening  in  the  abdominal  parietes,  only  a  few  inches  in  length ;  punc- 
turmg  the  larger  cysts,  and  drawing  out  the  tumour  as  the  contents 
escape  ;  and  then  cutting  off  the  attachment,  after  the  application  of  the 
clamp.  Such  an  operation,  however,  has  not  been  found  more  successful 
than  the  more  direct  and  open  one  ;  and  certainly  it  is  not  moi-e  easy 
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of  pertbrmance.  Tlio  danger  of  some  fluid  from  the  cyst  escaping,  and 
finding  its  way  into  the  peritoneal  cavity,  and  the  impossihility  of  clean- 
ing out  the  wound  with  the  necessary  care,  are  obvious  objections  to  this 
mode  of  treatment. 

The  statistics  of  ovarian  operation  give  a  mortality  of  about  one 
death  in  every  three  cases,  though  some  speak  of  a  fatal  result  as  occur- 
ring only  in  the  proportion  of  one  in  seven.  Its  dangers,  then,  are  very 
considerable.  On  the  other  hand,  hopes  of  relief  from  ordinary  treatment 
of  the  tumour  cannot  be  sanguine.  Most  patients  are  carried  off  by  the 
disease  in  less  than  foui'  years.  Very  few  have  the  good  fortune  to  be 
ciu'ed,  and  only  a  small  number  live  beyond  the  four  years.  But  it  will 
always  be  a  difficult  and  anxious  matter  for  the  surgeon  to  propose  that 
a  woman  suffering,  it  may  be,  very  little  from  this  disease,  should  subject 
herself  to  the  risk  of  almost  immediate  death,  in  order  to  obtain  the 
chance  of  getting  rid  of  that  which  might  possibly  permit  several  years 
of  comfortable  existence.  The  question  of  the  performance  of  this  ope- 
ration, therefore,  should  not  be  decided  so  much  upon  general  groimds, 
or  on  the  statements  of  other  operators,  as  by  a  careful  consideration  of 
all  the  circumstances  in  each  particular  case — favouring  or  forbidding  its 
employment.  The  results  as  given  by  statistics  are  certainly  not  to 
be  taken  into  account,  as  they  seem  to  consist  of  the  most  heterogeneous 
materials  ;  containing,  for  example,  cases  where  small  non-adherent  cysts 
in  yoimg  girls  have  been  satisfactorily  removed — cases  where  the  bowels 
and  the  tumour  were  so  inextricably  incorporated,  that  large  masses  of 
the  tumour  had  to  be  left  behind — cases  where  the  removal  was  practised 
carefully  and  skilfully — and  cases  where  the  iliac  veins  were  torn,  the 
bowel  divided,  and  towels,  placed  in  the  cavity  to  check  the  bleeding, 
were  left  there,  and  the  wound  stitched  up. 


Fibrous  Tumours  of  the  Uterus 

May  be  found  in  any  part  of  the  organ.  They  may  be  single,  but  more 
frequently  there  are  several  present  together.  They  may  vary  in  size, 
from  a  pea  to  a  man's  head.  They  rarely  occur  before  the  age  of  twenty, 
and  are  most  frequently  observed  about  the  age  of  forty.*  They  do  not 
prevent  conception,  but  cause  great  risk  of  abortion  during  pregnancy, 
and  in  delivery  may  obstruct  the  advance  of  the  child,  also  favom-ing 
hemorrhage  and  subsequent  inflammatory  accession.  The  tumours  them- 
selves are  liable  to  congestion,  the  inflammatory  process,  and  suppura- 
tion;  and  in  course  of  time,  they  may  become  calcified  in  whole  or 
in  part,  forming  the  uterine  calcidi  of  old  authors.  They  may  be 
developed  in  any  part  of  the  uterine  wall ;  the  nearer  to  the  mucous 
membrane,  the  greater  is  the  hypertrophy  of  the  uterine  tissue.  When 
the  tumour  is  situated  near  to  the  peritoneal  or  to  the  mucous  surface 
of  the  uterus,  it  may  be  protruded  from  the  wall  of  the  organ  in 
a  polypoid  form;  and,  the  pedicle  gradually' diminishing  in  size,  the 
tumour  may  drop  off  into  the  peritoneal  cavity  in  the  one  case,  and 
in  the  other  may  be  expelled  per  •  vaginam.  When  the  tumour  is 
*  Bayle  states  tliat  in  women  above  thirty-five  years  of  age,  fibrous  tmuoiu-s  are 
found  in  one  out  of  every  five. 
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near  to  the  mucous  surface  it  is  sometimes  spontaneously  discharged  in 
another  way,  as  has  been  observed  to  occur  even  in  the  case  of  large 
sweUings ;  and  not  unfrequently  this  result  has  followed  the  irritation 
and  pressure  caused  by  the  efforts  of  delivery,  on  the  tissues  interposed 
between  tlie  cavity  of  tlie  uterus  and  the  tumour.  By  ulceration  or 
sloughing  an  opening  is  formed  in  these  textures,  and  the  substance  of 
the'tumom'  is  exposed ;  disorganization  ensues  in  the  loose  areolar  tissue 
connecting  the  tumour  to  the  uterus  ;  contractions  of  the  hypertrophied 
uterine  tissue  supervene  ;  and  expulsion  of  the  tumour,  in  mass,  or  more 
gradually  in  parts,  is  the  fortunate  result.  This  may  be  called  sponta- 
neous enucleation  ;  a  process  which  has  been  imitated  by  art  in  some 
cases.  If  the  tumour  becomes  polypoid,  dilating  the  cervix  or  lying  in 
the  vagina,  it  may  be  treated  as  an  ordinary  uterine  polypus.  But  it  is 
to  be  remarked  that  more  danger  of  uterine  phlebitis  attends  the  removal 
of  this  form  of  tumour,  than  of  the  ordinary  uterine  growth. 

The  symptoms  attending  the  presence  of  these  tumours  are  neither 
constant  nor  diagnostic.  Physical  examination  alone  can  detect  their 
presence  and  decide  upon  their  nature.  They  are  generally  accompanied 
by  feelings  of  weight,  pain,  or  uneasiness  in  the  hypogastrium — pain 
in  the  back,  in  the  side,  or  in  the  thighs — disorders  of  the  functions  of 
urination  and  defsecation,  etc.  ;  but  sometimes  no  symptoms  at  all  exist. 
Often  there  is  an  increased  amount  of  vaginal  secretion  and  discharge, 
which  may  be  checked  by  a  mild  astringent  injection.  Menorrhagia  not 
unfrequently  occurs,  and  may  require  the  ordinary  treatment,  if  severe  ; 
it  is  generally  a  sign  of  proximity  of  the  tumour  to  the  macous  mem- 
brane. Occasionally,  but  rarely,  there  is  amenorrhoea.  "When  these 
tumours  have  attained  to  even  a  very  moderate  development,  the  use 
of  the  uterine  sound  will  usually  shew  a  proportionate  elongation  of  the 
long  axis  of  the  cavity ;  and  in  a  still  earher  stage,  by  dilating  the 
cervix  uteri  by  means  of  a  sponge-tent,  the  presence  of  the  fibrous  tumour 
may  be  recognised  in  the  thickness  of  the  uterine  wall.  If  the  tumours 
become  congested  and  inflamed,  ordinary  antiphlogistic  treatment  is 
necessary — especial  attention  being  paid  to  maintenance  of  the  recum- 
bent position.  If  the  tumours  are  large,  prominent,  heavy,  or  movable, 
an  abdominal  bandage  or  binder  may  be  useful  to  support  and  fix  them, 
and  to  afford  the  patient  a  feeling  of  security. 

Nothing  can  be  done  in  the  way  of  discussing  these  growths  ;  although 
discutient  remedies,  as  iodine  used  externally  and  internally,  counter-irri- 
tants, rest,  the  occasional  local  abstraction  of  small  quantities  of  blood  by 
leeching  or  cupping,  have  often  a  beneficial  effect  in  removing  disagree- 
able symptoms,  and  sometimes  seem  to  arrest  growth,  or  even  to  cause  a 
diminution  in  size — probably  by  removing  the  surrounding  swelling  and 
engorgement.  In  some  cases  these  tumours  have  been  removed  along 
with  the  uterus  and  ovaries,  by  an  operation  similar  to  that  for  the  removal 
of  the  ovarian  cystic  tumour,  and  with  such  a  fair  measure  of  success  as 
to  justify  a  similar  proceeding.  When  the  tumour  protrudes  towards 
the  uteiine  cavity,  and  dilatation  of  the  cervix  occurs,  with  pains  re- 
sembling labour,  spontaneous  enucleation  has  sometimes  been  induced 
l)y  the  administration  of  the  ergot  of  rye,  assisted  in  some  cases  by 
the  finger  of  the  surgeon.     Sometimes  incision  of  the  texture  of  the 
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uterus  overlying  the  surface  of  the  tumour  towards  the  mucous  surface, 
has  been  practised  with  the  result  of  obtaining  uterine  contraction,  and 
evolutiou  of  the  growth  tlirough  the  vagina — assisted,  it  may  he,  by 
powerful  evulsion  ou  the  part  of  the  surgeon. 

Gastrostomy  * 

In  the  case  of  insuperable  obstruction  of  the  pharynx,  oesophagus,  or 
cardia,  it  has  been  proposed  to  open  the  stomach  by  direct  incision ;  at- 
taching the  edges  of  the  opening  in  the  stomach  to  the  integumental 
wound  ;  and  thus  constituting  a  permanent  aperture,  for  the  introduction 
of  food,  similar  to  what  occurred  accidentally  in  Alexis  St.  Martin.  The 
operation  is  feasible  in  theory,  and  simple  in  performance.  But  its  ex- 
tension to  cases  of  hopeless  malignant  disease  seems  scarcely  expedient.t 

Gastrotomy. 

When  the  bowels  are  obstructed  from  an  internal  cause,  beyond 
reach  from  the  outlet,  a  question  arises  as  to  the  expediency  of  perform- 
ing gastrotomy,  with  a  hope  of  relieving  the  obstruction.  If  that  depend 
on  fibrinous  bands,  or  on  intussusception,  a  simple  manipulation  might 
suffice  to  liberate  the  affected  part.  But  the  difficulty  of  diagnosis,  and 
chance  of  failure,  besides  the  danger  of  the  operation,  conspire  to  enforce 
great  caution  in  resolving  on  such  serious  procedure.  At  the  same 
time,  when  all  ordinary  means  have  failed,  when  several  days  have 
elapsed,  and  when  the  case  is  otherwise  certainly  hopeless,  the  doubtful 
chance  of  the  operation  may  be  afforded ;  more  especially  when  pain, 
and  other  symptoms,  point  somewhat  plainly  to  some  part  of  the  abdo- 
men as  the  probable  site  of  obstruction.  At  that  part  the  incisions  are 
made ;  with  the  precautions  aheady  spoken  of.  It  may  be  happily  in 
our  power  simply  to  disentangle  and  relieve ;  or,  at  the  worst,  the  dis- 
tended bowel  may  be  evacuated  by  puncture,  and  an  attempt  made  at 
estabhshing  the  condition  of  artificial  anus.  Of  twenty-seven  patients 
operated  on,  Mr.  PhilHps  mentions  thirteen,  whose  lives  have  been  thus 
preserved.  J 

Affections  of  the  Diajjhragm. 

Surgically,  the  diaphragm  may  be  affected  by  j^enetrathig  wound. 
This  may  prove  formidable  by  hemorrhage,  or  by  inflammatory  accession, 
and  has  to  be  treated  accordingly ;  or,  these  dangers  avoided,  a  perma- 
nent aperture,  an  imperfect  closure,  or  a  weak  cicatrix,  may  admit  of 
protrusion  of  the  abdominal  contents  at  the  injured  point.  Mr.  Guthrie, 
in  fact,  regards  this  as  an  almost  inevitable  consequence ;  believing  that 
cicatrization  of  a  penetrating  wound  of  the  diaphragm  never  occurs.  It 
may  be  so  in  large  wounds,  except,  indeed,  when  adhesions  form  be- 

*  From  yaa-rr]p,  stomacli ;  and  a-rofia,  mouth. 

t  Sedilot,  Gazette  Medicale  de  Pai'is,  Jan.  1847  ;  and  Monthly  Journal,  April 
1848,  Retrospect,  p.  68. 

t  Phillips,  Med.  Chir.  Transact,  vol.  xxxi.  Lond.  1848  ;  also  Brit,  and  For.  Rev., 

April  1849,  p.  433. 


AFFECTIONS  OF  THE  DIAPHEAGM. 


1005 


tween  the  base  of  the  lung  and  the  margins  of  the  aperture  ;  but  when 
the  wound  is  small,  and  the  patient  is  kept  quiet,  there  seems  no  good 
reason  to  suppose  that  the  lesion  will  not  heal ;  the  only  ground  for  such 
suspicion  being  the  fact,  that  a  few  cases  have  occurred  where,  after  many 
years — in  one  example  after  nearly  twenty-two — a  fatal  result  ensued 
in  consequence  of  the  patency  of  the  aperture.  The  risk  of  protrusion 
is  especially  great  when  the  wound  happens  to  be  on  the  left  .side. 
The  great  danger,  however,  is  not  so  much  in  the  protrusion — which  may 
exist  for  years,  and  form  extensive  adhesions  within  the  pleural  cavity 
— but  by  the  occurrence  of  strangulation  in  the  diaphragmatic  hernia.  In 
some  cases,  from  simple  displacement,  the  thoracic  organs  may  suffer 
chronic  disorder,  not  without  a  risk  of  ultimate  asphyxia. 

Rupture  of  the  diaphragm  may  be  produced  by  external  injury  or 
violent  muscular  effort.  The  risks  by  consequent  misplacement  of  the 
abdominal  organs  are  as  in  the  former  case.  Such  malposition  is 
usually  indicated  by  an  anxious  expression  of  countenance,  a  sunk  empty 
state  of  the  abdomen,  corresponding  fulness  of  the  chest,  thoracic  percus- 
sion unusually  clear  or  unusually  dull,  auscultation  affording  borborygmi 
rather  than  respiratory  murmur,  with  obscuration  of  the  sounds  of  the 
heart.    In  treatment  but  little  is  in  our  power. 

Should  paralysis  of  the  diaphragm  co-exist  with  ascites,  obviously 
great  care  is  specially  necessary  in  withdrawing  the  fluid  by  paracentesis, 
lest  dangerous  collapse  occur.* 

*  Von.  C.  W.  Mehliss,  die  Krankheiten  der  Zwerchfells  des  Mensclien,  Eisleben, 
1845  ;  also  British  and  Foreign  Med.  Eev.,  July  1847,  p.  166. 


CHAPTER  LV. 


HEENIA.  t 

By  Hernia  is  understood  a  protrusion  from  within  an  internal  cavity,  of 
part  of  the  contents  of  that  cavity.  But  the  term  is  usually  limited  to 
the  most  frequent  form  of  such  protrusion — namely,  that  from  the  cavity 
of  the  ahdomen.  And  of  this  Hernia  there  are  varieties,  according  to 
the  site  of  the  protrusion  ;  Inguinal  and  Ventro-inguinal,  Femoral,  Um- 
bilical, Ventral,  Phrenic,  Perineal,  Vaginal,  Lal^ial,  Obturatorial,  Iscliiatic, 
Diaphragmatic.  These,  again,  may  vary  according  to  the  anatomical  re- 
lation of  their  parts — Congenital,  Infantile  ;  and  according  to  the  parts 
protruded — Enterocele,  Epiplocele,  Entero-epiplocele,  Hernia  Litrica. 
And,  further,  other  varieties  depend  on  the  pathological  condition  of 
parts — Reducible,  Irreducible,  Incarcerated,  Strangulated. 

The  Causes  of  Hernia  are  predisposing  and  exciting.  "Whatever 
weakens  the  abdominal  parietes  at  any  point,  predisposes  to  protrusion  at 
that  point ; — natural  want  of  closeness  of  development,  as  at  the  groin 
and  navel ;  rupture  of  muscle  and  fascia,  at  any  part,  as  in  parturition  ; 
atrophy  of  muscle,  following  bruise  ;  penetrating  wound.  Again,  what- 
ever tends  to  propel  the  abdominal  contents  with  unusual  force  against 
such  weakened  or  predisposed  parts,  directly  excites  or  causes  the  protru- 
sion ;  as  violent  coughing,  straining  at  stool,  leaping,  riding,  or  severe 
muscular  exertion  of  any  kind,  especially  such  as  produces  powerful  con- 
traction of  the  diaphragm.  And,  further,  the  predisposing  and  exciting 
cause  may  be  the  same.  Cough,  straining,  or  habitual  exertion  of  the 
abdominal  muscles  in  any  way,  when  long  continued,  tend  to  weaken 
and  enlarge  the  natural  outlets  of  the  cavity,  by  constantly  propelling 
the  abdominal  contents  against  the  parietes — and  thus  prove  predispos- 
ing. And  then  some  sudden  cough  or  strain  effects  protrusion,  and 
proves  the  exciting  cause.  Hence  it  is,  that  sailors,  gymnasts,  and 
old  men  with  coughs  and  urinary  complaints,  are  especially  subject  to 
the  ordinary  forms  of  this  disease. 

The  component  parts  of  the  tumour  vary  according  to  the  nature  of 
the  protrusion.  But,  generally,  they  may  be  stated  to  consist  of  Cover- 
ings, Sac,  and  Contents. 

The  Coverings  are  far  from  uniform  ;  differing  in  the  varieties  of 
Hernia,  and  being  seldom  exactly  the  same  in  any  two  cases.  In  in- 
guinal and  femoral  hernia,  for  example,  the  coverings  differ  widely  ;  and 
in  each  of  these  affections,  the  density,  thickness,  and  even  number  of 
the  investing  layers,  depend  very  much  on  accidental  circumstaiices.  In 
operating,  it  is  vain  to  look  for  an  unvarying  sameness  in  this  part  of 
the  tumour.    In  all  cases  of  ordinary  hernia,  however,  there  is  first  the 
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usual  integument,  and  then  one  or  more  layers  of  foscifc.  These  will  be 
t'uumerated,  in  the  separate  consideration  of  the  varieties  of  hernia. 

Tlie  Sac  is  the  portion  of  parietal  peritoneum  which  is  pushed  before 
the  protruding  viscus,  and  whicli  forms  its  immediate  envelope.  Some- 
times it  is  wanting  ;  as  in  hernia  following  directly  upon  wound,  and  in 
protrusions  which  consist  of  the  caput  ca?cum  coli,  or  bladder.  In  the 
yi'cat  majority  of  cases,  we  are  to  count  upon  its  presence — adherent  or 
not  to  the  extra-abdominal  parts  with  which  it  is  in  abnormal  contact, 
according  to  the  duration  of  its  presence  there,  and  the  occurrence  or 
not  of  adhesion  between  the  surrounding  parts  and  its  exterior.  "We 
ordinarily  speak  of  the  neck  and  body  of  the  sac,  as  we  do  of  the  neck 
and  body  of  the  general  tumour  ;  the  neck  being  that  portion,  of  smaller 
calibre,  which  is  at  and  near  the  aperture  of  protrusion,  and  the  body 
being  understood  to  be  the  more  globular  swelling  beyond.  If  the  tumour 
have  been  long  protruded,  without  reduction,  and  otherwise  but  little 
altered  in  its  circumstances,  the  neck  of  the  sac  is  apt  to  become  dense 
and  unyielding  in  structure,  and  the  calibre  in  consequence  is  at  that 
part  of  a  fixed  nature.  When,  under  the  application  of  a  fresh  exciting 
cause,  a  new  protrusion  takes  place,  there  is  an  extension  in  the  sac,  cor- 
responding to  the  increased  bulk  of  its  contents  ;  but,  not  improbably, 
the  propelled  original  neck  of  the  sac  does  not  change,  except  in  its 
position  only  ;  and,  remaining  of  its  contracted  dimensions,  it  may  become 
the  seat  of  stricture  in  the  case  of  strangulation — the  new  neck  proving 
comparatively  free  and  accommodating.  This  circumstance  has  obviously 
an  important  bearing  on  the  operation  for  relief  of  strangulation. 

The  Hernial  Contents  are  various,  inasmiTch  as  everjr  abdominal 
viscus  is  liable  to  protrusion  ;  but  the  most  frequently  affected,  by  far, 
are  the  intestines  and  omentum  ;  one  or  other,  or  both.  If  intestine 
alone  is  protruded,  the  tumour  is  said  to  be  an  Enterocele ;  Epiplocele 
implying  descent  of  omentum  ;  and  Enter o-epiplocele,  descent  of  both. 
Sometimes  only  a  redundant  portion  of  bowel  escapes,  in  the  form  of  a 
diverticulum ;  and  this  is  termed  a  Hernia  Litrica. 

The  Diagnosis  of  hernia  is  a  practical  subject  obviously  of  the  high- 
est importance.  A  hernia  in  its  ordinary  or  reducible  condition,  is  a 
colourless,  elastic,  compressible  swelling,  at  the  site  of  an  abdominal  aper- 
ture ;  protruding  when  the  patient  assumes  the  erect  position,  and  re- 
ceding when  he  lies  down ;  receiving  an  impulse  on  coughing,  and  tend- 
ing to  enlargement  under  any  exertion  of  the  abdominal  muscles  ;  gurg- 
ling under  pressure  if  containing  bowel;  capable  of  being  replaced,  by  very 
moderate  pressure,  within  the  abdominal  cavity  ;  and  easily  retained  by 
very  gentle  support,  if  accurately  made  upon  the  aperture  by  wliich  it 
escapes.  In  the  early  stage  of  its  development,  when  as  yet  there  is  only 
a  tendency  to  its  formation,  a  hernial  protrusion  is  indicated  to  be  in 
progress  by  the  uneasy  sensations  complained  of  at  a  site  where  such  pro- 
trusions are  common,  and  by  the  existence  of  a  sense  of  distensile  bulg- 
ing communicated  to  the  finger,  or  even  apparent  to  the  eye,  when  the 
patient  coughs,  sneezes,  or  otherwise  exerts  his  respiratory  muscles  to 
sudden  consentaneous  contraction.  The  tumour,  as  it  progresses,  comes 
from  within  outwards,  causing  more  and  more  protrusion,  and  assuining 
more  of  an  oval,  rounded,  or  pyriform  shape.    There  are  certain  affec- 
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tions  for  which  such  tumours  are  especially  liable  to  be  mistaken ;  but  a 
consideration  of  these-  had  better  be  reserved  till  the  different  forms  oi 
hernia,  and  affections  with  which  they  may  be  compounded,  come  under 
consideration. 

Reducible  Hernia. — At  some  part  of  the  abdominal  parietes,  usually 
after  some  unwonted  exertion,  a  tumour  such  as  we  have  described 
occui's.  An  enterocele  is  smooth,  elastic,  and  more  or  less  globular  in 
form  ;  gurgling  on  pressure,  and,  when  manipulated  with  the  object  of 
effecting  its  return,  often  abruptly  receding — the  reduction  taking  place 
per  saltum.  An  epiplocele,  on  the  contrary,  is  doughy  and  more  ii-regular 
in  form ;  it  emits  no  noise  ;  and  reduction  is  slow  and  gradual 

The  treatment  of  reducible  hernia  consists  of  prevention,  redwtion, 
and  retention.     Not  unfrequently  there  are  premonitory  symptoms  of 
protrusion,  and  it  is  then  that  Prevention  is  in  our  power.     Pain,  shght 
fulness,  and  distensile  impulse  on  coughing,  appear  at  an  abdominal  out- 
let, after  unusual  exertion ;  and  uneasy  sensations  are  experienced  when 
the  patient  stands  long,  has  to  exert  his  arms  in  any  way,  or  speaks 
with  a  loud  voice,  or  with  a  sustained  effort.    Hernia  is  about  to  form. 
In  order  to  avert  it,  the  exciting  cause  is  removed,  by  discontinuing  all ! 
undue  abdominal  exertion,  as  much  as  possible ;  unloading  the  bowels  i 
by  the  use  of  gentle  laxatives ;  and  by  careful  regulation  of  the  diet : 
avoiding  fseculent  accumulation  or  flatulent  distension.    And  the  pre-  • 
disposing  cause  is  met,  by  a  well-fitting  elastic  truss  being  worn  on  the  ; 
part,  so  as  to  strengthen  what  is  weak  in  the  parietes,  whUe  at  the  ; 
same  time  a  mechanical  obstacle  is  directly  opposed  to  protrusion. 

Should  hernia  actually  form,  replacement,  or  Reduction,  cannot  be  \ 
too  soon  effected ;  inasmuch  as  the  parts  when  protruded  are  ever  liable, , 

from  apparently  but  slight  causes,  to  the  supervention  of  strangulation  

a  state  fraught  with  the  utmost  danger  to  life. 

Eeduction  is  effected  by  placing  the  patient  recumbent,  slightly  ele-  ■ 
vating  the  trunk,  loosening  the  dress  so  as  to  remove  all  outward  pressure  ■ 
from  the  abdomen,  and  in  short  taking  every  means  to  relax  the  abdo-  - 
minal  parietes ;  then  gentle,  steady,  and  equable  pressure  is  made  with  - 
one  hand,  upon  the  fundus  and  body  of  the  sac,  urging  back  the  protru-  ■ 
sion  in  the  direction  whence  it  has  come,  while  with  the  other  the  con-  • 
tents  are  diminished  in  calibre  as  they  approach  the  neck  of  the  sac. . 
Such  manipulation  is  termed  the  Taxis. 

Retention  is  effected  by  continued  and  suitable  pressure  at  the  site  of 
protrusion  ;  and  this  pressure  is  best  made  by  means  of  a  truss  ;  consist-  - 
ing  especially  of  a  steel  spring,  with  a  compressing  pad  and  counterpad  i 
at  the  extremities.    Of  these  instruments  many  varieties  have  been  con-  - 
structed ;  but,  of  late,  opinion  seems  to  have  inclined,  very  justly,  to-  - 
wards  a  decided  preference  for  the  simple  spring  Avith  its  ordinary  cork  ; 
pad  ;  provided  that  the  instrument  is  accurately  adapted  to  each  indivi- 
dual case  ;  the  pad  fitting  nicely  to  the  abdominal  outlet — not  too  conical 
lest  permanency  of  dilatation  should  be  so  maintained,  and  yet  not  so 
flat  as  unnecessarily  to  diffuse  the  pressure  ;  the  spring,  in  the  case  of 
the  inguinal  and  femoral  forms  of  rupture,  passing  about  two  inches  be- 
neath the  crest  of  the  ilium,  grasping  there  firmly,  and  terminating  in 
the  counterpad,  a  little  way  beyond  the  spinous  processes  of  the  lumbar 
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vertebi-fe  ;  and  tliis  spring  not  so  strong  as  to  gall  the  parts  by  inor- 
dinate pressure,  yet  strong  enough  to  shut  up  the  opening  efl^ctualiy.  A 
thigh  strap  passing  from  the  bade  part  of  the  spring  to  the  pad,  so  as  io 
prevent  that  from  being  displaced  upwards,  will  also  be  found  in  many 
cases  essential ;  and,  to  avoid  chafing,  a  piece  of  folded  lint  or  linen  may 
be  interposed  beneath  the  instrument,  at  the  sites  of  pressure.  At  night, 
the  truss  may  be  removed,  on  the  patient  lying  down  in  bed,  unless 
he  is  suffering  from  cough.  In  the  morning  it  should  be  the  first 
article  of  dress  to  be  adjusted ;  great  care  being  always  taken  that  the 
pad  fits  accurately,  does  not  tend  to  become  displaced  and  permit  pro- 
trusion during  exertion,  and  that  it  exerts  the  required  degree  of  restrain- 
ing pressure.  Should  at  any  time  reprotrusion  occur,  the  instrument 
must  be  instantly  removed,  and  means  as  instantly  taken  for  replacement 
and  accurate  readjustment. 

By  careful  and  constant  use  of  the  truss,  a  radical  cure  is  expected 
in  the  child. 

As,  in  the  adult,  the  truss,  hoAvever  carefully  and  patiently  worn, 
generally  proves  but  a  palliative,  Radical  Cures  have  naturally  been 
eagerly  sought  for.  Qf  these,  several  have  been  applied  more  particularly 
to  the  inguinal  hernia.  In  recent  times  those  methods  which  consist  in 
(fl)  the  invagination  of  a  cutaneous  or  subcutaneous  plug,  to  occupy  the 
gap  through  which  the  protrusion  has  occurred — or  {h)  by  which  the 
parietes  of  the  aperture  are  approximated  by  means  of  wire  sutures  or 
pins — have  secured  a  greater  amount  of  success  than  any  of  the  older, 
clumsier,  and  less  accurate  procedures.  As,  however,  the  method  of  ap- 
plying these  principles  of  treatment  requires  special  adaptation  to  each 
form  of  hernia,  we  shall  delay  any  further  consideration  of  them  until 
we  have  described  the  sites  at  which  hernial  protrusion  usually  occurs. 

Irreducible  Hernia. — A  hernia  is  said  to  be  irreducible,  when  it  can- 
not be  reduced,  and  is  permanently  fixed  in  its  extra-abdominal  position. 
This  state  may  be  caused — 1,  Ly  adhesion  of  the  sac,  on  its  external 
aspect,  to  the  parts  into  which  it  has  been  protruded  ;  and  by  adhesion 
of  its  internal  surface  to  the  hernial  contents.  In  a  neglected  hernia  of 
any  considerable  duration,  the  former  event  seldom  fails  to  take  place  ; 
and  to  constitute  the  second,  plastic  change  has  only  to  form  on  the  op- 
posed surfaces.  2.  By  the  nature  of  the  protrusion.  The  caput  coecum 
coli  is  uncovered  by  peritoneum  posteriorly.  It  may  slide  down  through 
the  parietes ;  and,  presenting  at  the  groin,  it  may  constitute  an  irre- 
ducible tumour — as  well  as  a  hernia  without  a  sac.  In  such  circum- 
stances, the  areolar  adhesions  of  the  displaced  coecum  may  have  been 
extended  and  shifted  but  not  broken ;  and  they  may  present  an  insuper- 
able obstacle  to  replacement.  But  this  is  not  always  the  case  ;  the  bowel 
may  have  a  more  extensive  peritoneal  investment  than  usual ;  and,  in- 
stead of  merely  descending  with  its  areolar  connections,  may  acquire  a 
complete  mesentery — so  becoming  easily  reducible.*  3.  By  contraction 
of  the  abdominal  cavity.  When  a  large  hernia  has  been  long  unreduced, 
it  may,  to  a  very  great  extent,  become  permanently  irreducible,  although 
no  adhesion  form  between  the  cont-ents  and  the  sac.  The  abdominal 
cavity,  having  parted  with  the  greater  proportion  of  its  more  movablo 

*  La'icet,  No.  123.^),  ]).  -102. 
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contents,  contracts  upon  tlie  remainder ;  and  tlien  there  is  found  to  be 
no  room  for  replacement  of  the  extruded  parts,  even  were  circumstances 
quite  favourable  for  such  reduction. 

Irreducible  hernia)  are  predisposed  to  evil.  Tlie  patient  usually 
suffers  from  flatulence,  indigestion,  and  constipation.  The  peristaltic 
movement  of  the  protruded  bowels  is  imperfect,  while  the  part  is  con- 
stantly exposed  to  causes  of  incarceration  and  strangulation.  Such 
cases,  therefore,  require  to  be  watched  with  unusual  care.  The  bowels 
are  to  be  carefully  regulated ;  all  excitants  of  intestinal  disorder  are  to 
be  avoided,  as  well  as  unnecessary  abdominal  exertion  ;  and,  according 
to  the  size  of  the  protruded  contents  of  the  sac,  a  hollow  pad,  or  bag 
truss  must  be  constantly  worn,  so  as  both  to  support  the  protruded  parts, 
and  prevent  the  occurrence  of  further  protrusion.  No  direct  interference 
is  warrantable,  with  a  view  to  remove  the  obstacles  to  reduction.  But, 
should  strangulation  occur,  the  ordinary  operation  is  to  be  performed,  for 
relief  of  the  constriction. 

Incarcerated  Hernia. — This  term  denotes  a  temporary  retention  of 
the  parts,  previously  reducible,  in  their  abnormal  position,  without  ob- 
struction to  the  faecal  flow,  and  without  the  occurrence  of  inflammatory 
disease.  No  urgent  symptoms  call  for  reduction  ;  but  when  this  is 
attempted,  it  is  found  to  be  imjDracticable  under  existing  circumstances. 
There  may  be — 1.  An  enlargement  of  the  hernial  contents.  The  gaseous 
matter  may  have  become  expanded  ;  the  fluid  and  solid  contents  may 
have  accumulated  in  unusual  quantity  ;  or  a  portion  of  extruded  omen- 
tum may  have  slowly  expanded  by  serous  or  plastic  accumulation  within 
its  areolar  tissue,  or  by  a  more  gradual  change  due  to  increased  growth 
of  adipose  tissue ;  and  the  tumour — thus  enlarged — becomes  too  bulky 
to  repass  the  outlet.  Or,  2.  While  possibly  the  tumour  may  be  but 
little  changed,  the  aperture  through  which  it  came  may  be  temporarily 
contracted — preventing  replacement,  yet  not  causing  constriction  and 
strangulation  ;  and  this  state  may  be  due  to  muscular  spasm,  or  to 
swelling  of  the  fibrous  textures  dependent  on  an  advancing  inflamma- 
tory process. 

Treatment  is  regulated  by  the  cause.  Gaseous  contents  may  be 
diminished  by  the  continued  application  of  cold  ;  solid  and  fluid,  as  well 
as  gaseous  contents,  may  be  favourably  acted  on  by  purgatives  and  ene- 
mata ;  a  fatty  omentum  may  be  diminished  by  rest  in  the  recumbent 
posture,  with  starvation  and  depletion,  and  the  use  of  cathartics ;  and, 
then,  the  reduced  tumour  may  be  pushed  back  within  the  abdomea 
Spasm,  should  it  exist,  is  overcome  by  the  warm  bath,  opium,  chloroform, 
or  other  antispasmodics ;  inflammatory  change  will  subside  under  anti- 
phlogistics,  followed  by  discutients ;  and  through  the  cleared  outlet  a 
comparatively  unchanged  protrusion  may  again  be  returned.  Until  this 
desirable  event  can  be  achieved,  the  part  ought  to  be  supported  by  a  bag 
truss  or  otherwise  ;  and  every  precaution  should  be  taken  to  avert  the 
occurrence  of  strangulation — to  which  such  tumours  are  especially  liable. 

Strangulated  Hernia. — Strangulation  is  said  to  have  taken  place, 
when  fsecal  flow  is  mechanically  arrested  in  the  hernial  tumour  by  tight- 
ness of  constriction  at  the  neck  ;  and  when,  usually  from  the  same  cause, 
circulation  has  been  disturbed  in  the  protruded  parts,  and  the  inflamma- 
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tory  process  is  begun ;  also  when  incarceration  exists,  with  interruption 
to  the  vascular  flow,  with  an  inflammatory  process  in  the  protruded  parts 
certainly  following,  sometimes,  however,  preceding  constriction.  This 
distinction  must  be  made ;  because  we  may  have  all  the  symptoms  of 
strangulation  present,  constipation  among  the  rest,  while  the  protrusion 
consists  of  omentum  alone ;  as  also  when  the  bowel  is  implicated,  with 
only  a  small  portion  of  its  circumference  included  in  the  protrusion. 
The  symptoms  of  strangulation,  in  the  protruded  viscera,  may  either 
occur  immediately  after  their  escape,  or  be  developed,  either  acutely  or 
gradually,  at  a  more  or  less  distant  date.  The  constriction  may  sometimes 
depend  on  spasm,  or  on  some  structural  alteration  in  the  abdominal  out- 
let ;  but  is  usually  due  to  change  in  the  hernial  contents  caused  by 
sudden,  or  at  least  rapid  and  unusual,  enlargement  of  the  protruded  parts 
— in  consequence  of  which,  the  neck  of  the  tumour  becomes  diminished 
in  proportion  to  the  bulk  of  contained  viscera.  This  increase  in  the 
size  of  the  protruded  parts  may  be  caused  by  the  occurrence  of  a  fresh 
protrusion  ;  or  by  the  accumulation  of  fasculent  or  gaseous  contents 
within  the  bowel ;  or  may  be  due  to  the  inflammatory  process  set  up  in 
the  protruded  parts,  causing  both  vascular  engorgement  and  serous  accu- 
mulation. The  inflammatory  accession  is  much  more  frequently,  however, 
in  a  strangulated  hernia,  consequent  upon  constriction,  and  caused  by  it. 

The  symptoms  of  strangulation  are  very  marked.  The  patient  is 
annoyed  by  flatulence,  general  uneasiness,  and  restlessness.  The  bowels 
are  obstinately  constipated ;  complaint  is  made  of  a  twisting  burning 
pain  referred  to  the  umbilical  region  ;  sickness  and  retching  occur,  with 
upward  evacuation  of  the  contents  of  the  stomach,  mixed  with  bile; 
then  the  contents  of  the  small  intestines  are  ejected ;  and  latterly, 
both  in  appearance  and  smell,  the  vomited  matter  becomes  fasculent, 
or  stercoraceous.  The  tumour,  although  resisting  efforts  at  reduction, 
is  not  necessarily  at  first  either  tense  or  tender,  but  soon  becomes  so  ; 
and  the  pain,  which  increases  rapidly,  usually  extends  to  the  neighbour- 
ing parts  of  the  abdomen.  The  contents  of  the  sac  are  in  fact  becoming 
implicated  in  the  inflammatory  process,  which  may  either  afiect  them 
alone,  or  extend  to  the  peritoneum  and  contents  of  the  abdominal  cavity. 
At  first  the  pulse  may  be  hard  and  increased  in  rapidity ;  more  com- 
monly, however,  from  the  very  commencement  it  is  small  and  feeble, 
while  the  face  is  pale,  the  expression  sunk  and  anxious,  and  the  features 
shnmken.  The  tumour  now  becomes  more  and  more  tense  and  painful 
— perhaps  intolerant  of  even  the  gentlest  pressure.  Great  pain  affects 
the  whole  abdomen,  with  aggravation  and  twisting  at  the  umbilicus. 
Nausea  and  vomiting  continue ;  the  countenance  is  bedewed  with  clammy 
perspiration ;  there  is  great  restlessness,  and  distress  is  constant ;  the 
pulse  grows  more  rapid  and  indistinct ;  hiccough  sets  in ;  the  tumour 
becomes  less  intolerant  of  manipulation,  less  tense  and  painful,  and  feels 
doughy  and  crepitant  on  being  handled.  These  latter  symptoms  denote 
that  gangrene  haa  taken  place.  Then  vomiting  may  cease,  and  sudden 
cessation  of  pain  and  discomfort  may  be  experienced  ;  perhaps  the  bowels 
act  imperfectly ;  and  the  patient  may  express  himself  not  only  relieved 
tut  confident  of  recovery.  Sinking,  however,  continues  ;  and  the  fatal 
issue  is  not  long  deferred. 
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Such  is  tlio  ordinary  course  of  a  strangulated  lieniia,  unrelieved. 
But  there  may  ho  anotlier  and  less  formidahle  termination.  In  the  pro- 
gress of  the  case,  the  integument  and  other  envelopes  of  tlie  tumour 
hecome  involved  in  the  inflammatory  process  ;  at  first  they  are  bright 
red,  tense,  and  very  painful ;  afterwards  darker  in  hue  ;  less  painful  and 
tense,  cold,  phlyctenulous — in  fact  ganga-encd.  The  contents  are  in  a 
similar  condition.  All  slough.  And,  on  separation  of  the  mortified 
parts,  copious  fsecnlent  discharge  takes  place  ;  relief  follows  immediately ; 
the  urgency  of  the  symptoms  is  over ;  and  gi-adual  recovery  may  ensue, 
with  the  establishment  of  artificial  anus. 

In  the  preceding  enumeration  of  symptoms,  we  have  first  the  signs 
of  obstruction,  and  then  those  of  inflammatory  accession,  in  the  protruded 
parts.  The  obstruction  may,  however,  be  to  all  appearance  absent.  Con- 
stipation, as  we  have  seen,  is  not  altogether  due  to  mechanical  obstruc- 
tion, and  may  therefore  in  an  omental  hernia  be  less  decided.  In  sucli 
cases,  or  sometimes  even  when  mechanical  obstruction  to  fasculent  floAv 
is  complete,  the  evacuation  of  the  contents  of  the  colon,  or  even  in  part 
of  the  small  intestine  when  the  interruption  is  situated  high,  may 
be  mistaken  for  a  satisfactory  movement.  In  other  cases,  the  trouble- 
some and  urgent  desire  to  go  to  stool  which  the  patient  experiences 
may,  for  a  time,  deceive  himself,  his  friends,  and  even  the  practitioner, 
into  the  belief  that  the  disease  is  simply  diarrhoea  or  dysentery.  In 
other  cases  again,  especially  in  large  irreducible  hernise,  the  inflammatory 
process,  instead  of  resulting  from  the  constriction,  may  be  the  original 
affection ;  caused,  perhaps,  by  a  blow — though  a  less  du'ect  and  palpable 
exciting  cause  may  suffice.  The  tumour  is  painful,  and  red,  and  swoln, 
even  for  some  time,  while  as  yet  the  abdomen  is  free  from  ailment,  and 
the  bowels  are  worldng  naturally.  Then  the  pain  and  tension  are  chiefly 
at  the  body  of  the  tumour,  in  the  first  instance,  instead  of  at  the  neck  as 
in  primary  constriction.  But,  the  inflammatory  process  continuing,  en- 
gorgement with  serous  accumulation  takes  place,  the  bulk  of  the  whole 
tumour  is  increased,  in  consequence  constriction  occurs — and  then  follow 
obstruction  of  the  bowels,  affection  of  the  abdomen,  and  aggravation  of 
the  local  disorder. 

The  rate  of  progress  varies  according  to  circumstances.  When  the 
tumour  is  small  and  recent,  constriction  is  usually  tight  j  and  especially 
in  the  young  and  vigorous,  death  of  the  parts,  at  least  if  unrelieved,  is 
certain  in  a  few  hours.  Whereas,  if  the  hernia  be  of  some  size  and  long 
standing,  and  if  obstruction  precede  the  inflammatory  process,  and  neither 
prove  urgent,  days  may  elapse  ere  much  local  mischief  is  done,  or  the 
system  becomes  involved.  On  the  average,  however,  it  is  not  by  days 
but  by  hours  that  the  registration  of  time  is  made  in  cases  of  strangu- 
lated hernia.  And,  by  the  practical  man,  time  should  invariably  be 
regarded  as  of  vital  importance. 

Many,  if  not  all,  of  these  symptoms  may  exist,  independently  of  either 
hernia  or  strangulation.  Whenever  they  do  occur,  however,  Jiernia  is 
invariably  to  be  suspected,  and  the  necessary  inquiry  and  examination 
should  be  made  under  all  circumstances.  There  may  bo  no  tumour 
found  at  the  ordinary  sites  of  protrusion,  or  at  any  otlior  accessible  part 
of  the  abdominal  parietes  ;  then  it  is  probable  that  the  symptoms  are 
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independent  of  hernia— purely  abdominal.  If  a  hernia  is  discovered,  of 
old  standing  and  considerable  size,  not  very  tense  or  painful ;  if  the  pain 
is  not  greater  in  the  tumour  than  elsewhere — perhaps  not  so  great ;  if 
the  bowels  are  acting,  though  perhaps  imperfectly  ;  if,  on  inquiry,  it  is 
ascertained  that  the  abdominal  and  general  symptoms  plainly,  and  by 
some  considerable  time,  preceded  change  in  the  tumour  ; — then  the  pro- 
bability is,  that  the  affection  is  enteritic  or  peritonitic,  originating  in  the 
general  abdomen,  affecting  the  tumour  secondarily,  and  perhaps  even  in 
a  minor  degree.  When,  however,  the  signs  of  strangulation  are  found 
marked  and  acute,  and  the  history  plainly  indicates  precedence  of  the 
local  and  exfcra-abdominal  signs  of  disorder,  there  need  be  no  doubt  that 
the  case  is  of  the  ordinary  kind — the  urgency  essentially  dependent  on 
strangulation  of  the  hernia.  In  such  circumstances,  the  presence  of  any 
suspicious  swelling  or  fulness,  which  may  possibly  be  due  to  the  presence 
of  a  hernia,  should,  with  the  persistence  of  the  symptoms,  fully  justify 
an  exploratory  operation  to  determine  its  true  nature. 

Treatment  of  strangulated  hernia  necessarily  varies  according  to  the 
nature  of  the  case.  In  general,  it  may  be  said  that  our  object  is  to  effect 
reduction  as  speedily  as  possible ;  saving  structure,  by  favouring  decline 
of  the  inflammatory  process  ;  restoring  the  normal  passage  of  the  intes- 
tinal contents ;  and  arresting  the  disastrous  progress  of  constitutional 
disturbance.  But  it  is  not  always  good  practice  to  have  recourse  to  the 
manipulations  for  reduction  immediately ;  and,  in  regard  to  this  practical 
point,  the  cases  may  be  divided  into  two  great  classes  ;  those  which  are 
preceded  by  inflammatory  change  in  the  hernia,  and  those  in  which  this 
follows  on  constriction  otherwise  produced  The  latter,  doubtless,  are 
the  majority.  In  the  former,  it  is  the  natural  and  proper  course  of  pro- 
cedure to  remove  the  cause  of  constriction,  if  possible,  in  the  ^rst  instance 
— provided  the  case  is  chronic  enough  to  admit  of  this  ;  leeches  are  ap- 
plied, and  other  suitable  antiphlogistics  enforced  ;  and  when,  by  such 
means,  the  bulk  of  the  tumour  has  diminished,  and  the  parts  have  also 
acquired  a  better  tolerance  of  manipulation,  then  reductive  pressure  may 
be  employed — without  risk  of  doing  harm,  and  -with  a  good  prospect  of 
proving  successful.  But,  in  the  other  class  of  cases — where  the  constric- 
tion has  caused  inflammatory  accession — by  the  removal  of  the  former 
alone  can  we  expect  to  cope  successfully  with  the  latter,  and  save  the  life 
of  the  patient. 

In  employing  leeches  for  the  relief  of  hernia,  it  is  well  not  to  apply 
them  to  the  tumour  itself,  but  to  its  immediate  vicinity ;  otherwise,  the 
slipperiness  which  is  produced,  by  oozing  of  blood,  may  interfere  seriously 
with  the  manipulations  of  the  taxis. 

In  applying  the  taxis,  the  patient  is  placed  recumbent,  and  with  the 
limbs  and  trunk  so  arranged  as  to  relax  the  abdominal  parietes  to  the 
full ;  it  is  well  also  to  see  that  the  bladder  is  empty,  and  that  no  ban- 
dage, belt,  or  other  outward  constriction  is  affecting  the  abdomen.  The 
tumour  is  then  grasped  with  the  hands,  firmly  yet  cautiously  ;  and  while 
with  one  hand  general  pressure  is  made  on  the  bulk  and  body  of  the 
tumour — forcing  it  in  upon  itself,  as  it  were,  and  at  the  same  time  push- 
mg  it  back  jn  the  direction  whence  it  has  been  protruded — a  kneading 
or  pinching  movement  is  made  on  the  neck  of  the  tumour  by  the  fingers 
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of  the  other  hand,  so  as  to  disentangle  and  free  the  part  most  compacted 
and  compressed.  And  this  is  steadily  persevered  in,  for  some  time,  pro- 
vided the  patient  do  not  complain  greatly  of  aggravation  of  pain  and 
general  uneasiness.  Our  wish  is  to  push  the  hernial  contents  hack,  not 
in  mass,  but  in  detail ;  those  going  first  which  were  last  protruded.  The 
patient,  if  not  chloroformed,  is  kept  in  conversation,  to  prevent  him  from 
straining  his  abdominal  muscles  in  involuntary  opposition  to  the  operator. 
There  is  energy,  yet  no  violence  of  force  in  the  pressure ;  and  it  is  pa- 
tiently and  steadily  maintained,  yet  not  continued  too  long — that  is,  not 
after  reasonable  hope  of  its  success  has  passed,  and  when  its  maintenance 
must  inevitably  tend  to  serious  aggravation  of  the  crescent  inflammatory 
process.*  Sometimes  it  is  not  applicable  at  all ;  when,  for  example,  the 
case  is  acute,  and  has  made  great  progress  ere  assistance  is  called  ;  when 
the  parts  are  so  obviously  intolerant  of  pressure,  as  to  convey  to  the 
practised  hand  and  mind  the  apprehension  of  textui-e  giving  way  by  rup- 
ture under  an  attempted  taxis ;  also,  when  we  are  satisfied  that  inflam- 
matory change  has  already  gone  so  far  as  to  render  loss  of  substance, 
either  by  ulceration  or  by  sloughing,  inevitable  in  the  constricted 
parts. 

Sometimes  benefit  accrues  from  an  opposite  direction  of  gentle  force, 
previous  to  the  reductive  application  of  it ;  bringing  down  the  jammed 
neck  from  the  abdominal  aperture,  and  so  favouring  clearance  of  the 
passage  by  an  unravelling,  as  it  were,  of  its  contents ;  causing,  in  fact, 
a  slight  increase  of  the  descent,  before  the  whole  is  attempted  to  be  re- 
placed. A  bluff  forcing  of  the  fundus  of  the  tumour  on  its  neck  is 
especially  to  be  avoided,  when  replacement  is  intended ;  for  the  effect  of 
this,  in  the  case  of  protruded  bowel,  is  not  only  to  jam  the  parts  yet 
more,  but  actually  to  favour  formidable  accession  to  the  tumour's  bulk 
by  traction  irom.  the  aperture  downwards. 

By  some  it  is  thought  that  much  may  be  done  by  position  alone  ; 
flexing  the  thighs,  rotating  the  limbs  inward  {for  inguinal  and  femoral 
hernia — especially  the  latter),  raising  the  nates  till  the  whole  weight  rests 
on  the  shoulders,  retaining  this  position  for  a  time,  then  lowering  and 
raising  again,  the  hand  of  the  surgeon  meanwhile  making  gentle  pressure 
on  the  tumour.  It  is  thought  that  the  posturing  tends  to  pull  the  con- 
tents out  of  their  sac. 

Tailing  in  the  well-applied  taxis,  we  naturally  look  for  Auxiliaries  to 
it ;  and  we  find  a  catalogue  of  these,  analogous  to  the  aids  of  reduction 
in  dislocation.  Some  act  on  the  contents  of  the  tumour,  tending  to 
reduce  bulk  ;  others  affect  the  abdominal  outlet,  tending  to  enlarge  space 
by  relaxing  the  abdominal  parietes — making  easy  room,  either  way,  for 
replacement  of  the  dislocated  parts.  And  here  it  may  be  stated,  that 
though  in  many  cases  the  abdominal  outlet  is  in  the  first  instance  free 
from  change,  and  constriction  depends  on  alteration  in  the  contents  ; 
yet,  strangulation  having  occurred,  the  abdominal  parietes  at  the  site 
of  the  hernia  become  involved  in  perverted  action,  and  sooner  or  later 
are  irritated  into  spasm.  And  hence  it  is,  that  the  most  useful  auxi- 
liaries are  such  as  tend  to  abdominal  relaxation. 

*  For  a  sample  of  the  injuries  done  by  impradent  taxis,  see  Teale  on  Hernia, 
p.  96. 
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1.  Venesection  is  now-a-days  rarely  advisable.  Before  the  intro- 
duction of  chloroform,  it  was  applicable  in  the  comparatively  young  and 
robust,  of  inflammatory  tendency,  tolerant  of  loss  of  blood  ;  with  a  tight 
strangulation  yet  recent,  marked  signs  of  advancing  acute  disease  in  the 
parts,  and  the  constitutional  symptoms  still  evincing  a  sthenic  type.  In 
such  circumstances,  the  copious  and  rapid  abstraction  of  blood  from  the 
arm  Avas  of  use,  by  both  combating  the  advancing  inflammatory  afl'ec- 
tion,  and  at  the  same  time  tending  to  cause  complete  prostration  of  the 
muscular  system  of  the  abdominal  parietes.  2.  The  warm-bath,  having 
similar  tendencies,  was  more  generally  applicable,  inducing  temporary 
depression ;  gaining  the  desired  end,  yet  saving  the  system  from  actual 
loss.  If  there  be  time,  this  is  still  one  of  the  best  means  of  assist- 
ing the  taxis.  The  patient  is  placed  recumbent  in  the  bath,  with  the 
abdominal  parietes  relaxed  by  posture  ;  and,  when  faintness  is  begin- 
ning to  be  complained  of,  the  taxis  is  resolutely  applied.  It  may 
fail ;  but  the  opportunity  by  the  bath  is  not  yet  over.  Let  the  patient 
be  replaced  in  bed ;  in  a  few  minutes  he  will  be  found  deluged  in 
perspiration,  with  a  muscular  system  more  prostrate  than  before  ;  and 
then  the  taxis  is  most  likely  to  succeed.  3.  Fomentation  is  inappli- 
cable ;  as,  by  rarefying  the  gaseous  contents,  and  favouring  fluid  accu- 
mulation in  the  sac,  it  could  only  increase  the  bulk  of  the  tumour  ; 
while  it  is  too  feeble  and  limited  in  its  relaxing  effect,  to  act  favour- 
ably on  the  abdomen.  4.  Antimony,  as  a  nauseant  and  prostrating 
agent,  is  very  inferior  to  the  bath ;  adding  greatly,  and  in  a  danger- 
ous degree,  to  the  irritabihty  of  the  stomach,  and  to  the  downward 
tendency  of  the  constitutional  symptoms.  It  is  inapplicable.  5.  And, 
for  a  like  reason,  let  Tobacco  be  used  very  warily,  if  at  all.  By  other, 
less  hazardous,  and  more  manageable  auxiliaries,  our  object  may  be  as 
speedily  obtained.  6.  Ojjium,  following  blood-letting  in  cases  of  a 
marked  inflammatory  nature,  or  given  singly  in  others,  is  productive 
of  very  satisfactory  effects  ;  the  dose,  however,  must  be  a  full  one — 
not  less  than  two  grains — for  the  adult.  The  beneficial  effect  is  two- 
fold. Constitutionally,  the  system  is  rendered  more  tolerant  of  the  de- 
pressing effects  of  strangulation  ;  the  remedy  being  in  fact  equally  useful 
here  as  in  the  case  of  intense  abdominal  inflammatory  disease  uncon- 
nected with  hernia.  Locally,  very  gi'eat  service  is  obtained  by  muscular 
prostration,  so  soon  as  the  full  narcotic  effects  of  the  drug  have  been 
established.  This  requires  time,  however  ;  and  consequently  opium, 
hke  the  warm  bath,  is  not  applicable  to  all  cases — at  least  as  an  auxi- 
liary of  the  taxis ;  for,  in  all,  there  is  not  time  to  await  the  opera- 
tion of  the  remedy.  7.  Chloroform,  as  has  elsewhere  been  stated,  is 
almost  equally  serviceable  here  as  in  dislocation  ;  producing  thorough 
relaxation,  not  aggravating  collapse,  quickly  passing  off,  and  leaving 
no  unpleasant  trace  behind.  At  the  present  day  it  is  chiefly  depended 
upon  as  an  auxiliary ;  in  fact,  in  recent  and  acute  cases,  when  the  taxis 
has  failed  after  having  been  given  a  fair  trial,  with  the  patient 
deeply  under  the  influence  of  chloroform,  it  is  rarely  expedient  to  wait 
longer,  or  resort  to  the  use  of  any  other  means  before  having  recourse  to 
operation.  8.  Olysters  of  acetate  of  lead,  each  containing  ten  grains 
dissolved  in  about  six  ounces  of  water,  have  been  employed  with  sue- 
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cess  ;  repeated,  if  necessary,  every  two  hours  ;*  but  iii  a  case  of  acute 
struugulation  such  delay  might  prove  very  dangerous.  9.  Purgatives 
ai-e  in  all  cases  of  strangulation  most  unwarrantable.  Tlie  bowel  is 
locked ;  and  the  stimulus  of  purging,  quite  unable  to  undo  the  locking, 
acts  but  injuriously,  in  applying  a  stimulus  which  cannot  be  obeyed,  and 
aggravating  an  already  crescent  inflammatory  process.  In  the  case  of  iji- 
carceration,  the  wary  use  of  purgatives  is  often  serviceable,  in  unloading 
the  protruded  bowel  ;  but  in  the  tighter  degree  of  constriction,  causuig 
strangulation,  they  are  never  to  be  thouglit  of.  10.  Enemata,  however, 
have  a  different  character.  When  simple  and  bland,  however  freely  and 
largely  administered,  they  have  not  the  pernicious  properties  of  purga- 
tives— more  especially  of  those  Avhich  are  drastic  and  given  by  the 
mouth.  Besides,  they  are  positively  of  use,  by  disburthening  the  lower 
bowels  of  their  contents,  both  solid  and  gaseous  ;  and  so  making  room 
within  the  abdominal  cavity  for  reception  of  the  extruded  parts.  Ex- 
periment would  also  lead  us  to  suppose  that  they  have  a  mechanical 
tendency  to  extricate,  by  exciting  traction,  from  mthin,  on  the  constricted 
and  protruded  bowel.t  11.  The  long  elastic  Redum-tuhe  is  also  both 
safe  and  useful,  when  passed  high  and  cautiously,  so  as  to  reach  the 
colon ;  the  object  being  to  evacuate  the  gaseous  contents  of  the  lower 
bowels  more  thorouglily  than  enemata  can  do,  and  so  to  make  room 
within  the  abdomen.  But,  obviously,  such  a  proceeding  is  only  appli- 
cable to  those  cases  in  which  distension  of  the  lower  bowels  exists.  12. 
Some  auxiliaries  affect  the  tumour  mainly.  Certain  cases,  we  have 
already  seen,  render  it  necessary  that  local  blood-letting  should  precede 
the  taxis.  Fomentation,  as  already  stated,  is  worse  than  useless.  But 
the  application  of  Cold  is  sometimes  of  the  greatest  service.  Applied 
indiscriminately,  it  will  do  harm ;  but  limit  its  use  to  those  cases 
Avhich  are  chronic  in  their  progress,  in  which  the  signs  of  obstruction 
plainly  precede  those  of  inflammatory  change,  and  in  which  the  in- 
flammatory process  affecting  the  tumour  is  not  only  slight  but  scarcely 
begun — then  the  effect  is  often  most  favourable.  The  gaseous  contents 
being  condensed,  bulk  is  diminished  ;  muscular  energy  is  probably  some- 
what lowered,  and  space  is  gained  ;  and,  perhaps  by  puckering  the  invest-  ' 
ments  of  the  tumour,  some  little  reductive  pressure  may  be  so  exerted. 
Act  as  it  may,  there  is  no  doubt  that  the  local  application  of  cold 
tends  wonderfully  to  assist  the  taxis,  in  the  class  of  cases  just  described. 
It  may  be  applied  by  sprinkling  the  tumour  and  surrounding  parts  with 
lether,  and  keeping  up  a  continuously  rapid  evaporation  by  directing 
a  current  of  air  upon  the  part.  Should  tliis  fail,  great  care  must  be 
taken  for  some  time  not  to  apply  heat  suddenly,  by  fomentation  or  bath, 
or  otherwise  to  cause  rapid  exaltation  of  temperature,  for  very  obvious 
reasons.  Ice  and  freezing  mixtures  are  less  suitable ;  being  apt,  by 
doing  too  much,  to  act  injuriously  on  the  hernial  contents.  13.  Acu- 
puncture has  been  proposed,  when  the  constricted  bowel  is  obviously  dis- 
tended by  gaseous  contents.  But  the  use  of  cold  is  likely  to  obtain  the 
same  end,  as  effectually,  and  more  safely.  14.  Posture  may  be  con- 
sidered rather  as  a  part  of  the  taxis,  than  as  auxiliary  to  it ;  so  invariably 

*  Brit,  and  For.  Rev.,  Jan.  1849,  p.  271. 
t  Lancet,  No.  1035,  p.  468. 
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is  it  to  be  attended  to.  It  necessaiily  varies,  in  details,  according  to  the 
site  of  the  protrusion.  Its  main  object  is  ever  the  same  ;  to  relax  the 
parts  through  which  reduction  has  to  be  made.  In  hernia  at  the  groin, 
as  ah-eady  stated,  it  has  been  thought  that  elevation  of  the  pelvis,  with  a 
hanging  position  of  the  recumbent  body,  has  been  of  nse  in  exerting  an 
extricating  traction  on  the  strictured  parts. 

The  most  available,  and  most  generally  used  of  these  auxiliaries  are  : 
— ^blood-letting — local  in  all  the  inflammatory  cases,  and  general  in  the 
few  examples  which  admit  of  it ;  the  warm  bath  ;  opium  ;  chloroform  ; 
simple  enemata,  in  large  quantity  ;  perhaps  the  long  tube  ;  in  the  chronic 
and  uninflamed  cases,  always  the  local  application  of  cold.  If  the  taxis 
is  to  succeedj  a  yielding  of  the  tumour  is  felt  beneath  the  hands,  the  con- 
tents are  plainly  shifting ;  then  a  gurgling  noise  is  heard,  denoting 
replacement  of  the  gaseous  contents — always  a  welcome  sound  ;  and 
speedily  thereafter  the  solid  matters  recede,  sometimes  very  gradually, 
often  as  it  were  per  saltum.  A  truss,  or  suitable  compress  and  bandage, 
is  instantly  applied  ;  the  patient  is  confined  to  bed,  recumbent ;  antiphlo- 
gistic regimen  is  strictly  enforced  ;  after  some  hours,  an  enema  may  be 
given,  if  the  bowels  have  not  acted  spontaneously  ;  but  not  till  aftei- 
many  hours  should  even  the  simplest  laxative  be  given  by  the  mouth,  it 
being  weU  ascertained  that  the  loop  of  bowel  included  in  the  stricture 
remains  long  in  a  paralytic  state,  and  incapable  of  obeying  the  peristaltic 
stimulus.  There  is,  in  short,  the  same  serious  objection  to  purgatives 
immediately  after  reduction,  as  during  the  existence  of  strangulation. 
Should  peritonitic  or  enteritic  symptoms  threaten,  the  usual  antiplilogistic 
treatment  must  be  had  recourse  to,  both  early  and  with  energy.  Not 
unfrequently,  after  tight  constriction,  discharge  of  blood  takes  place  ^er 
anum  ;  this  doubtless  being  furnished  by  the  mucous  coat  of  the  lately 
strangled  part,  which  always  suffers  sooner  and  more  than  the  serous  and 
muscular  tunics  of  the  intestine. 

Large  hernite  are  more  hopeful  of  reduction  than  the  small ;  the 
inguinal  protrusions  are  more  hopeful  than  the  femoral ;  the  congenital 
hernial  protrusion  of  children  rarely  resists  well-conducted  efforts  at  the 
taxis. 

It  may  happen  that  under  forcible  application  of  the  taxis,  in  a  recent 
hernia,  the  tumour  recedes  suddenly,  in  mass  or  "ew  bloqice"  as  it  is 
called  by  French  authors.  This  is  not  desirable.  For,  it  is  not  improb- 
able that  the  untoward  symptoms  may  continue,  quite  unchanged  ;  the 
reason  being,  that  as  the  sac  and  its  contents  have  returned  together,  with 
their  relations  unaltered,  the  neck  of  the  sac  probably  continues  to 
constrict  the  omentum  or  bowel,  as  before.  In  such  a  case,  treat- 
ment becomes  embarrassed.  But  the  safe  proceeding  most  certainly 
is  to  expose  the  abdominal  outlet  by  operation,  in  search  of  the 
yet  strangulated  bowel ;  aiding  that  search  by  making  the  patient 
cough,  or  otherwise  exert  himself,  so  as  to  favour  re-descent  of 
the  hernia.  An  operation  under  such  circumstances  is  much  more 
promising  of  success,  than  gastrotomy  on  account  of  an  undefined 
internal  obstruction.  For  in  this  case  the  cause  of  strangulation  is 
plamly  in  the  sac,  and  that  is  within  reach  at  a  fixed  point,  the  parietal 
relations  of  the  sac  being  certain  to  detain  the  reduced  mass  close  to  the 
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site  of  protrusion ;  or  should  the  hernial  contents  have  returned  in  mass 
without  carrying  the  sac  along  with  them,  they  will  certainly  be  found 
close  to  the  neck  of  it.  They  will  easily  bo  recognised  in  most  cases, 
forming  a  tense  resisting  swelling  felt  by  the  finger  introduced  through 
the  abdominal  opening  into  the  ra\ity  of  the  peritoneum,  and  can  be 
brought  down  again  into  the  sac  by  means  of  a  pair  of  dressing  forceps 
or  a  blunt  hook.* 

Tlie  operation  for  strangulated  hernia  is  unhesitatingly  to  be  had 
recourse  to,  so  soon  as  the  taxis,  with  such  auxiliary  means  as  seem 
advisable,  has  been  fairly  tried,  without  success.  All  experience  proves 
that  in  regard  to  this  operation  error  is  more  frequent  on  the  side  of 
delay  than  of  precipitancy.  Two  circumstances  demand  its  instant  per- 
formance ;  a  conviction  that  by  no  other  means,  than  by  the  edge  of  the 
knife  directly  applied,  can  the  abdominal  outlet  be  so  enlarged  as  to 
relieve  constriction  and  admit  of  replacement;  also,  a  conviction  that 
already  inflammatory  disease  has  advanced  so  far,  that  either  ulceration 
or  sloughing  is  inevitable  in  the  protruded  parts.  In  the  one  case,  we 
operate  to  relieve  the  stricture  and  effect  replacement,  hoping  to  arrest 
the  inflammatory  process  ;  in  the  other,  we  operate  to  relieve  the  stric- 
ture, and,  leaving  the  hernia  unreduced,  prevent  fatal  extravasation  of 
intestinal  contents  within  the  abdomen — hoping  also  to  limit  the  inflam- 
matory attack  to  the  directly  implicated  parts.  The  danger  of  strangula- 
tion is  twofold  ;  formidable  disturbance  of  the  system,  and  untoward 
inflammatory  progress  in  the  tumour.  Both  dangers  advance,  in  most 
cases,  with  rapidity.  And  if  we  wish  to  meet  them  successfully,  the 
measures  of  relief  must  be  not  only  suitable  but  early  ;  in  other  words, 
time,  all  valuable,  must  not  be  wasted  in  ineffectual  attempts  at  the  taxis, 
when  the  case  at  all  partakes  of  an  acute  character.  When,  also,  the 
case  is  of  the  obscure  nature  already  described — and  it  is  difficult  to  say 
whether  the  hernia  is  to  blame  or  not  for  occurrence  and  persistence  of 
the  untoward  symptoms — let  the  operation  for  relief  of  stricture  be  per- 
formed. When  the  tumour  itself  is  of  an  ambiguous  character,  when  we 
are  not  certain  whether  it  is  a  hernia  or  not,  and  yet  the  ordinary  symp- 
toms of  strangulated  hernia  are  present — again  let  the  surgeon  operate. 
It  is  well  he  should  approach  error  on  the  safer  side. 

It  has  been  proposed  to  relieve  the  stricture  by  means  of  subcuta- 
neous section.  But  this  proceeding  is  obviously  so  beset  with  danger 
and  uncertainty  as  to  be  quite  inapplicable. 

The  seat  of  stricture  is  exposed  by  careful  and  regular  dissection ; 
the  incisions  necessarily  varying  in  their  plan,  according  to  the  kind  of 
tumour.  In  small  hernise,  they  should  correspond  both  to  the  fundus  and 
the  neck  of  the  tumour  ;  iu  large  protrusions,  an  incision  over  the  neck 
is  alone  required.  Having  cautiously  divided  the  integuments  and  dif- 
ferent layers  of  fasciae  which  constitute  the  envelopes  of  the  hernia,  the  sac 
is  exposed  in  recent  cases,  clear  and  glistening,  resembling  very  much  the 
peritoneal  coat  of  the  bowel ;  so  much  so,  in  fact,  that  there  may  be  some 
difficulty  at  first  in  feeling  sure  whether  it  is  the  sac  or  bowel.  By 
pinching  it  up,  so  as  to  show  bowel  separate  beneath ;  or  by  observing 
serum,  fat,  or  a  portion  of  omentum  between,  we  arrive  at  a  sure  daag- 
*  Monthly  Journal,  Retrospect,  Feb.  1849,  p.  35. 
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u.isis.  The  sac  having  been  exposed — or  nearly  so — are  we  to  ojDen  it, 
ixamine  the  state  of  its  contents,  and  divide  the  stricture  from  within? 
ov  are  we  to  attempt  division  of  this  from  without,  leaving  the  perito- 
tu'uin  intact,  and  so  escaping  the  danger  of  peritonitis?  So  long  ago  as 
1720,  Petit  proposed  this  modification  of  the  procedure — leaving  the 
sac  imopened ;  and  tlie  proposal  met  with  a  varied  reception  subsequently 
— ^incHning  to  distrust  rather  than  otherwise.  Lately,  however,  it  has 
been  revived  under  better  auspices  (Aston  Key,  Lulce,  Gay) ;  and  in 
suitable  circumstances,  it  may  be  considered  as  the  established  and  pre- 
ferable practice.  Were  it  applied  indiscriminately,  nothing  could  well 
be  conceived  more  pernicious;  bowel  or  omentum  might  be  reduced 
■when  they  ought  not ;  or,  one  stricture  having  been  relieved,  another 
might  be  left — this  second  existing  in  the  sac,  perhaps  below  its  proper 
neck,  and  continuing  to  embrace  the  hernial  contents  with  fatal  tight- 
ness after  reduction.  But,  limited  to  those  recent  cases  of  strangulation 
in  which  we  are  certain  that  the  hernial  contents  are  sound  and  re- 
ducible, and  in  which  we  are  also  certain  that  the  only  stricture  is  that 
which  we  propose  to  divide — then,  doubtless,  the  extra-peritoneal  opera- 
tion is  by  much  to  be  preferred.  It  is  also  suitable  in  cases  of  irreducible 
hernia,  which  have  become  strangulated ;  and  in  which,  from  their  large 
size,  the  exposure  of  peritoneum  may  reasonably  be  expected  to  prove 
especially  hazardous.* 

If  the  case  appear  favourable  for  extra-peritoneal  division,  the 
investing  textures  are  carefully  incised  at  the  neck  of  the  tumour,  so 
as  to  admit  the  point  of  the  finger,  or  at  least  the  finger's  nail,  in  con- 
tact with  the  tight  orifice  of  the  abdominal  aperture ;  and  then  on  the 
finger's  point,  so  introduced,  a  probe-pointed  bistoury  is  passed,  and  by 
it  the  necessary  enlargement  is  efi'ected.  If  the  stricture  be  in  the  neck 
of  the  sac  itself,  even  that  may  perhaps  be  relieved  extra-peritoneally, 
by  carefully  scratching  the  outer  surface  by  the  point  of  the  knife. 
Then  the  taxis  is  appKed ;  the  parts  are  reduced — ^the  contents  going 
first,  and  gradually,  otherAvise  stricture  might  remain  after  reduction ;  if 
the  unopened  sac  be  non-adherent,  it  is  pushed  back  also  ;  the  wound 
is  brought  together ;  and,  by  suitable  adaptation  of  compress  and  ban- 
dage, and  avoidance  of  the  ordinary  exciting  causes,  reprotrusion  is 
prevented.  There  is  always  the  possibihty  of  adherent  and  entangled 
bowel  and  omentum  being  reduced  en  masse,  which  may  maintain  the 
symptoms  of  strangulation.  And,  therefore,  should  these  continue  unre- 
lieved, a  second  operation  should  be  had  recourse  to,  by  opening  the  sac, 
as  already  mentioned,  and  feeling  with  the  finger  introduced  into  the 
abdominal  cavity  for  the  portion  of  bowel  which  had  been  reduced. 
This  should  be  drawn  down  and  examined,  if  it  feel  distended,  tense,  or 

*  Indiscriminate  performance  of  the  exti-a-peritoneal  operation  must  often  lead  to 
serious  and  fatal  eiTor.  Selection  must  always  be  carefully  made.  For  objections  to 
the  operation,  vide  Hakcock,  Observations  on  the  Operation  for  Strangulated  Hernia, 
Lend.  1850. 

t  According  to  Mr.  Luke,  the  site  of  stricture  may  be  ascertained  previously  to 
operation,  by  making  impulse  on  the  fundus  of  the  tiimour  with  one  hand,  while  tlie 
other  is  placed  on  the  neck.  Wherever  impulse  stops,  there  is  the  stricture.— Med. 
Chir.  Trans,  vol.  xxxi. 
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inatted  togethor.  Any  constriction  wliich  exists  may  be  divided,  or  the 
intestine  and  omentum  unravelled  or  separated  ;  and  then,  first  the 
intestine,  and  afterwards  the  omentum,  is  lo  be  returned  withiu  tlie 
abdominal  cavity. 

But  if  it  be  deemed  expedient  to  open  the  sac,  it  sliould  be  pinched 
up  by  forceps ;  choosing  a  part  wliero  serum  or  fat  interposes  between 
it  and  the  bowel — and  that  will  generally  be  towards  the  fundus  of 
small  hernise.  By  the  knife's  edge,  held  horizontally,  the  raised  fold 
is  cut.  Through  this  aperture,  the  serous  fluid  in  the  sac  flows  out ; 
while  this  is  occurring,  a  probe-pointed  bistoury  is  inserted,  and  the  sac 
divided  towards  its  neck,  so  as  to  admit  the  point  of  the  finger ;  and, 
on  this,  as  tlie  best  director,  further  dilatation  of  the  opening  is  made  to 

such  an  extent  as  may  be  deemed 
Ji^^}^  advisable.  However  large  the 
''^X  hernia,  the  opening  of  the  sac  need 
^"  not  be  of  greater  extent  than  what 
is  merely  sufficient  for  ascertaining 
the  state  of  the  contents,  and  per- 
mitting the  finger  to  reach  the  site 
of  the  stricture.  The  point  of  the 
forefinger  having  been  passed  up 
to  the  abdominal  aperture,  the 
probe  -  pointed  bistoury  is  slid 
flatly  along  it ;  and,  by  the  point's 
edge,  insinuated  within,  and  then 
pressed  upon  the  stricture,  this  is 
notched  to  the  necessary  extent.  The  knife  is  then  withdrawn,  and  the 
finger  pushed  gently  onward,  so  as  to  dilate  the  opening  ;  the  knife  beiug 
again  introduced,  if  need  be,  to  effect  this  more  completely.  Then  the 
hernial  contents,  having  been  drawn  gently  downwards  so  as  to  expose  the 
site  of  constriction,  are  replaced  cautiously,  if  sound  and  reducible,  portion 
by  portion — the  last  protruded,  first.  Sometimes  a  considerable  quantity 
of  clear,  bloody,  or  turbid  serum  escapes  from  the  cavity  of  the  abdomen. 
This  usually  indicates  the  existence  of  some  peritoneal  irritation ;  and 
the  more  complete  the  departure  from  the  normal  characters  of  healthy 
serosity  which  the  fluid  presents,  the  more  unfavourable  should  be  the 
prognosis.  Recent  and  tender  adhesions  may  be  gently  broken  up  with 
the  finger,  or  touched  with  the  edge  of  the  knife  ;  but  consolidated 
adhesions,  if  at  all  extensive,  usually  render  the  parts  irreducible,  as 
they  do  not  admit  of  being  interfered  with.  When  there  is  any  con- 
siderable portion  of  omentum  in  the  sac,  it  should  be  carefully  examined, 
to  ascertain  whether  or  not  it  conceals — perhaps  strangles — a  knuckle  of 
intestine.  If  the  sac  be  not  adherent,  it  is  replaced  as  well  as  its  con- 
tents, but  not  along  with  them  ;  for  reduction  is  found  to  be  facilitated 
by  an  assistant's  finger  steadying  and  stretching  the  sac,  while  the  con- 
tents are  pushed  upwards  on  its  smooth  and  slippery  surface.  Eeduc- 
tion  having  been  accomplished,  the  wound  is  brought  together  by 

Fig.  311.  a  a,  The  portion  of  bowel  which  has  been  protruded  ;  constricted,  dark, 
and  engorged.  At  b,  the  upper,  or  cardiac  portion,  dilated,  and  of  dark  colour.  At 
f,  the  lower  portion,  comparatively  empty,  flaccid,  and  pale. 
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sutures,  aiid  suitable  pressure  ai^plied  by  a  pad  and  bandage.  Approxi- 
mation by  suture  should  not  be  too  accurate,  however ;  for  union  by 
adliesion  is  not  always  desirable,  otherwise  danger  might  accrue  from 
retention  of  the  inflammatory  products  foi'med  either  in  the  deep  wound 
or  within  the  peritoneal  cavity.  They  should  be  allowed  a  free  out- 
ward drain. 

When  hernia  is  irreducible,  we  content  ourselves  with  division  of 
the  strictiu'e.  If  the  contents  are  sound,  the  external  wound  is  approxi- 
mated with  a  view  to  adhesion.  If  the  contents  are  found  gangrenous, 
or  verging  thereto,  the  wound  is  left  open,  to  permit  free  discharge  of 
the  fteculent  contents. 

If  on  exposing  the  contents  of  a  reducible  hernia,  the  bowel  be 
found  merely  congested — ruby  or  chocolate  coloured,  it  may  be — perhaps 
spotted  by  points  of  ecchymosis,  or  showing  one  or  more  vesicles  of  the 
peritoneal  coat — it  is  reduced  unliesitatmgly.  If  showing  signs  of  plastic 
product  on  its  surface,  it  may  still  be  reduced  ;  no  structural  change 
has  taken  place  but  what  may  be  recovered  from.  But  if  the  bowel 
be  dark-purple  at  some  parts,  greenish  at  another,  and  perhaps  ash- 
coloured  at  a  third,  friable,  and  from  the  odour  evidently  fast  passing 
into  gangrene ;  or  if  at  the  part  nipped  by  the  constriction,  the  ulcera- 
tion proceeding  from  within  has  nearly  divided  the  intestinal  coats — 
it  must  not  be  reduced;  else  fatal  fajculent  extravasation  will  ensue. 
And  if  tlie  contained  omentum  be  found  dark-red,  emphysematous,  and 
with  its  venous  blood  coagulated,  it  too  must  be  left  to  slough  in  its 
outward  site  ;  in  either  case,  however,  as  much  cai;e  being  taken  to  free 
the  neck  of  the  tumour  by  division  of  the  stricture,  as  if  the  whole 
were  fit  for  reduction.  In  the  case  of  gangrened  bowel,  it  is  also  well 
to  incise  the  sloughing  part,  so  as  to  afford  relief  by  immediate  and 
copious  faeculent  evacuation ;  afterwards  introducing  a  single  point 
of  suture  to  keep  the  aperture  of  the  bowel  in  contact  with  the  integu- 
mental  wound.  Subsequently,  the  treatment  is  as  already  described 
for  artificial  anus.  In  the  case  of  gangrenous  omentum,  two  modes  of 
procedure  are  in  our  option.  We  may  cut  off  the  dead  portion, 
having  previously  satisfied  ourselves  that  there  is  no  portion  of  bowel 
within  the  mass,  secure  the  vessels  by  fine  ligatures,  and  return  all 
Avithin  the  abdomen.  Or,  having  cut  oiS"  the  gangrened  part,  and 
secured  the  bleeding  points,  we  may  leave  the  rest  still  impacted  in 
the  abdominal  outlet,  with  the  view  to  its  becoming  permanently  fixed 
there,  and  so  preventing  all  future  tendency  to  protrusion.  The  former 
method — though  not  free  from  risk  by  bleeding  and  inflammatory  change 
within  the  abdominal  cavity — is  usually  preferred ;  the  latter  being 
often  followed  by  uneasy  sensations  in  the  part,  and  proneness  to  abdo- 
minal disorder. 

In  all  cases  of  doubt  as  to  viability  of  the  strangulated  parts, 
reduction  should  at  least  be  delayed.  It  is  never  to  be  forgotten,  that 
notwithstanding  relief  and  replacement,  inflammatory  disease  may  still 
advance  in  the  bowel,  so  as  to  cause  loss  of  continuity  by  ulceration. 
And  if  this  take  place  within  the  abdomen,  and  be  followed  by  ft^culent 
escape,  before  adhesion  of  the  bowel  to  surrounding  parts  directs  the 
ffecal  flow  to  the  surface,  the  patient's  doom  is  sealed. 
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Sometimes,  after  opening  the  sac,  stricture  at  the  ordinary  sites  is 
sought  for  in  vain.  In  such  cases  it  is  likely  to  be  found  in  the 
hernial  contents  themselves ;  a  portion  of  omentum,  for  example,  may 
encircle  a  portion  of  bowel.  This  is  detected  by  careful  manipulation ; 
and  is  to  be  gently  undone  by  the  fingers,  perhaps  aided  by  a  touch  of 
the  l^nife.  After  all  constriction  has  been  relieved,  the  protruded 
parts  will  sometimes  resist  the  best  directed  efforts  at  reduction.  If 
this  is  not  due  to  adhesions  to  the  sac,  it  may  be  produced  by  agglutina- 
tion of  parts  within,  more  especially  to  the  parietal  peritoneum 
close  to  the  neck  of  the  sac.  The  finger  introduced  within  the 
abdominal  cavity,  and  swept  round  the  mouth  of  the  sac,  will  usually 
detach  such  adhesion,  and  permit  the  ready  return  of  the  protrusion. 

The  effect  of  the  operation  is,  in  most  cases,  to  afford  immediate  relief 
to  the  uneasy  symptoms  which  previously  existed.  The  vomiting  and 
retching  cease,  the  sunk  coUapsed  state  begins  to  pass  off,  the  pulse 
becoming  fuller,  and,  at  the  same  time,  soft ;  while  the  abdominal  pain 
and  tenderness  gradually  subside.  The  thirst  ceases,  the  general  surface 
becomes  warm,  and  covered  with  a  copious  warm  perspiration,  and  the 
patient  either  spontaneously  or  from  an  opiate,  which  should  usually  he 
at  once  administered  after  the  operation,  drops  into  a  sound  sleep. 
Sometimes  the  bowels  act  very  soon  after  relief  has  been  afforded ;  in 
other  cases,  not  till  a  day  or  more  has  elapsed.  In  such  favourable 
cases,  rest  and  a  simple  non-stimulating  diet  are  alone  required,  till  the 
normal  functions  become  restored ;  but  no  purge,  however  simple,  should 
be  given  by  the  mouth,  until  many  hours  have  elapsed — otherwise, 
as  already  stated,  dilatation  with  obstruction  will  take  place  above  the 
palsied  portions  of  intestine,  and  the  patient  will  probably  sink  under 
symptoms  of  ileus. 

After  operation,  the  greatest  attention  must  be  paid,  for  some  days, 
to  prevent  reproduction  of  descent,  by  keeping  the  compress  accm'ately 
applied,  and  avoiding  the  ordinary  exciting  causes.  Should  reprotrusion 
take  place,  by  coughing,  restlessness,  or  imprudence  of  the  patient,  the 
dressing  must  instantly  be  undone,  and  replacement  effected.  When 
the  sac  remains  unreduced,  simulation  of  re-descent  is  apt  to  take  place, 
by  serous  accumulation  within  the  sac  ;  especially  if  the  integumental 
incision  be  closed ;  but  this  state  is  at  once  detected  and  remedied,  on 
opening  up  the  wound.  The  patient  should  certainly  not  attempt  to 
rise  for  any  purpose,  until  the  wound  is  so  far  healed  as  to  admit  of  a 
well-fitting  truss  being  worn,  as  in  ordinary  cases — seeing  that  the  opera- 
tion rarely  effects  a  radical  cure.  Should  tenderness  of  the  abdomen, 
acceleration  of  the  pulse,  heat  of  skin,  thirst,  or  drawing  up  of  the  limbs, 
with  arrest  of  the  diaphragmatic  breathing,  indicate  the  occurrence  of 
peritonitis — hot  fomentation,  with  leeching,  or  even  bleediug,  should  be 
immediately  employed ;  opiates  being  given  in  such  doses  as  will  lull 
pain  and  afford  rest,  perhaps  cautiously  combined — unless  the  state  of 
the  bowel  should  forbid  it — with  calomel,  or  some  other  preparation  of 
mercury.*    If  the  intestine  previous  to  reduction  have  shown  an  ad- 

*  Dieffenbach  is  afraid  of  calomel ;  supposing  that  it  acts  injuriously  on  tlie  bowel, 
and  is  apt  to  induce  an  unhealthy  state  of  the  -wound.— Ftdc  his  Operative  Surgery, 
1848. 
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vanced  stage  of  the  inflammatory  process,  ulceration  or  other  dangerous 
structural  change  is  liable  to  ensue.  In  such  cases,  the  inflammatory 
symptoms  are  very  generally  of  an  asthenic  or  typhoid  type,  and  accom- 
panied by  diarrhoea.  Blistering,  or  turpentine  stupes,  and  hot  poultices, 
with  opiates  and  stimulants,  and  easily  digested  but  simple  nourishment — 
such  as  milk  and  beef  juice  aff'ord — are  more  likely  to  be  beneficial  than 
more  heroic  procedure. 

Oblique  Inguinal  Hernia. 

This  is  by  much  the  most  common  form  of  hernia,  in  the  male. 
Descent  takes  place  along  the  outer  side  of  the  spermatic  cord,  through 
the  inguinal  canal ;  the  tumour  shows  itself  external  to  the  parietes,  at 
the  outer  abdominal  ring ;  and  thence  descends  into  the  scrotum  in 
the  male — constituting  an  oscheocele,  or  scrotal  hernia  ;  into  the  labium 
of  the  female,  constituting  labial  hernia ;  or  still  contained  within 
the  inguinal  canal,  and  then  called  a  Bubonocele.  The  investments  of 
the  tumour  are  as  follows  :  externally,  the  integument ;  then  the  super- 
ficial fascia  of  the  abdomen  ;  then  the  proper  fascia,  or  fascia  propria  of 
Camper,  consisting  of  the  prolongation  of  the  intercolumnar  fibres  upon 
the  cord ;  then  the  fascia  cremasterica,  formed  by  fibres  from  the  cremaster 
muscle ;  then  the  infundibuliform,  or  transversalis  fascia,  consisting  of  a 
prolongation  of  the  fascia  transversalis  abdominis  ;  lastly,  the  sac. 

There  are  sub- varieties  of  inguinal  hernia : — 1.  The  Jntermuscidar 
Hernia. — This  is  more  liable  to  occur  in  females  than  in  males ;  the 
bowel  meeting  with  obstruction  in  its  ordinary  descent.  Having  passed 
the  internal  aperture,  it  turns  towards  the  ilium,  and  lodges  between  the 
abdominal  muscular  layers,  above  and  exteriorly  to  its  point  of  exit.  On 
account  of  this  unusual  site,  diagnosis  may  be  somewhat  obsciire.* 

2.  The  Congenital  Hernia. — This  is  a  very  simple  deviation  from 
the  normal  state  of  parts  ;  dependent  on  imperfect  development.  It  is 
not  likely  to  take  place  till  after  birth ;  for  not  until  after  inflation  of 
the  lungs  are  the  exciting  causes  applied.  But  so  soon  as  the  child  is 
born,  the  exertion  of  crying  brings  down  a  portion  of  bowel  or  omentum 
along  the  open  process  of  peritoneum,  which  exists  in  consequence  of 
that  which  constitutes  the  tunica  vaginalis  testis  having  not  been  oc- 
cluded. There  is  no  sac,  except  the  tunica  vaginalis ;  the  bowel  or 
omentum  lying  -within  the  cavity  of  that  tunic,  in  contact  with  the  tes- 
ticle— sometimes  adherent  to  it,  in  which  case  the  tumour  is  irreducible. 
Occasionally  a  portion  of  bowel  contracts  adhesions  to  the  testicle  while 
within  the  abdomen,  and,  descending  with  it  at  the  usual  time,  consti- 
tutes this  form  of  hernia  before  birth. 

Protrusion  may,  however,  occur  at  any  period  of  after-life ;  we  meet 
with  it  certainly  most  commonly  in  the  infant,  occupying  both  sides  ;  but 
it  may  appear  for  the  first  time  in  the  adolescent,  or  even  in  the  adult ; 
the  communication  usually  having  remained  patent  in  these  cases  only 
upon  one  side. 

3.  Hernia  Infantilis.  —This  term  is  applied  to  a  more  complicated 
state  of  parts.    The  communication  between  the  tunica  vaginalis  and  ab- 

*  Luke,  Medical  Gazette,  March  15,  1850. 
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(lonien  beooine.?  occluded ;  but  tlio  former  cavity  is  unusually  spacious 
and  ascends  high  in  the  cord,  containing,  it  may  be,  more  or  less  serous 
fluid.    Behind  this  a  hernia  descends  invested  by  its  ordinary  peritoneal 
sac.    Tlic  infantile  hernia  has  thus  the  serous  sac  of  the  tunica  vaginalis 
lying  in  front  and  overlaying  it. 

As  an  inguinal  hernia  is  about  to  descend,  a  painful  fulness  is  found 
opposite  the  upper  abdominal  aperture,  increased  by  abdominal  exertion, 
and  sustaining  an  expansile  impulse  upon  coughing.  Then  is  the  time 
lor  applying  a  truss  carefully,  and  avoiding  exciting  causes,  with  a  view 
to  prevention  of  the  hernia.  The  pad  of  the  truss  should  compress  the 
superior  abdominal  aperture,  not  the  lower ;  otherwise  there  is  room 
enough  for  hernia,  and  strangulated  hernia  too,  within  the  abdominal 
parietes. 

The  diagnosis  of  the  oblique  form  of  inguinal  hernia,  from  other  affec- 
tions occupying  the  inguinal  region,  is  sometimes  a  matter  of  difficulty. 
While  the  tumour  stdl  occupies  the  inguinal  canal,  an  undescended  testis 
may  simulate  the  bubonocele,  as  this  form  of  the  hernial  protrusion  is 
called.  The  absence  of  the  testis  in  the  scrotum  upon  that  side,  the 
hardness  and  inimobilitj''  of  the  tumour,  and  the  peculiar  sickening  pain 
produced  by  pressure  upon  it,  suffice  in  most  cases  to  render  the  diagnosis 

easy.  Wlien,  however,  the  undescended  testis 
is  inflamed,  as  it  may  be,  from  the  pressure  of 
a  truss  which  has  been  applied  under  the  belief 
that  it  is  a  hernia,  or  when  it  has  become 
acutely  affected  during  the  progress  of  gonor- 
rhcea,  the  pain,  siclcness,  and  rapid  increase  in 
the  swelling,  may  lead  to  a  suspicion  of  the 
existence  of  a  strangidated  hernia.  Still,  the 
absence  of  the  testis  from  the  scrotum,  and  the 
history  of  the  case,  should  in  most  instances 
save  the  practitioner  from  error.  In  one  case  of 
this  kind,  when  the  effusion  into  the  tunica 
vaginalis,  situated  within  the  inguinal  canal, 
had  produced  a  protrusion  at  the  external 
abdominal  ring  about  the  size  of  a  nutmeg, 
I  introduced  an  exploring  trocar,  and  drew  off 
about  two  ounces  of  serous  fluid,  with  com- 
plete relief  to  the  acute  symptoms  from  which  the  patient  was  suffering. 

Hydrocele  of  the  Cord  may  closely  simulate  a  bubonocele.  In  some 
cases  the  protrusion  recedes  on  pressure ;  and  so  long  as  a  truss  is  worn, 
or  digital  pressure  is  applied  to  the  internal  ring,  it  does  not  again  appear, 
but  at  once  becomes  prominent  as  soon  as  the  pressure  is  removed  ;  m 
other  cases,  it  slowly  retreats  when  the  patient  is  recumbent,  and  only 
becomes  full  when  he  has  walked  about  for  some  hours— while  the 
pressure  of  a  truss  has  no  effect  in  restraining  it.  In  the  former  case 
there  is  a  cyst  within  the  abdomen,  the  extremity  of  which  consti- 
tutes tlic  protrusion  ;  in  the  latter,  the  fluid  is  either  contained  among 
the  elements  of  the  cord,  and  constitutes  a  dropsy  of  the  cord,  or 
gravitates  into  the  partially  occluded  communication  which  ongi- 
Fig.  312.  Dingrom  illustrnting  the  state  of  parts  in  hernia  infantilis.— Liston. 
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nally  existed  between  the  abdomen  and  tunica  vaginalis  testis.  In 
the  first  example,  the  peculiar  elastic  resilience  of  the  cyst,  with 
sometimes  tlie  easy  recognition  of  a  continuous  and  larger  cystic 
swelling  above  the  internal  ring,  will  serve  to  determine  the  nature  of 
the  tumour.  Li  the  second,  the  gradual  accumulation  of  the  contents 
when  accurate  pressure  is  kept  up  over  the  site  of  the  internal  ring,  will 
indicate  its  true  nature.  Both  these  forms  of  hydrocele  of  the  cord  may 
protrude  beyond  the  external  ring,  and  may  be  recognised  by  the  same 
characters.  The  partial  or  complete  communication  between  the  tunica 
vaginalis  and  the  cavity  of  the  abdomen  may  permit  the  escape,  not  only 
of  fluid,  but  alternatingly,  or  at  a  later  period,  of  a  true  hernial  protru- 
sion ;  thus  rendering  the  diagnosis  still  more  beset  with  difficulty,  which 
only  repeated  examination  can  satisfactorily  overcome. 

Iliac  abscess,  making  its  way  to  the  surface  by  the  inguinal  canal, 
very  closely  simulates  a  hernial  protrusion ;  but,  like  a  hydrocele  of  the 
cord,  which  communicates  with  the  abdomen,  may  be  distinguished  by 
the  insufficiency  of  pressure  to  retain  the  protrusion  when  the  p&tient 
occupies  the  erect  posture. 

Encysted  Hydrocele  of  the  Cord,  within  the  scrotum,  may  be  recog- 
nised by  its  round  or  oval  form,  its  definition  above  and  below,  the 
peculiar  fibrous  feeling  communicated  to  the  fingers  on  pinching  the  sac 
between  the  finger  and  thumb ;  and  from  the  absence  of  impulse  on 
coughing  either  in  the  swelling  or  at  the  site  of  the  internal  abdominal 

Hydrocele  of  the  tunica  vaginalis  can  always  be  distinguished  from 
a  hernia  by  manipulating  the  cord  at  the  external  abdominal  ring,  so  as 
to  recognise  the  absence  of  any  protrusion  along  with  the  elements  of  the 
cord,  and  by  ascertaining  the  position  of  the  testis.  When,  however,  the 
communication  between  the  tunica  vaginalis  and  abdomen  remains 
patent,  the  difficulty  in  diagnosis  becomes  increased  ;  and  in  such  circum- 
stances it  is  well  to  remember  that  while  both  the  fluid  accumulation 
and  a  hernial  protrusion  may  co-exist,  the  former  cannot  be  restrained 
by  a  truss,  while. the  latter  always  can. 

Varicocele  is  distinguished  from  a  scrotal  hernia  by  the  compressible 
yet  doughy  character  of  the  swelling,  which,  when  pinched  between  the 
fingers,  resembles  a  bag  filled  with  worms.  On  laying  the  patient  re- 
cumbent, the  sweUing  disappears  more  or  less  completely,  but  becomes 
again  distended  from  below  upwards  on  the  patient  standing,  and  that 
while  pressure  is  accurately  and  firmly  maintained  over  the  abdominal 
ring.  The  dilatation  of  the  abdominal  opening,  which  results  in  some 
cases  of  varicocele,  may  predispose  to  the  occurrence  of  hernial  protru- 
sion.   In  some  cases,  therefore,  we  find  these  conditions  co-existent. 

Tumours  of  the  testicle  can  scarcely  be  mistaken  for  hernia,  unless, 
indeed,  in  medullary  disease,  when  the  cord  is  involved,  and  a  thickened 
mass  extends  into  the  abdomen.  The  character  of  the  swelhng,  the 
complete  implication  of  all  the  elements  of  the  cord,  and  the  history  of 
the  case,  should  preclude  all  risk  of  error. 

The  diagnosis  of  the  different  varieties  of  oblique  inguinal  hernia  from 
each  other,  is  no  easy  matter  in  many  cases.  It  is  therefore  fortunate 
that  sucli  distinction  is  unimportant  in  treatment. 

3  u 


1026 


KA.1)ICAL  CUKE. 


The  intermuscular  furm  is  not  likely  to  be  mistaken  for  anything,  ex- 
cept, indoed,  a  I'omoral  herjiia  wliicli  has  turned  upwards,  and  lies  along 
the  line  of  Poupart's  ligament. 

In  the  ordinary  oblique  scrotal  heniia,  the  testicle  occupies  the  lower 
part  of  the  swelling.  In  the  inlantile  it  holds  the  same  position ;  but 
in  the  congenital,  the  position  of  the  testis  is  as  in  a  case  of  hydrocele 
of  the  tunica  vaginalis. 

When  an  oblique  hernial  protrusion  has  existed  since  childhood,  the 
inference  that  it  is  of  the  congenital  variety  is  usually  justified,  especially 
if  it  exists  upon  both  sides.  As  we  have  already  said,  however,  the  con- 
genital variety  may  occur  in  the  adult  or  adolescent,  although  protrusion 
have  never  taken  place  In  early  life. 

To  reduce  the  oblique  form  of  inguinal  hernia,  the  pressure  of  the 
taxis  is  apphed  obliquely  upwards  and  outwards,  in  the  direction  of  the 
inguinal  canal.  In  large  tumours  of  old  standing,  however,  it  must  be 
remembered  that  the  canal  becomes  shortened  as  well  as  more  direct — the 
two  apertures  coming  to  be  ahnost  opposite  to  each  other;  and  this  is 
attended  to  in  the  taxis.  In  order  to  relax  Poupart's  ligament  and  the 
abdominal  parietes,  the  patient  is  laid  recumbent,  with  the  trunk  raised, 
and  the  thighs  flexed  and  approximated. 

Radical  Cure  of  Oblique  Inguinal  Hernia. — Various  methods  have 
at  different  times  been  resorted  to  with  the  view  of  attaining  this 
very  desirable  end.  Till  recently,  however,  none  of  the  measures, 
however  much  vaunted  they  might  be  for  a  time,  secured  the  good 
will  of  the  profession,  except  the  employment  of  a  well  fitting  truss 
in  the  case  of  herniee  occurring  in  young  children.  In  some  cases, 
accordingly,  at  the  present  day,  every  indication  will  still  be  fulfilled 
by  this  simple  apparatus.  The  results  which  it  is  desired  to  secure  by 
such  use  of  the  truss  are  twofold — \st.  Support  applied  so  accurately 
and  constantly  at  the  internal  abdominal  ring  as  to  prevent  protrusion, 
and  admit  of  the  gradual  spontaneous  closure  of  that  aperture  by  the 
muscular  and  fibrous  textures  which  surround  it.  2d.  To  efibct  such 
pressure  upon  the  inguinal  canal  as  shall  occlude  the  serous  sac  and 
consolidate  the  parts. 

These  indications  have  been  secured  by  different  mechanical  contriv- 
ances ;  of  which  L'Estrange's  truss — or  the  oval  boxwood  truss,  with 
powerful  spring,  as  originally  recommended  by  Eichter,  and  latterly  much 
employed  by  American  surgeons — or  the  common  cork  pad,  so  modelled 
as  to  effect  pressure  upon  the  whole  canal,  but  chiefly  upon  the  internal 
abdominal  ring — may  be  mentioned  as  having  afforded  the  best  results. 
The  period  during  which  the  truss  requires  to  be  worn  is  considerable — 
ranging  from  one  to  three  or  more  years.  There  is,  however,  the  risk 
that  such  pressure  upon  the  cord  continued  for  so  long  a  time,  especially 
if  the  same  system  is  attempted  to  be  carried  out  in  the  case  of  the 
adolescent  or  adult,  may  endanger  the  function  of  the  testicle,  or  set  up 
inflammatory  changes  in  the  inguinal  canal.  Yet  a  happy  result  may 
accrue  even  from  this.  Thus,  we  have  seen  an  abscess  form  under  the 
pressure  of  a  galling  pad,  point,  discharge,  contract,  and  heal,  and  so 
consolidate  the  outlet  by  the  extent  and  situation  of  plastic  product,  as 
to  render  the  further  use  of  the  truss  quite  unnecessarj\    To  eifect  the 
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requisite  degrees  of  compression,  without,  however,  endangering  the  cord, 
Mr.  ^Vood  has  recently  invented  an  oval  horso-shoe-shaped  pad.  Tho 
two  limbs  correspond  to  the  two  pillars  of  the  ring,  and  embrace  the 
spine  of  the  pubes  and  tho  cord  at  their  extremity.  The  rounded  or 
oval  upper  part  of  the  pad  corresponds  to  the  internal  ring,  while  the 
pressure  is  so  arranged  by  two  C  springs  that  the  abdominal  parietes  at 
the  inner  and  upper  aspect  of  the  internal  ring  obtain  the  chief  support. 
"  By  the  nse  of  this  pad,"  says  Mr.  Wood,  "  we  have  the  boundaries  of 
the  liernial  canal  and  openings  supported  and  compressed  by  a  flat 
surface,  tending  to  resist  outward  and  lateral  dilatation,  in  exactly  the 
same  manner  as  the  fingers  of  the  sm-geon.  There  is  no  dilating  pressure 
on  the  axis  of  the  canal  whatever,  and  no  invagination  of  the  soft  parts, 
as  in  the  use  of  the  convex  truss  pads.  The  whole  of  the  canal  is 
equably  compressed,  and  the  deep  ring  supported  by  the  upper  part  of 
the  truss."* 

In  the  adult  so  fortunate  an  issue  as  a  radical  cure  by  such  means  is 
not  to  be  hoped  for ;  the  rings  remain  partially  dilated,  and  predisposed 
to  admit  of  re-descent,  on  the  application  of  but  a  sKght  exciting  cause  ; 
the  truss  usually,  therefore,  must  be  worn  for  life.  Sometimes,  however, 
though  rarely,  a  slight  protrusion,  which  as  yet  only  bulges  the  parietes 
at  the  site  of  the  deep  ring,  may  disappear  under  the  temporary  use  of  a 
truss,  and  not  again  return. 

In  the  adult,  various  measures  have  been  devised  for  restraining 
permanently  the  occurrence  of  protrusion  and  the  descent  of  the  hernia. 
Of  these,  two  deserve  mention  : — 1st,  By  the  invagination  of  a  plug  of 
soft  parts  into  the  inguinal  canal  (Wtitzer,  Eothemund,  Sigmund,  Syme, 
WeUs,  Davies,  etc.)  2d,  By  approximation  of  the  textures  surrounding 
the  deep  ring,  and  appression  and  closure  of  the  tendinous  boundaries 
of  the  hernial  canal  from  one  end  to  the  other  ( Wood). 

The  former  methods  consist  essentially  in  invaginating  a  cutaneous 
mass,  derived  from  the  tissues  of  the  scrotum  by  means  of  a  wooden  plug, 
retaining  it  there  by  means  of  a  needle  (Wiitzer)  which  passes  through 
a  channel  in  the  plug  and  penetrates  the  integuments  of  the  abdomen  at 
a  point  as  near  the  deep  ring  as  possible ;  while,  over  this,  attached  to 
the  handle  of  the  plug  and  the  projecting  needle,  is  a  wooden  compressor 
by  which  the  parts  embraced  between  the  plug  and  the  surface  are  so 
squeezed  as  to  render  them  adherent  to  each  other  by  the  inflammatory 
process  thus  excited.  When  this  has  been  accomplished,  the  presence 
of  the  invaginating  plug  is  no  longer  needed ;  it  is  therefore  removed, 
and  the  parts  supported  and  secured  by  means  of  a  pad  and  spica  bandage. 
Mr.  Syme  has  simplified  this  procedure  by  substituting  a  piece  of  gum- 
elastic  rectum  bougie  for  the  invaginating  plug,  and  employing  a  double 
ligature  which  has  been  carried  through  the  extremity  of  the  plug  as  a 
means  of  retention.  The  ends  of  the  thread  are  first  introduced  by 
means  of  a  curved  needle  in  a  fixed  handle — guided  by  the  finger  which 
has  invaginated  tho  skin — through  the  tendinous  textures  of  the  internal 
ring  upon  tho  inner  and  outer  sides.  By  drawing  upon  the  ends  of  the 
ligature,  the  plug  succeeds  the  finger,  and  is  retained  by  tying  the  ends 

*  On  Ruptiire,  by  John  Wood,  F.R.C.S. 
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of  the  ligature  over  a  roller  bandage,  so  as  to  prevent  them  from  cutthig 
their  way  through  the  skin. 

The  great  objection  to  these  plans,  and  various  modifications  of  them, 
is,  that  the  canal,  although  occupied  by  a  plug — whicli  certainly  for  a 
time  may  prevent  further  protrusion — is  not  occluded  ;  and  the  internal 
ring,  on  its  posterior  and  inner  aspect,  still  remains  unobstructed,  so  that 
a  hernial  protrusion,  under  any  sufficient  exciting  cause,  may  again 
escape  beliind  the  invagination.  Mr.  Syme's  operation,  if  properly  per- 
formed, certamly  tends  to  secui'o  the  patient  against  this  risk  better  than 
Wiitzer's  method ;  for  by  means  of  it  the  conjoined  tendon  and  Poupait's 
ligament  may  be  drawn  together,  and  consolidated  Avith  the  extremity  of 
the  invaginated  tissues. 

Mr,  Wood  has  introduced,  and  extensively  practised,  an  operation 
for  the  radical  cure  of  inguinal  hernia  which  combines  the  occlusion  of 
the  inner  and  outer  rings  with  the  approximation  of  the  walls  of  the 
inguinal  canal*  The  operation  requires  for  its  performance  a  stout 
tumour-needle,  its  curve  forming  the  segment  of  a  small  circle,  with 
either  strong  waxed  linen  thread,  or  wire. 

The  operation  by  the  linen  ligature  is  as  follows.  The  rupture  having 
been  completely  reduced  is  retained  by  an  assistant  compressing  the  inter- 
nal ring,  if  that  is  found  necessary.    The  surgeon  begins  by  dividing  the 
skin  longitudinally  over  the  fundus  of  the  sac,  to  an  extent  sufficient  to 
admit  his  finger  guiding  the  needle.    The  skin  is  then  detached  from  the 
tissues  beneath  for  fully  an  inch  in  every  direction.    The  operator  now 
introduces  his  finger  at  the  opening  and  invaginates  the  exposed  super- 
ficial fascia  into  the  inguinal  canal,  till  he  can  distinctly  recognise  the 
internal  ring,  the  position  of  the  cord,  Poupart's  ligament,  the  margin  of 
the  internal  oblique,  and  the  edge  of  the  conjoined  tendon.    The  needle 
is  now  passed  along  the  finger,  and,  guided  by  the  sense  of  touch,  is 
carried  upwards  and  inwards  so  as  to  pick  up  a  considerable  portion  of 
the  most  prominent  part  of  the  margin  of  the  conjoined  tendon.  The 
point  is  then  carried  outwards  towards  the  skin,  passing  through  those 
fibres  of  the  abdominal  aponeurosis  Avhich  at  the  pubes  constitute  the 
internal  pillar  of  the  external  ring.    An  assistant  now  di-aws  the  skin 
upwards  and  inwards  until  the  cutaneous  surface  which  naturally  hes 
over  Poupart's  ligament  is  brought  over  the  spot  at  which  the  needle 
projects — and  there  it  is  made  to  protrude.    The  assistant  threads  one 
end  of  the  ligature  through  the  eye  of  the  needle,  which  is  withdraAvn  i 
carrying  the  ligature  along  with  it.    The  needle  is  now  guided  by  the  > 
finger  against  Poupart's  ligament,  upon  the  level  of  the  outer  margin  of  I 
the  internal  ring ;  and  as  it  is  carried  outwards  the  skin  is  draAvn  down- 
wards and  outwards,  so  as  to  enable  the  surgeon  to  bring  out  the  point 
of  the  needle  at  the  same  cutaneous  aperture.    Here  tlie  loop  of  ligature 
is  secured,  and  the  needle  withdrawn.    The  finger  of  the  operator  is 
next  transferred  to  the  external  abdominal  ring,  and  carried  upwards 
and  backwards  immediately  above  the  spine  of  the  pubes,  till  he  feels 
the  margin  of  the  rectus  tendon  and  the  resistance  of  the  conjoined 
tendon.    The  needle  is  then  passed  along  the  finger,  and  carried  out- 
wards through  the  abdominal  aponeurosis,  so  as  to  include  a  considerable 

*  Medico-cliirui'g.  Trans.,  vol  xliii.,  18G0  ;  also,  Wood  on  Kupturc,  1SC3. 
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extent  of  its  textures  above  the  internal  pillar  of  the  external  ring. 
The  skin  is  drawn  inwards  and  downwards  till  the  point  of  the  needle 
can  be  made  to  protrude  at  the  aperture  from  which  the  one  extremity 
and  loop  of  the  ligature  already  hang.  The  thread  is  then  freed  from 
the  eye  of  the  needle,  and  the  latter  finally  withdrawn.  The  ends  of 
the  ligature  and  the  loop  are  now  tightened  up,  the  surgeon's  finger  being 
at  the  same  time  introduced  within  the  canal  to  appreciate  the  approxi- 
mation of  the  posterior  to  the  anterior  walls  of  the  canal,  and  the  com- 
pleteness of  closure  of  the  external  abdominal  ring.  A  compress  of  lint, 
or  a  roller  bandage,  is  then  laid  on  between  the  loop  and  the  ends  of  the 
ligature,  in  the  axis  of  the  inguinal  canal ;  and  one  end  of  the  thread, 
having  been  passed  thi'ough  the  loop,  is  tied  firmly  to  the  other  in  a 
slip-knot.  Pads  of  lint  are  placed  on  either  side  of  the  compress,  and 
the  whole  supported  by  a  spica  bandage. 

The  operation  by  wire,  in  preference  to  the  one  by  ligature,  is  now 
usually  preferred ;  and  the  wire  best  suited  for  this  operation  is  made 
of  copper,  electro-plated  with  silver,  of  the  size  of  'No.  20  of  the  draw- 
plate. 

The  first  part  of  the  operation  is  precisely  the  same  as  that  already 
described,  and  secures  the  margin  of  the  conjoined  tendon.  As  the 
needle  is  withdrawn,  the  wire  is  carried  along  with  it.  The  needle,  hav- 
ing been  disengaged,  is  again  passed  so  as  to  secure  the  outer  side  of  the 
internal  ring  close  to  Poupart's  ligament,  and  having  protruded  at  the 
same  cutaneous  opening  is  withdrawn  along  with  the  other  extremity  of 
the  wire,  thus  leaving  a  loop  of  wire  projecting .  at  the  middle  of  the 
groin.  The  surgeon  now  carries  the  unarmed  needle  through  behind  the 
sac  and  in  front  of  the  cord,  pinching  up  the  former  textures  in  the 
oblique  incision  in  the  scrotum,  close  to  the  external  ring,  and  having 
inserted  one  of  the  ends  of  the  wire  which  emerge  from  the  aperture, 
into  the  eye  of  the  needle,  they  are  withdrawn  together.  When  the  hernia 
is  small  and  recent,  both  pillars  of  the  ring  may  be  included  in  the  last- 
mentioned  course  of  the  needle.  The  ends  of  the  wire  are  now  drawn 
upon,  until  the  loop  above  is  in  close  proximity  to  the  skin.  An  assist- 
ant retains  it  here  till  the  surgeon  twists  the  free  extremities  of  the  wire 
together  a  few  times,  the  loop  is  then  drawn  upwards  and  twisted  a  like 
number  of  times  in  the  same  direction,  the  surgeon  introducing  his  finger 
into  the  scrotal  opening  to  ascertain  that  the  canal  and  external  ring  are 
satisfactorily  closed ;  the  ends  of  the  wire  are  then  passed  through  the 
loop  over  a  compress,  and,  having  been  suitably  abbreviated,  the  whole 
is  supported  by  means  of  a  spica  bandage.  After  either  operation  the 
patient  should  be  confined  to  bed,  and  so  laid  as  to  relax  the  abdominal 
parietes  as  completely  as  possible,  and  at  the  same  time  support  the 
scrotum.  An  opiate  should  be  administered,  and  the  patient  kept  for  the 
first  few  days  on  milk  diet.  There  is  usually  no  need  for  any  movement 
of  the  bowels  for  four  or  five  days,  if  they  have  been  evacuated  by 
means  of  castor  oil  before  the  operation — and  then  only  if  the  patient  feels 
unea.sy  or  is  troubled  with  tympanitic  distension.  The  ligatures  should 
be  untied  and  removed  at  the  end  of  from  three  days  to  a  week — and  the 
Wire  untwisted  and  withdrawn,  through  the  upper  aperture,  at  the  end 
of  from  one  week  to  a  fortnight  or  even  three  weeks — regulating  this 
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period  by  the  degree  of  thickening  induced,  and  tlie  original  size  of  the 
dilated  inguinal  openings.  There  is  seldom  niucli  discliarge ;  that  from 
the  lower  opening  is  usually  the  more  copious  and  pei'sistent.  The  part 
should  be  dressed  daily  with  dry  lint,  charpie,  water-dressing,  or  red 
lotion,  as  the  condition  of  matters  seenas  to  indicate — the  compress  and 
spica  bandage  being  always  continued  till  the  parts  liave  soundly  cica- 
trized. The  patient  may  perhaps  leave  liis  bed  before  this,  and  lie  upon 
a  couch,  or  even  sit  up.  Walking  about,  however,  tends  to  delay  the 
healing  process,  and  should  not  be  permitted  till  all  is  cicatrized.  Then, 
when  the  patient  can  bear  it,  a  truss  with  the  horseshoe  pad  should  be 
carefully  adjusted  and  Avorn  for  a  longer  or  shorter  period. 

Mr.  AVood  further  practises  variations  in  the  wire  operation  to  suit 
special  conditions  in  cases  coming  under  treatment. 

Thus  he  sometimes  removes  an  elliptical  portion  of  the  redundant 
scrotal  integument.  In  other  cases,  wliere  the  sac  and  liernial  canal  are 
unusually  long,  he  secures  a  greater  degree  of  upward  traction  upon  the 
scrotal  tissue  and  sac  by  forming  the  loop  below  instead  of  above.  This 
is  effected  as  follows  : — the  first  puncture  and  withdrawal  of  the  wire 
are  executed  as  in  the  ordinary  procedure,  the  needle  is  then  passed 
behind  the  sac  and  m  front  of  the  cord,  and  the  wire  drawn  through  ; 
then,  instead  of  unhooking  the  wire  from  the  eye  of  the  needle,  he  carries 
it  armed  up  the  canal,  and  through  the  fibrous  tissue  above  the  middle  of 
Poupart's  hgament  on  the  outer  side  of  the  deep  ring.  The  two  free  ends 
of  the  wire  thus  protrude  at  the  upper  opening,  the  loop  hanging  out 
below.  As  the  ends  are  drawn  upwards  and  outwards,  the  loop  and  the 
scrotal  textures  follow  ;  the  wire  therefore  embraces  and  approximates,  as 
its  ends  are  twisted  together  or  drawn  over  a  wooden  pad,  the  conjoined 
tendon  and  the  middle  of  Poupart's  HgamenL  with  the  two  pillars  of  the 
ring,  compressing  them  against  the  superficial  fascia  of  the  scrotum  and 
the  sac  which  are  drawn  within  the  canal.  In  cases,  again,  where  the 
openings  are  widely  dilated,  after  the  ends  of  the  wire  have  been  passed 
in  the  ordinary  way,  both  ends  are  made  to  cross  behind  the  sac  and  in 
front  of  the  cord,  one  extremity  being  passed  by  the  needle,  then  un- 
hooked, and  the  other  withdrawn  along  mth  it.  Afterwards,  the  unarmed 
needle  having  been  carried  behind  the  inner  pillar  of  the  ring,  the  inner 
extremity  of  the  wire  is  withdrawn  along  with  it.  The  needle  is  then 
passed  through  the  outer  pillar  of  the  ring,  and  the  outer  extremity  of  the 
wire  withdrawn  by  its  means.  Twisting  of  the  wire  is  conducted  as 
usuaL 

Other  modifications  of  this  operation  are  also  practised  by  Mr.  Wood 
by  means  of  pins  with  rectangular  shanks ;  and  are  peculiarly  suited 
to  the  radical  treatment  of  congenital  rupture  in  young  children.  These 
methods  certainly  exceed  all  others  in  ingenuity  of  contrivance  and 
excellence  of  principle.  They  have  been  employed,  however,  during  only 
four  years,  and  are  therefore  hardly  auihciently  tested  in  practice  to 
enable  the  profession  to  pronounce  final  judgment  on  tliem.  In  most 
patients,  in  the  better  ranks  of  life,  a  well-fitting  truss  is  capable  of 
supplying  the  deficiency  in  retentive  power  which  exists  in  the  walls  of 
the  abdomen.  It  is,  therefore,  chiefly  in  the  Avorlcing  classes  and  labouring 
men,  that  some  such  radical  plan  of  treatment  is  required ;  and  should 
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sucIj  methods  of  effecting  a  radical  cure  enable  them  to  do  without  a 
truss,  or  to  retain  with  a  truss  a  hernial  protrusion  which  previously  was 
Ibuud  to  be  unrestrainable,  a  very  great  boon  will  certainly  have  been 
conferred  upon  such  sufferers. 

In  the  <)2)eration  for  strangulation,  on  account  of  oblique  inguinal 
hernia,  a  simple  straight  incision  is  made  along  tlie  neck  of  the  tumour ; 
beginning  a  little  above  the  external  abdominal  ring,  and  extending 
downwards  on  the  swelling,  as  far  as  may  be  deemed  necessary.  The 
textures  are  cut  through  in  the  order  previously  enumerated.  Very 
frequentl}^  Especially  in  recent  cases,  the  division  of  the  intercolumnar 
fibres  between  the  pillars  of  the  external  abdominal  ring  at  once  relaxes 
the  constriction,  and  admits  of  the  return  of  the  hernial  protrusion  without 
opening  the  sac,  should  the  other  circumstances  of  the  case  make  this 
desii'able.  Bej'-ond  this  part,  the  mouth  of  the  infundibuliform  fascia 
forms  the  most  common  site  of  constriction,  either  external  to  or  within 
the  sac ;  but  sometimes  it  is  found  in  the  conjoined  muscular  fibres  or 
tendon.     And  in  some  cases  a  double  strangulation  occurs  ;  one  at  the 


Fig.  313. 

external  opening,  the  other  deeper.  In  any  of  the  deep-seated  sites  of 
stricture,  the  incision  for  its  relief  should  be  made  directly  upwards, 
in  order  to  avoid  the  epigastric  artery,  which  courses  behind  and  to  the 
inside  of  the  neck  of  the  sac,  as  it  passes  from  its  origin  from  the  external 
ihac  at  the  middle  of  Poupart's  ligament,  upwards  and  inwards,  to  enter 
the  sheath  of  the  rectus  muscle.  The  spermatic  cord  is  usually  behind, 
and  to  the  inner  side,  and  out  of  harm's  way ;  but  sometimes  it  is  split 
up  and  scattered  over  the  neck  of  the  hernia— and  then  caution  is  re- 
quired, to  avoid  the  spermatic  artery  and  vas  deferens.  In  operating 
in  cases  of  strangulation,  upon  the  congenital  form  of  hernia,  no  peculiai- 
teature  is  observed  m  the  procedure  ;  on  opening  the  sac,  liowever,  the 

Fig  313.  Plan  of  inguinal  hernia  ;  on  tlie  right  side  oblique  ;  on  the  left  direct 
a,  ihe  hernial  sac  ;  h,  the  epigastric  artery.— After  Tikdemann. 
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surgeon  may  liave  his  attention  directed  to  the  presence  of  the  testis 
projecting  into  its  posterior  and  lower  part.  It  is  otlierwise  in  the 
operation  for  the  wfantile  variety ;  for  in  cutting  down,  the  surgeon  may 
be  much  embarrassed  by  meeting  fii-st  with  one  serous  sac — the  tunica 
vaginalis — through  wliich  he  must  pass  to  reach  the  hernial  sac,  which 
lies  beneath.  In  some  instances  there  may  be  some  thickness  of  areolar 
tissue,  or  even  the  elements  of  the  cord  interposed  ;  more  usually,  how- 
over,  the  two  serous  sacs  are  incorporated. 

It  is  to  be  remembered,  that  within  the  inguinal  canal,  a  small  stran- 
gulated hernia  may  exist  with  scarcely  any  perceptible  swelling ;  a  minute 
portion  of  bowel  being  tightly  embraced  by  the  margins  of  the  superior 
abdominal  ring.  The  symptoms  are  Klcely  to  be  mainly  those  of  enteritis, 
and  attention  may  not  be  directed  to  the  groin.  In  such  circumstances 
the  patient  has  great  risk  of  perishing  ;  unless  by  sloughing  and  abscess 
outward  discharge  occur,  with  establishment  of  artificial  anus.  In  all 
such  cases  where,  besides  the  localised  pain,  the  presence  of  a  tumour, 
however  small  and  indistinct,  and  the  existence  of  urgent  symptoms 
concur,  an  exploratory  operation  should  be  undertaken  ;  and  in  such 
circumstances  the  rehef  of  a  strangulation  has  often  afforded  the  best 
proof  of  the  propriety  of  interference. 

Ventro-inguinal  Hernia. 

This  is  also  called  the  Direct  (Cooper)  or  Internal  (Hesselbach)  in- 
guinal hernia.  Descent  is  unconnected  with  the  superior  abdominal 
ring  ;  and  takes  place  through  the  abdominal  parietes,  immediately  or 
nearly  opposite  the  external  abdominal  ring.  The  protrusion  occurs  in 
the  triangular  space  (Hesselbach),  bounded  on  the  inner  side  by  the  outer 
margin  of  the  rectus,  externally  by  the  epigastric  vessels,  and  inferiorly 
by  the  inner  haK  of  Poupart's  ligament.  This  triangular  space,  however, 
is  divided  into  two  unequal  halves  by  the  remains  of  the  obliterated 
hypogastric  artery.  The  ordinary  form  of  inferior  direct  inguinal  hernia 
protrudes  through  the  lower  of  these  parts,  which  lies  between  the  obli- 
terated hypogastric  vessel  and  the  margin  of  the  rectus.  The  less  common 
form,  or  superior  direct  inguinal  hernia,  protrudes  through  the  portion  of 
the  triangle  which  lies  between  the  epigastric  artery  and  the  hypogastric 
vessel,  in  the  former,  the  protrusion,  covered  by  the  sac  and  transver- 
salis  fascia,  either  lacerates  or  dilates  the  conjoined  tendon,  and  passing 
through  the  external  abdominal  ring,  with  the  cord  to  its  outer  side,  ac- 
quires a  covering  from  the  intercolumnar  fascia.  In  the  latter,  the  pro- 
trusion passes  close  to  the  inner  side  of  the  epigastric  vessels,  beneath 
the  margin  of  the  internal  oblique  and  transversalis.  Here  coming  in 
contact  vnth.  the  cord,  it  acquires  a  partial  cremasteric  covering,  but  still 
lias  the  cord  to  its  outer  side.  This  form  of  hernia  would  therefore  have 
the  same  coverings,  and  somewhat  the  same  aspect,  as  the  oblique  in- 
guinal hernia  ;  but  would  differ  from  it  in  having  the  epigastric  vessels 
to  the  outer  side  of  its  neck,  and  the  cord  upon  its  outer  instead  of  its 
posterior  aspect. 

In  making  efforts  at  reduction,  the  same  measures  already  described 
as  suited  to  the  oblique  form  of  hernia  are  essential  here.    The  direction 
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in  Avliich  the  taxis  is  applied  should,  liowever,  bo  more  directly  upAvards 
and  backwards.  In  employing  retentive  measures,  the  pad  of  the  truss 
should  press  directly  upon  the  external  abdominal  ring.  There  is,  therefore, 
no  necessity  for  any  obliquity  in  the  form  or  position  of  the  pad,  which 
should  bo  round  and  flat  upon  the  surface.  A  Salmon-and-Ody  truss  will 
usually  be  found  better  than  the  common  bandage,  in  this  form  of  rup- 
ture. Mr,  L'Estrange  has  contrived  an  ingenious  form  of  truss  for  the 
direct  inguinal  hernia,  in  wliich  the  pressui'e  acts  from  below  upwards. 
Mr.  Wood  recommends,  especially  for  cases  where  an  operation  for  the 
radical  cure  has  been  practised,  that  the  pad  should  have  an  ovoid  form, 
with  a  nearly  flat  surface  and  a  central  aperture.  The  action  of  this 
truss  is  calculated  to  approximate  the  borders  of  the  external  opening, 
while,  by  its  adaptation  to  the  form  of  the  groove  in  the  groin,  it  is  less 
liable  to  be  displaced  than  the  common  instrument. 

The  same  radical  operations,  by  invagination  of  the  cutaneous  tissues, 
or  by  subcutaneous  wire  suture,  as  recommended  by  Mr.  "Wood,  are 
suited  to  this  situation. 

In  operating  for  relief  of  strangulation,  the  course  of  the  epigastric 
artery,  to  the  outer  side  of  the  neck  of  the  tumour,  should  be  borne  in 
mind  (Fig.  313),  And  in  all  cases  of  inguinal  hernia,  especially  when 
strangulated — as  the  diagnosis  between  the  direct  and  oblique  form  may 
be  doubtful — it  is  a  prudent  rule  to  make  the  deep  relieving  incision 
directly  upwai'ds,  parallel  to  the  linea  alba ;  so,  whatever  the  form  of 
rupture,  the  artery  is  safe. 

Femoral  Hernia. 

This  is  most  frequent  in  females ;  the  greater  space,  in  the  normal 
state  of  the  parts,  obviously  favouring  protrusion.  Descent  takes  place 
through  the  crural  aperture,  within 
the  inner  compartment  of  the 
femoral  sheath,  and  the  protrusion 
becomes  superficial  by  bulging  for- 
wards through  the  saphenous  open- 
ing of  the  fascia  lata.  The  neck 
of  the  tumour  is  contained  in  the 
crural  aperture  ;  the  fundus,  re- 
sisted in  its  descent  on  the  thigh, 
makes  a  sharp  turn  upwards,  and 
lies  on  the  lower  part  of  the  abdo- 
minal parietes ;  the  neck  is  beneath 
Poupart's  ligament,  the  fundus  may 
be  above  it,  directed  obliquely 
upwards  towards  the  anterior  supe- 
rior iliac  spine.  And  this  must  be 
attended  to  in  applying  the  taxis  ; 
the  tumour  being  invariably  drawn 
downwards,  and  the  fundus  and  neck  brought  into  the  same  axis,  ere  the 

Fig.  314.  rian  of  femoral  hernia,  a,  The  sac  ;  h,  the  femoral  vein  ;  c,  the  artciy  ; 
d,  the  abdominal  ring  ;  c,  section  of  the  p.soasand  iliacus  muscles  ;/,  the  acetabulum. 
— From  Druitt. 
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reductive  pressure  is  applied.  The  tumour  is  usually  of  .small  .size  ;  often 
not  bigger  than  a  pigeon's  egg  ;  sometimes  it  is  of  even  huge  dimensions  ; 
but  its  average  bulk  is  much  below  that  of  the  inguinal  varieties.  The 
coverings  are — integument ;  the  superficial  Hiscia  of  the  thigh  ;  the  cribri- 
form  fascia  ;  the  fliscia  propria,  consisting  of  the  femoral  sheath  which 
is  a  continuation  of  the  fascia  transversalis  and  fascia  iliaca ;  lastly,  the 
septum  cruralo,  a  covering  obtained  from  the  textures  which  normally 
occupied  and  occluded  the  crural  aperture.  Very  often  the  two  last  named 
coverings  are  matted  together,  into  one  dense  fascia ;  and  thus  Ave  may 
expect  occasionally  to  meet  with  but  two  investing  layers  ;  one  the  super- 
ficial fascia;  another  beneath  it,  deep,  dense,  and  strong.  Not  unfrequently 
the  deep  layer  splits  at  its  lower  part ;  and  the  fundus  of  the  tumour, 
emerging  through  the  aperture,  may  be  covered  only  by  the  superficial 
fascia  and  integument. 

Diagnosis  of  Femoral  Hernia. — Tumours  occurring  in  this  situation 
are  liable  to  be  mistaJcen  for  hernia.  Swoln  and  tender  glands,  espe- 
cially if  suddenly  enlarged  and  accompanied  by  abdominal  uneasiness  or 
vomiting,  may  be  mistaken  for  a  strangulated  rupture.  This  is  more 
especially  the  case  when  the  gland  occupies  the  femoral  canal.  The 
elongated  form  of  the  swelling,  the  presence  of  other  glands  similarly 
enlarged,  the  existence  of  a  cause  sufficient  to  account  for  the  swelhng, 
and  the  history  of  the  case,  should  usually  prevent  error.  When,  how- 
ever, the  glandular  swelling  is  large  and  symptoms  of  strangulation  are 
well  marked,  while  no  protrusion  can  be  detected  at  any  of  the  other 
ordinary  sites  of  rupture,  an  exploratory  operation  should  certainly  be 

undertaken  to  determine  the  na- 
ture of  the  sweUing,  and  to  decide 
whether  or  not  a  strangulated  hernia 
lies  beneath.  Psoas  or  Iliac  ab- 
scess sometimes  points  to  the  inner, 
instead  of  upon  the  outer  side  of 
the  femoral  vessels,  while  a  pelvic 
abscess  may  even  make  its  Avay  to 
the  surface  through  the  criu'al  canal. 
The  spontaneous  recession  of  the 
fluctuating  swelling,  on  the  patient 
assuming  the  recumbent  posture, 
and  its  reappearance  in  spite  of 
steady  pressure  made  over  the  aper- 
ture of  emergence — along  with  an 
inquiry  into  the  presence  of  other 
symptoms,  and  into  the  history  of 
the  case — will  usually  save  the 
practitioner  from  mistake.  Varix 
of  the  Femoral  Vein,  or  of  the 
Saphenu. — The  reduction  and  flaccidity  of  the  swelling  under  pressure 
and  in  recumbency,  and  its  reproduction  and  tension  in  spite  of  firm 
pressure  applied  over  the  femoral  outlet  when  the  patient  stands  erect, 
will  indicate  that  the  affection  is  not  a  hernial  tumour.  Cystic  tumours, 
Fig.  315.  Femoral  hernia  ;  of  unusually  large  size. 


BADICAL  CURE. 


1035 


or  fatty  tumours,  may  occur  m  this  region,  and  if  the  j)resence  of  a  soft 
elastic  swelling  -were  alone  regarded,  niiglit  occasion  some  difficnlty  in 
diagnosis.  A  nnich  more  important  and  sometimes  difficnlt  matter  for 
diagnostic  acumen,  is  the  determination  of  Avhether  the  hernia  is  a  small 
ingiiinal  one  contained  within  the  ingiunal  canal,  or  a  large  crural  rup- 
tiu'e  which  has  evolved  itself  upwards  and  outwards  along  the  line  of 
Scarpa's  fascia.  The  distinction  must  depend  chiefly  upon  the  position 
of  the  neck  of  the  tumour  with  reference  to  Poupart's  ligament  and  the 
spine  of  the  pubes ;  the  neck  of  the  crural  rupture  lying  below  these 
points,  the  neck  of  the  femoral  above  them. 

There  are  two  peculiarities  in  applying  the  taxis  to  this  hernia. 
The  position  of  the  patient  is  as  for  the  inguinal ;  but  with  the  limb  on 
the  affected  side  bent  mucli  upwards,  and  at  the  same  time  carried  across 
its  fellow,  so  as  to  relax  the  crural  arch,  on  which,  and  not  on  Poupart's 
ligament,  constriction  depends.  The  pelvis,  too,  may  be  alternately 
raised  and  depressed.  Also,  as  already  stated,  the  fundus  of  the  tumour 
must  be  drawn  down  and  straightened  on  the  neck  before  reductive  pres- 
sure is  attempted  ;  in  other  words,  the  tumour  is  first  drawn  downwards 
and  inwards  on  the  thigh,  and  then  pushed  upwards  into  the  abdomen. 
After  reduction,  a  well  made  truss  is  applied ;  the  pad  resting  on  the 
outside  of  and  beneath  the  spine  of  the  os  pubis. 

For  this  purpose  a  small  ovoid  or  triangular  pad,  fitting  into  the 
saphenous  opening,  should  be  employed ;  the  central  part  flattened,  the 
upper  extremity  broad  and  bluffly  round,  while  the  surface  of  the  lower 
extremity  or  angle  should  be  obliquely  sloped  away.  The  upper  part 
rests  on  and  compresses  Poupart's  ligament ;  the  lower  occupies  the  saph- 
enous opening,  while  the  centre  acts  upon  the  crescentic  margin  of  the 
fascia  lata,  which  forms  the  anterior  M^all  of  the  crural  canal  (Wood). 

Radical  Cure  of  Femoral  Hernia. — Mr.  Eedfern  Davies  of  Birming- 
ham has  employed  a  modification  of  Wiitzer's  operation  by  cutaneous 
invagination  in  a  case  of  femoral  hernia,  with  the  view  of  obtaining  a 
radical  cure.  Others  have  recommended  and  employed  wire  setons 
introduced  through  the  sac  into  the  abdomen,  and  carried  out  through 
the  textures  above  Poupart's  ligament,  in  the  hope  of  obtaining  fibrinous 
product  and  adhesive  results.  Mr.  Wood  recommends  a  subcutaneous 
operation  by  means  of  wire,  analogous  to  that  employed  by  him  in  the 
cure  of  ingtiinal  hernia.  An  incision  about  an  inch  in  length  having 
been  made  over  the  saphenous  opening,  the  fascia  is  detached,  and  the 
finger  carried  up  as  high  as  the  crural  opening,  pushing  before  it  the 
coverings  of  the  sac.  The  pulp  of  the  forefinger  is  now  pressed  against 
the  femoral  vein,  to  keep  it  out  of  danger,  while  the  needle  is  passed 
backwards  so  as  to  take  up  the  pubic  portion  of  the  fascia  lata  internal 
to  the  line  of  the  saphena  vein,  and  is  carried  outwards  through  Poupart's 
ligament  to  the  inner  side  of  the  invaginating  finger ;  an  assistant  now 
draws  the  skin  outwards,  the  needle  is  brought  out  upon  tlie  surface, 
and  as  it  is  withdrawn,  the  wire  hooked  through  the  eye  is  lodged  in 
the  needle-track.  The  unarmed  needle  is  again  passed ;  this  time  taking 
up  the  fascia  over  the  pectineus,  about  three-fourths  of  an  inch  or  an 
inch  from  the  first  puncture,  and  is  carried  onwards  through  the  inner 
portion  of  Poupart's  ligament,  including  a  part  of  Gimbernat's — again 
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protruding  through  tho  skin  by  the  same  puncture  as  on  the  first  occasion. 
The  opposite  end  of  the  wire  is  now  withdrawn.  The  two  ends  wliicli 
thus  hang  ont  at  the  incision  in  the  groin  are  first  dra-\vn  upon  and 
twisted  firmly  together ;  and  then  tlie  loop,  which  projects  above  Pou- 
part's  ligament,  is  twisted  down  into  the  puncture,  so  as  to  approxi- 
mate and  close  the  extremities  and  boundaries  of  the  crural  canal.  The 
ends  of  the  wire  and  the  loop  are  then  fastened  over  a  pad  of  lint.  Or 
the  upper  extremity  of  a  compress  of  wood,  or  a  roller  bandage,  having 
been  introduced  within  the  circle  of  the  loop,  the  ends  of  the  Avire  are 
draAvn  firmly  downwards,  and  secured  over  the  lower  end  of  this.  Sup- 
port by  means  of  a  spica  bandage,  and  the  same  after-treatment  as  in 
the  radical  cure  of  the  inguinal  hernia,  are  to  be  adopted. 

Strangulation  is  both  more  common  and  more  severe  than  in  the  in- 
guinal forms  of  hernia ;  and  consequently  operation  is  more  frequently 
required.  It  is  performed  thus  : — The  skin,  having  been  pinched  up, 
is  divided  by  transfixion  ;  in  order  that  there  may  be  no  risk  of  injury 
to  the  important  parts  beneath.  The  form  of  this  integumental  wound 
may  be  greatly  varied  ;  an  inverted  T  ;  an  inverted  Y  ;  a  V  ;  a  simple 
oblique  cut ;  or,  as  shewn  in  the  accompanying  diagram — 
The  investing  textures  are  cautiously  divided,  by  means  of 
the  forceps  and  knife — the  latter  held  horizontally  ;  and  the 
sac  is  exposed.  In  many  cases  the  opening  of  it  cannot  be 
avoided.  And,  this  having  been  done,  the  forefinger  of  the  left  hand  is 
passed  up  to  the  neck  of  the  tumour.  Here,  as  in  the  oblique  inguinal 
hernia,  there  may  be  two  strictures,  a  superficial  and  a  deep.    The  former 

is  considerably  anterior  to  the  ligament 
of  Gimbernat,  and  independent  of  it ; 
formed  by  the  inner  and  anterior  part 
of  the  crescentic  portion  of  the  crural 
arch  ;  felt  tight,  on  the  inside  of  the 
tumour's  neck,  while  the  finger's  point 
is  yet  at  some  distance  from  the  actual 
brim  of  the  pelvis.  This  resistance  is 
divided  by  a  probe-pointed  bistoury — 
slid  flatly  along  the  finger,  and  after- 
wards having  its  edge  directed  upwards 
and  inwards.  Dilatation  is  then  made 
by  the  finger ;  and,  on  witlidi-awing 
this,  reduction  may  be  efi"ected,  readily. 

Fig.  316.  '  ,  •  •   ■      1  J 

If  not,  the  finger  is  re-mtroduced ; 
and,  pushing  it  upwards,  Gimbernat's  ligament  and  the  crural  arch  are 
felt  tight  and  resisting,  on  a  deeper  level  than  the  former  site  of  constric- 
tion. They  are  divided  in  a  similar  way ;  the  bistoury's  point  being 
barely  insinuated  within  the  margin  of  the  stricture ;  the  least  move- 
ment of  its  blade  suflfices  ;  a  notch  in  the  edge  of  the  hganient  is 
enough  ;  and  the  finger,  following,  dilates.    Were  the  deep  incision  to 

Fig.  316.  Portion  of  bowel,  not  including  its  whole  calibre,  which  was  caught  and 
strangled  at  the  crural  aperture  ;  the  sjTnptoms,  though  modified,  proving  fatal. 
During  life,  no  tumour  could  be  discovered  at  the  site  of  protrusion.— Liston.  His 
Elements,  p.  53.5. 
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be  made  directly  upwards,  Poupart's  ligament  might  be  divided— an 
unnecessary  act,  that  texture  being  unconnected  with  the  constriction  ; 
imd,  besides,  the  spermatic  cord  in  the  uiale,  and  the  round  ligament  in 
tlxe  female,  would  then  be  endangered.  II'  the  obturator  artery  arise  by 
a  common  trunk  with  the  epigastric,  it  is  likely,  passing  downwards  to 
its  destination,  to  encircle  the  neck  of  the  sac  within  the  pelvis.  And 
were  the  bistoury,  which  divides  the  higher  stricture,  to  be  used  rashly 
— without  the  guard  of  the  finger,  and  with  any  part  of  its  blade  thrust 
over  the  brim  of  the  pelvis — this  vessel  would  doubtless  run  no  slight 
risk  of  being  wounded.  But,  with  ordinary  precaution — the  forefinger 
preceding  the  knife,  and  merely  the  bulbous  point  of  the  latter  passing 
within  the  pelvic  brim — the  vessel  is  safe,  whatever  be  its  distribution. 
To  make  assurance  doubly  sure,  on  this  point,  it  has  been  proposed 
to  use  a  knife  Avholly  blunt  in  the  edge.  This  pressed  upon  the  tight 
resisting  fibres  may  dilate  or  tear  them,  while  the  elastic  artery  escapes 
all  injury. 

In  the  extra-peritoneal  operation,  a  smaller  wound  suffices  than  in 
the  ordinary  method.  It  is  placed  on  the  inside  of  the  tumour,  at  its 
upper  part  J  and  by  means  of  it  we  may  have  it  in  our  power  to 
reheve  the  stricture  without  any  interference  with  the  hernial  sac.  Should 
this  fail,  and  there  be  reason  to  suspect  that  the  stricture  is  in  the  sac 
itself,  it  is  necessary  to  enlarge  the  wound,  disclosing  the  parts  more 
thoroughly  ;  and  then  we  may  attempt  relief  by  scratching  through  the 
faulty  external  fibres,  as  in  inguinal  hernia.  Tailing  tliis,  the  sac  is 
opened,  and  the  operation  completed  in  the  usual  way.  The  after-treat- 
ment is  as  for  the  inguinal  operation. 

It  is  in  strangulated  femoral  hernia  that  we  are  most  liable  to  be 
puzzled,  as  to  the  exact  nature  of  the  tumour.  But  the  safe  general  rule, 
as  formerly  stated,  is  to  operate  when  in  doubt. 

Umbilical  Hernia. 

This  is  common  in  infants ;  and  in  women  who  have  borne  many 
children,  it  is  not  unfrequent.  In  the  former  it  very  readily  occurs ; 
the  exertion  of  crying  forcing  the  bowel  or  omentum  outwards,  through 
the  yet  imconsolidated  umbilicus  j  forming  a  soft,  impulsive  tumour  ;  at 
first  of  small  size,  not  larger  than  a  button — commonly  called  "  a  start- 
ing of  the  navel."  In  women,  unless  congenital,  it  is  seldom  a  true  um- 
bilical hernia  ;  protrusion  having  taken  place  near,  not  through,  the  navel, 
in  consequence  of  a  yielding  of  the  abdominal  parietes  there,  probably 
during  parturition.  Strangulation  is  comparatively  unfrequent.  In  the 
adult,  the  tumour  may  attain  to  an  enormous  size. 

In  the  child,  treatment  is  both  simple  and  effective.  The  exciting 
causes — especially  crying — are  averted,  as  much  as  possible.  And  com- 
pression is  made  by  means  of  a  flat  pad — such  as  a  piece  of  cork,  or  metal, 
covered  with  wadding  or  soft  leather — which  is  made  to  occupy  the  sur- 
face from  which  the  protrusion  escapes,  and  is  retained  in  its  place  by 
the  child's  belly-band,  by  strips  of  adhesive  plaster,  or  by  means  of  a 
belt  of  elastic  material.  This  simple  contrivance  is  more  eflectual  than 
any  truss  or  belt — being  much  less  likely  to  slip  ;  and  it  has  the  equally 
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important  advantage  of  not  dilating  the  aperture  as  a  conical  pad  would 
nor  of  acting  as  an  excitant  of  protrusion  elsewhere.  In  the  course  of 
a  yeai-  or  two — it  may  be  of  months  only — the  parts  are  found  consoU- 
dated,  and  further  use  of  the  compress  is  unnecessary.  Mr.  Wood 
employs  in  these  cases  a  circular  ring  of  india-rubber  or  gutta-percha, 
with  the  aperture  occupied  by  a  thin  layer  of  india-rubber,  or  by  a  piece 
of  adliesive  plaster ;  the  whole  bemg  retained  by  means  of  an  elastic 
strap  attached  to  the  pad  and  carried  round  the  abdomen. 

In  the  adult,  the  case  is  not  so  easily  managed.  The  tumour  is 
larger  and  less  repressible.  A  corresponding  compress  is  necessary, 
secured  either  by  a  belt  or  by  the  spring  of  a  truss.  Its  use  is  merely 
palliative. 

Radical  Cure  of  Umhilical  Hernia. — Two  methods  have  been  had 
recoiu'se  to  for  this  piu-pose.  That  recommended  by  Mr.  Wood,  and  prac- 
tised by  him  in  three  cases  of  obstinate  umbilical  rupture  in  children ; 
the  other  employed  in  the  case  of  an  adult  patient  by  Dr.  P.  H.  Watson. 
Mr.  Wood  employs  a  spoon-shaped  spatula,  by  means  of  which  he  inva- 
ginates  the  skin  and  sac  through  the  aperture  in  the  tendinous  texture 
beneath.  He  then  carries  its  extremity  upwards  and  outwards,  so  as  to 
bear  it  firmly  against  the  under  surface  of  the  tendon.  In  the  hollow  of 
the  spoon  the  needle  is  now  passed  through  the  skin,  sac,  and  tendinous 
marghi,  till  it  appears  beneath  the  cutaneous  surface,  which  is  draAvn  up- 
wards by  an  assistant,  so  that  the  skin  may  be  pulled  as  far  as  possible 
from  a  point  below  the  aperture  in  the  tendon.  This  is  repeated  on  the 
same  side  at  the  lower  end  of  the  opening,  taking  care  that  the  wires  emerge 
through  the  same  lateral  aperture.  A  needle  is  again  introduced  through 
the  cutaneous  tissues  and  sac  towards  the  opposite  side  of  the  hernial  ring ; 
entering  the  needles  at  the  two  original  punctures,  and  carrying  them 
outwards  towards  the  other  side.  In  this  way  two  wires,  entering  by  the 
same  aperture  on  the  one  side,  and  emerging  by  the  same  aperture  on  the 
opposite  side,  include  the  tendinous  margins  of  the  opening.  By  twist- 
ing each  pair  of  wires  into  the  punctures,  the  hernial  aperture  is  felt  to 
be  completely  closed,  Dr,  Watson  carries  a  needle  in  a  fixed  handle 
circumferentially  backwards  and  forwards  through  the  tendinous  margin 
of  the  imibiUcal  opening,  first  upon  the  one  side  and  then  upon  the 
other ;  and,  in  withdrawing  the  needle,  carries  back,  along  with  it,  the 
extremities  of  a  piece  of  stout  silver  wire.  The  ends  of  the  wire,  at  one 
point  of  emergence,  are  tightened  up  by  being  twisted  together ;  and  the 
loop  at  the  other  extremity  is  then  drawn  upon  and  twisted  into  the 
aperture  of  emergence  of  the  needle-point.  In  passing  the  needle,  the 
finger  invaginating  the  sac  and  its  coverings  enables  the  operator  to  guide 
the  point  with  accuracy  and  safety,  A  pad  and  bandage  should  be 
applied  and  retained  till  consolidation  is  effected,  or  till  effusion  into  the 
sac,  which  sometimes  ensues,  renders  its  presence  irksome. 

When  strangulation  occurs  in  umbilical  hernia,  rehef  is  obtained  m 
the  ordinary  way  ;  by  taxis,  or  by  operation.  The  external  wound  need 
not  be  of  large  dimensions ;  most  frequently,  the  hernial  contents  are 
found  to  have  no  coverings  but  the  integument  and  the  sac.  The  deep 
incision  for  relief  of  constriction,  made  by  a  probe-pointed  bistoury  on 
the  fore-finger,  is  placed  on  the  mesial  line,  usually  on  the  lower  aspect 
of  the  swelling.    The  taxis  is  made  directly  backwards. 
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The  other  vaneties  of  Hernia. 

Ventral  hernia  is  a  protrusion  at  any  part  of  tlie  front  and  sides  of 
the  abdominal  pariotes,  except  the  navel  and  groins ;  the  result  of  a 
giving  way  at  some  unusual  point,  in  consequence  of  bruise,  wound, 
abscess,  or  muscular  rupture.  Tliere  are  no  peculiarities  in  the  tumour 
ov  its  treatment ;  excepting  that,  as  in  most  cases  of  the  last  mentioned 
variety  of  hernia,  but  few  fascia3  need  be  expected  to  invest  the  sac.  A 
Perineal  hernia  is  said  to  exist,  when  bowel  or  omentum,  with  its  sac, 
descends  between  the  bladder  and  rectum,  and  presents  itself  as  a  swell- 
ing in  the  perineum.  The  term  Vaginal  is  applied  when,  in  the  female, 
the  tumour  does  not  reach  the  perineum,  but  bulges  into  the  vagina. 
Descent  has  also  taken  place  through  rupture  at  the  fundus  of  the 
uterus.  Tlie  Diaphragmatic  or  Phrenic,  and  the  Ischiatic  forms  of 
;  hernia — protrusions  through  the  diaphragm  and  the  ischiatic  notch — 
i  are  fortunately  rare.  They  do  not  admit  of  accurate  diagnosis  in  life  ; 
and  are  not  amenable  to  surgical  treatment,  if  strangulated — unless  the 
history  of  the  case  hajDpen  to  be  so  unusually  plain  as  to  warrant  in- 
cision. The  Ohturatorial  Hernia — projecting  through  the  foramen 
ovale — may  be  both  discovered  and  relieved.  In  one  case,  occurring  in 
the  practice  of  Roeser  of  Bartenstein,  a  painful  elastic  tumour  over  the 
foramen  ovale  was  reduced  by  the  simple  taxis,  with  complete  relief  to 
all  the  symptoms  of  strangulated  hernia. 

The  Hernia  Litrica,  as  noticed  by  M.  Littre,  is  said  to  exist  when 
the  protruded  viscus  is  a  diverti- 
culum of  bowel,  not  a  portion  of 
the  normal  caUbre  of  an  intestine. 
The  diverticulum  may  be  congenital ; 
a  mere  prolongation  of  bowel,  con- 
sisting of  all  the  normal  coats.  Or  it 
may  be  of  recent  occurrence,  formed 
by  a  protrusion  of  the  mucous  mem- 
brane of  the  intestine  through  its 
muscular  coat,  and  consisting  of  the 
mucous  and  peritoneal  coats  alone.  Both  forms,  the  diverticuhm  acqui- 
situm  as  well  as  the  diverticulum  congenitum,  are  liable  to  hernial  pro- 
trusion ;  the  former  found  only  at  the  crural  aperture,  and  always  of 
slow  formation  (Fig.  316).  This  form  of  diverticulum  being  made  at 
the  expense  of  the  main  bowel,  the  cahbre  of  the  latter  is  narrowed 
thereby  ;  and  the  traction  caused  by  hernial  descent  also  changes  the 
line  of  direction  in  the  bowel,  forming  a  sharp  angle  at  the  origin  of  the 
diverticulum.  Above  the  narrowed  and  somewhat  obstructed  part,  dila- 
tation takes  place ;  and  a  train  of  unpleasant  symptoms  result,  indepen- 
dently of  strangulation— costiveness,  cohcky  pains,  dyspepsia,  flatulency, 
etc.  The  congenital  form  of  diverticulum,  on  the  other  hand,  may  pro- 
trude without  causing  any  such  inconvenience.  Strangulation  occurring 
m  either  case  is  marked  by  the  ordinary  symptoms,  follows  the  ordinary 
course,  and  requires  the  ordinary  treatment.  But,  probably,  the  symp- 
toms will  partake  more  sparingly  of  the  signs  of  obstruction,  than  in 
ordinary  cases — at  least  in  the  first  instance. 

Fig.  317.  Diverticuhim.    Its  protrusion  constitutes  the  Hernia  Litrica. 


CHAPTER  LVI. 


AEFECTIOl^S  OF  THE  RECTUM. 

Abscess  Exterior  to  the  Rectum. 

Abscess  in  the  areolar  tissue  exterior  to  the  rectum  is  almost  always  of 
an  acute  character,  and  most  frequently  affects  adolescents,  or  young 
adults  of  a  weakly  system.  There  are  two  distinct  varieties,  according 
to  the  site.  One  is  quite  external  in  the  nates,  early  pointing  outwards, 
attended  with  no  great  constitutional  disturbance,  not  tending  to  burrow 
backwards  on  the  bowel,  and  generally  getting  well  under  the  simplest 
treatment.  The  other  originates  in  the  ischio-rectal  fossa  by  the  side  of 
the  bowel,  perhaps  nearly  two  inches  from  the  orifice.  Pain,  in  the 
latter  case,  is  great,  and  the  constitutional  disturbance  severe ;  evacua- 
tion of  the  bowels  is  seriously  impeded,  and  when  attempted,  suffering  is 
greatly  increased ;  at  first  no  fluctuation  is  to  be  perceived,  but  a  hard 
mass  is  felt  on  firm  pressure  with  the  finger  by  the  side  of  the  anus,  and 
also  when  the  finger  is  passed  within  the  bowel ;  throbbing  pain  con- 
tinues, the  hardness  enlarges,  and  ultimately  a  softening  may  be  detected 
in  its  centre ;  matter  forms  rapidly  and  in  quantity ;  it  may  gradually 
and  painfully  reach  the  surface ;  or,  slow  in  its  outward  direction,  the 
gut,  about  an  inch  from  the  verge  of  the  anus,  may  give  way  by  ulcera- 
tion, and  by  this  internal  aperture  the  pus  may  be  imperfectly  dis- 
charged. 

In  treatment,  our  main  object  is  to  procure  early  and  outward  escape ; 
our  attempts  to  prevent  suppuration,  by  fomentation  and  poultices, 
having  previously  failed.  In  the  deep  variety,  the  plunge  of  a  bistoury, 
by  the  side  of  the  bowel,  so  soon  as  softening  has  begun,  is  essential  to 
prevent  great  constitutional  disturbance  and  risk  of  the  establisliment  of 
fistula  in  ano.  After  evacuation,  great  attention  to  the  general  health 
will  be  required  ;  inasmuch  as  without  considerable  improvement  in  the 
tone  of  system,  it  will  be  found  difficult  to  heal  the  wound,  and  equally 
difficult  to  prevent  recurrence  of  the  abscess.  Not  unfrequently  a  cachexy 
is  met  with,  which  bafiles  all  remedial  efforts — connected  with  phthisis 
of  the  lungs.  In  short,  idiopathic  abscess  exterior  to  the  rectum  is  to  be 
looked  upon  with  suspicion,  as  regards  both  part  and  system,  and  treated 
accordingly. 

Rectitis. 

The  inflammatory  process  not  unfrequently  affects  the  rectum ;  of 
idiopathic  origin ;  or  caused  by  external  injury,  lodgment  of  foreign 
matter,  or  exposure  to  cold ;  or  connected  with  an  excited  state  of  hemor- 
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rhoids  ;  or  aii  extension  of  tlio  inflammatoiy  process  from  a  contiguous  part. 
In  acute  cases,  the  symptoms  are  very  severe.  The  part  is  somewhat 
swoln,  and  most  exquisitely  painful ;  the  sphincter  and  levator  ani  act 
spasmodically,  and  each  movement  aggravates  pain  to  torture  ;  intense 
burning  heat  is  complained  of ;  a  gelatinous  discharge  like  currant  jelly 
passes  away,  with  painful  tenesmus,  when  the  patient  responds  to  the 
frequently  repeated  calls  to  stool ;  or,  in  intense  cases,  the  heat  is  at  first 
dry  as  well  as  burning  ;  the  constitution  suffers  severely  by  fever.  The 
ui'inary  organs  sympathize  j  there  is  painful  micturition  ;  and  not  unfre- 
quently  strangury,  or  even  actual  retention,  occurs.  The  progress  and 
results  vary.  Eesolution  may  take  place,  with  copious  mucous  discharge 
— perhaps  with  hemorrhage.  Or  the  discharge  becomes  purulent,  coming 
from  the  mucous  coat ;  and  resolution  is  both  slow  and  incomplete.  Or 
ulceration  may  take  place  ;  superficial  and  broad,  limited  to  the  mucous 
lining ;  or  cu'cumscribed  and  perforating,  causing  an  aperture  into  the 
areolar  tissue  without,  where  fresh  abscess  forms,  and  fistula  results,  or 
sloughing  even  may  occur.  Or,  the  affection  proving  of  a  minor  but  per- 
sistent nature,  plastic  product  takes  place  in  all  the  coats,  but  more  especi- 
ally beneath  the  mucous  ;  and  simple  organic  stricture  is  established. 

Such  being  the  risks  of  an  advanced  or  obstinate  inflammatory 
process  in  the  rectum,  treatment  comes  to  be  regarded  as  important ; 
early  and  effectual,  to  anticipate  evil.  In  the  first  instance,  the  cause 
is  to  be  ascertained — and,  if  possible,  removed ;  foreign  bodies,  for 
example,  will  be  taken  away,  and  ascarides  expelled.  The  recumbent 
posture  is  enjoined,  and  blood  taken  by  leeching.  No  purgatives 
are  given — but  gentle  enemata,  if  necessary.  To  allay  spasm,  and  to 
soothe  the  sympathetic  irritation  under  which  the  urinary  organs  gene- 
rally suffer,  opium  is  useful ;  in  ordinary  doses  by  the  mouth  ;  and 
largely  applied  to  the  part  in  the  form  of  inunction,  enema,  or  supposi- 
tory— with  or  without  belladonna.  Fomentation  can  scarcely  be  applied 
too  hot  or  too  sedulously.  In  idiopathic  cases,  accompanied  by  dysen- 
teric symptoms,  ipecacuan,  in  doses  ranging  from  five  grains  to  a  scruple, 
given  at  bedtime,  and  followed  by  large  doses  of  morphia  or  Battley's 
solution,  will  often  act  like  a  charm. 

Fistula  in  Am. 

By  this  is  understood  a  fistula,  or  sinus,  by  the  side  of  the  rectum, 
opening  externally  on  the  nates  by  one  or  many  apertures ;  sometimes 
without  any  communication  with  the  bowel,  and  then  termed  Blind 
External  fistula ;  occasionally  communicating  with  the  bowel,  without  an 
external  opening — Blind  Internal  fistula ;  usually  having  one  internal 
aperture  communicating  with  the  external  apertures,  and  then  said 
to  be  Complete  fistula.  In  the  complete  form,  which  is  by  far  the 
most  frequent,  there  is  discharge  of  purulent  matter  by  the  fistulous 
tract ;  flatus  also  escapes,  and  the  thinner  faeculent  matters.  There  is 
heat  and  much  discomfort,  often  pain,  increased  by  spasms  of  the 
sphincter ;  not  unfrequently  aggravations  take  place  by  recurrence  of  in- 
flammatory attacks  ;  and  usually  the  general  health  is  more  or  less  under- 
mined. Healing  is  prevented  by  at  least  three  ciixumstances ;  the  fistulous 
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condition  of  the  cavity  and  aperture — obviously  unfavourable  to  contrac- 
tion and  consolidation  ;  the  frequent,  almost  constant,  passage  of  foreign 
matters  along  the  track ;  and  frequent  motion  caused  by  the  action  of 
the  levator  and  sphincter  ani.  The  sinus  may  be  monolocular  or  multi- 
locular  ;  that  is,  consisting  of  one  simple  track,  or  having  more  than  one 
collateral  sinus  connected  with  the  main  and  original  one — the  minor 
probably  the  result  of  recurring  suppurations.  The  cavity  may  be  wide 
within ;  more  frequently  it  is  narrow — of  the  nature  of  true  fistula  ;  it 
may  extend  liigh  above  the  sphincter,  more  frequently  its  end  is  -wathin 
two  inches  of  it.  The  internal  opening — to  be  found  in  the  great  majo- 
rity of  cases — is  invariably  witliin  easy  reach  of  the  finger ;  usually 
about  an  inch  and  a  half  from  the  orifice  ;  of  various  dimensions,  some- 
times so  small  as  not  to  admit  the  end  of  a  common  probe,  but  seldom 
if  ever  so  large  as  to  allow  the  passing  of  a  finger's  point. 

The  proximate  cause  of  complete  fistula  is  perforating  ulceration  from 
without  or  from  within.  Some  authorities  believe  the  origin  is  always 
from  within  ;  rectitis,  or  a  foreign  body,  produces  perforation  ;  through 
the  aperture,  fseculent  matter  escapes  into  the  areolar  tissue  v/ithout ; 
abscess  forms  there,  which,  only  partially  discharged  by  the  internal  and 
original  opening,  ultimately  gains  the  surface,  on  the  nates,  and  is  thence 
mainly  evacuated.  That  such  is  the  state  of  matters  in  some  cases  there 
seems  no  reason  to  doubt.  But  it  cannot  be  denied  that  the  majority 
follow  a  different  course.  Abscess  begins  in  the  external  areolar  tissue 
of  the  ischi«-rectal  fossa,  idiopathic,  or  caused  by  injury,  or  following 
exposure  to  cold ;  it  slowly  advances  outwards,  at  the  same  time  bur- 
rowing by  the  side  of  the  bowel.  The  matter  may  escape  externally, 
while  the  rectal  coats  are  yet  intact,  constituting  bhnd  external  fistula. 
Much  more  frequently,  there  is  the  internal  opening  too  ;  of  secondary 
formation,  however,  not  primary — caused  by  the  pressure  from  without. 

Very  frequently,  fistula  in  ano  is  co-existent  with  pulmonary  phthisis  ; 
probably  caused  by  it,  and  constituting  but  one  of  the  symptoms  and 
signs  of  that  intractable  malady  ;  the  tendency  to  ulceration  of  the 
intestines  so  common  in  phthisis — and  so  favourable  to  production  of  the 
initiatory  perforation  occurring  in  the  lower  part  of  the  rectum — readily 
explaining  how  the  anal  and  pulmonary  afi'ections  should  not  unfrequently 
be  in  close  connection. 

The  diagnosis  of  a  fistula  is  not  complete,  till  careftd  examination  has 
been  made,  by  means  of  the  probe  and  finger.  The  latter  having  been 
introduced  into  the  bowel,  the  probe — with  a  flat  spatulate  handle,  which 
renders  it  more  obedient  to  the  hand,  and  enables  it  to  indicate  with 
certainty  the  direction  of  the  point  when  curved — is  passed  gently  into 
the  track,  or  tracks,  so  as  to  ascertain  their  number,  position,  and  extent ; 
but  most  especially  to  ascertain  the  exact  position  of  the  internal  aperture 
— that  is,  on  what  aspect  of  the  bowel  it  has  formed ;  for,  as  already 
stated,  it  is  as  to  height  almost  always  just  within  the  sphincter.  In 
order  to  facihtate  the  entrance  and  movements  of  the  probe,  it  is  some- 
times necessary  to  dilate  the  external  opening  in  the  first  instance. 
"When  there  is  no  outward  opening,  the  case  being  an  example  of  the 
blind  internal  variety,  there  are  usually  plain  enough  indications  of  the 
site  of  the  abscess — hardness,  discoloration,  pointing,  diminution  of  the 
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swelling  upon  pressure,  with  the  escape  of  pus  from  the  orifice  of  the 
anus  ;  and  a  plunge  of  a  lancet  or  Ibistomy  will  at  once  change  the  case 
into  the  complete  form. 

The  treatment  of  fistula  is  simple — and,  if  the  disease  be  merely- 
local,  usually  quite  efiectual.  The  main  obstacles  to  healing  are  the 
fistulous  condition  of  the  track^  and  the  frequent  motion  by  muscular 
action.  By  laying  open  the  track,  and  at  the  same  time  dividing  the 
sphincter,  both  are  overcome.  The  patient  is  made  to  stoop  over  a  bed, 
back  of  a  chair,  or  table,  with  the  limbs  unbent  and  somewhat  apart ;  if 
anesthesia  be  employed,  he  is  recumbent  with  the  legs  raised,  or  may  be 
laid  on  his  side.  An  assistant  separates  the  nates  to  the  full  The 
surgeon,  seated,  inserts  the  probe,  taking  especial  care  to  lodge  its  ex- 
tremity in  the  bowel  through  the  ulcerated  internal  opening.  He  then 
carries  the  point  out  at  the  orifice  of  the  anus,  and  with  a  knife  divides 
the  septum  and  releases  the  probe  ;  the  probe  being  grooved,  so  as  to 
admit  of  a  curved,  strong,  sharp-pointed  bistoury  being  passed  along  it. 
Or,  the  probe  having  been  withdrawn,  its  place  is  occupied  by  the  probe- 
pointed  bistoury — used  at  first  merely  as  a  probe ;  the  point  is  then 
met  in  the  bowel  by  the  forefinger  of  the  other  hand,  and,  guided  by  it, 
is  brought  out  at  the  orifice  of  the  anus ;  when,  with  a  gentle  sawing 
motion,  division  is  eff'ected  of  the  septum  which  is  contained  witliin  the 
concavity  of  the  instrument.    When  this  is  of  considerable  thickness,  or 


of  almost  cartilaginous  density — as  not  unfrequently  is  the  ease — a  par- 
ticularly stout  and  well-tempered  blade  must  be  selected  for  the  service, 
lest  it  give  way.  It  is  unnecessary,  however,  to  divide  any  great  extent 
of  parts,  for  the  following  reasons  : — There  is  almost  always  an  internal 
opening  ;  this  is  inrariably  situate  almost  immediately  within  the 
sphincter  ;  it  is  essential  to  make  the  line  of  division  pass  through  this 
aperture  ;  and  that  having  been  done,  there  is  in  no  case  any  necessity 
for  passing  the  knife  higher,  however  extensive  the  fistula  may  be.  It 
is  by  no  means  uncommon  to  find  the  track  passing  higher  than  the 
internal  opening ;  yet  in  these  cases  the  ordinary  operation  is  all  that  is 
necessary  ;  the  knife  entering  at  the  ulcerated  opening,  and  no  higher. 
One  obvious  advantage  of  this  is,  the  avoidance  of  danger  from  loss  of 
blood.  A  high  wound  might  implicate  arterial  branches  of  considerable 
importance.  In  the  approved  operation,  only  small  branches  can  spring  ; 
they  are  seen  at  the  time  of  division,  and  can  readily  be  secured  by 

Fig.  318.  Plan  of  tlic  operation  for  Fistula  in  ano,  the  finger  and  bistoury  met  in 
the  rectum  previously  to  division. 
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ligature,  if  need  be — as,  however,  very  seldom  is  the  case.  Should  any 
superficial  siuus  exist — burrowing  beneath  the  integuments — it  should  be 
freely  opened  up  at  its  most  dependent  point ;  but  there  is  no  occa- 
sion for  dividing  the  various  superficial  ramifications  of  the  sinus  thi-ough- 
out  all  their  extent. 

In  the  external  form,  in  progress  of  formation  by  abscess  originating 
in  the  areolar  tissue,  it  has  been  proposed  to  evacuate  the  abscess,  and 
then  at  once  to  complete  the  operation  for  fistula  ;  hoping  thus  to  save 
time  and  pain.  It  is  better  to  evacuate,  and  delay  ;  permitting  the 
abscess  to  contract,  and  to  degenerate  into  the  condition  of  fistula ;  then 
operating  for  the  cure  of  fistula.  The  wound  is  less  painful  and  less 
extensive  ;  and  the  result  is  at  least  equally  satisfactory.  Similar 
caution  is  advisable  in  cases  of  old  standing,  in  which  abscess  has  re- 
peatedly formed  around  the  anus  with  burrowing  ;  it  is  well  to  evacuate 
and  drain  by  opening  and  counter-opening,  waiting  till  the  suppurated 
space  has  contracted,  and  when  much  less  extensive  incision  will  conse- 
quently be  required. 

In  the  blind  external  form — that  is,  when  we  have  searched  careftdly 
for  the  internal  opening,  and  found  none — ^as  will  seldom  be  the  case — 
the  probe  may  be  made  to  penetrate  the  denuded  mucous  membrane,  and 
the  operation  may  be  completed  in  the  ordinary  way ;  or  the  probe- 
pointed  bistoury,  having  been  passed  to  the  usual  site  of  opening,  has  the 
edge  of  its  blunt  point  inclined  towards  the  finger  introduced  within  the 
bowel,  where  by  a  gentle  scratching  with  the  nail  perforation  is  effected 
— the  bistoury  being  then  carried  on  and  out  as  usual. 

The  use  of  the  anal  speculum  may  assist  in  detecting  the  internal 
opening.  And  when  this  is  found,  the  speculum  may  be  retained  as  an 
auxiliary  in  the  operation  ;  the  parts  yielding  much  more  readily  to  the 
knife  when  put  upon  the  stretch,  as  they  are  by  lodgment  of  the  open 
instrument. 

Immediately  after  withdrawing  the  knife,  bleeding  is  attended  to. 
If  an  artery  spring,  it  is  tied ;  if  there  is  oozing,  at  all  formidable,  pres- 
sure is  applied  by  stufi&ng  the  wound  moderately  with  lint.  Usually, 
there  is  no  necessity  for  any  such  procedure ;  and  it  is  enough  to  inter- 
pose a  small  portion  of  lint,  or  other  dressing,  between  the  lips  of  the 
wound,  so  as  to  prevent  premature  closure  of  the  superficial  part ;  our 
object  plainly  being,  that  the  whole  track  shall  heal  fi-om  the  bottom. 

Before  operation,  the  bowels  should  always  be  well  cleared  out  by  a 
purgative,  aided  by  an  enema  if  necessary.  After  the  operation  a  full 
opiate  is  given  ;  to  lull  the  pain,  and  at  the  same  time  to  prevent  move- 
ment of  the  bowels — this  not  being  contemplated  for  a  day  or  two.  At 
the  end  of  the  third  or  fourth  day,  a  dose  of  castor  oil,  or  other  simple 
and  bland  aperient,  is  given ;  and  this,  operating,  brings  away  the  con- 
tents of  the  rectum,  including  the  dressing  of  the  wound.  Afterwards, 
it  is  enough  to  regulate  the  bowels ;  to  make  sure,  from  time  to  time, 
by  passing  the  finger  through  the  wound,  that  it  is  not  closing  pre- 
maturely, and  that  superficial  sinuses  are  not  forming ;  to  attend  to 
cleanliness  ;  to  apply  water-dressing,  by  means  of  lint  and  oiled  silk  ■ 
retaining  the  dressing  by  a  T  bandage,  should  that  seem  necessary ;  after- 
wards medicating  this  dressing  by  ordinary  stimulants,  as  the  state  of  the 
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granulating  surface  may  require.  For  obvious  reasons,  a  close  regard  is 
paid  to  the  system  throughout. 

If  fistula  in  ano  co-exist  with  evident  and  advanced  pulmonary 
phthisis,  a  question  arises  as  to  the  propriety  of  operation.  It  may 
safely  he  answered  in  the  negative.  For,  first,  the  operation  wiU  fail  in 
its  local  effect ;  the  wound,  in  all  prohahility,  will  not  heal.  And 
secondly,  supposing  that  it  did  heal,  the  result  would  probably  be  most 
injurious  on  the  system  ;  the  pulmonary  disease  advancing  with  fresh 
virulence,  on  the  closing  up  of  an  outlet  whence  purulent  and  other 
products  had  long  been  habitually  discharged.  In  any  case,  however, 
where  the  existence  of  the  fistula  is  a  source  of  great  pain  and  irritation 
to  the  patient,  the  operation,  as  a  measure  of  relief,  may  be  justifiable. 

Fissure  and  Ulcer  of  the  Anus. 

Fissures  of  the  anus  are  extremely  troublesome.  They  are  most 
common  in  the  adult ;  but  no  age  is  exempt ;  they  have  even  been 
observed  in  children  at  the  breast.  A  chap  or  crack,  analogous  to  what 
is  observed  on  the  lip,  forms  within  the  verge  of  the  anus,  in  the  mucous 
coat  of  the  bowel ;  and  is  the  seat  of  acute  lancinating  pain,  often  of 
intense  agony,  more  especially  when  the  bowels  are  moved  ;  accompanied 
with  spasm  of  the  sphincter  more  or  less  prolonged ;  and  simulating  most 
of  the  signs  of  stricture  of  the  bowel.  The  existence  of  the  fissure  may 
be  obscured,  in  consequence  of  the  obstacle  which  such  spasm  affords 
to  ocular  examination.  In  examining  the  patient,  the  anal  orifice 
seems  almost  invisible,  from  the  excessive  contraction  and  retraction 
of  its  verge.  The  nates  are  at  the  same  time  contracted  together, 
requiring  to  be  forcibly  separated  by  an  assistant ;  and  when  the 
surgeon  attempts  to  introduce  the  finger,  the  suffering  occasioned  may 
make  the  patient  leap  beyond  his  reach.  In  the  female,  pressure  upon 
the  posterior  wall  of  the  vagina,  within  the  fourchette,  will  enable  the 
surgeon  to  evert  the  orifice  of  the  bowel,  and  see  the  surface  of  the  crack 
or  chap.  In  the  male  patient  the  eversion  of  the  bowel  is  resisted,  and 
a  satisfactory  inspection  can  rarely  be  effected  by  causing  the  patient  to 
strain  as  if  at  stool.  Sometimes  the  assistance  of  a  specukim,  therefore, 
may  be  required.  But,  in  most  cases,  the  sense  of  touch,  and  the  feelings 
of  the  patient,  will  sufficiently  disclose  the  site  and  extent  of  the  fissure. 

Almost  invariably,  this  affection  is  found  connected  with  previous 
disorder  of  the  primse  vise — perhaps  a  long  continued  dyspepsia.  And, 
in  treatment,  this  circumstance  has  an  important  bearing.  For,  no 
local  management  can  be  expected  to  prove  fully  successful,  unless  the 
cause  be  taken  away ;  that  is,  in  most  cases,  the  noxious  matter  lodg- 
ing in  the  bowels  must  be  removed,  and  the  functions  of  the  mucous 
lining  must  also  be  amended.  In  such  cases,  a  cautious  dose  of  calo- 
mel ^vill  probably  be  found  the  most  suitable  prescription  at  first; 
followed  up,  according  to  circumstances,  by  gentle  aperients  and  altera- 
tives. The  part  may  sometimes  be  benefited  by  being  touched  freely 
■with  nitrate  of  silver,  or  with  the  fluid  nitrate  of  mercury  ;  but  this  is 
quite  as  painful  as  division  of  the  base  of  the  sac,  and  never  so  efficient. 
•Mere  relief  of  pain  and  palliation  of  the  affection  may  also  be  obtained  by 
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belladonna  ointment,  or  by  chloroform  made  into  the  form  of  ointment 
or  by  hot  poultices  medicated  strongly  with  opium  in  solution.  Very 
frequently,  however,  such  local  treatment  is  ineffectual;  and  then  a 
simple  and  sUght  operation  is  required.  By  means  of  the  fore-fmger  and 
a  bistoury  a  vertical  iiacision  is  made  tlirough  the  mucous  coat,  including 
the  fissure.  And  thus  the  irritable  sore  is  at  once  converted  into  a 
simple  wound,  which  first  inflames,  and  then  heals  in  the  usual  manner. 
But  should  tliis  fail — as  will  not  often  be  the  case — the  knife  has  again 
to  be  used ;  pressing  it  more  deeply,  the  sphincter  ani  is  divided  ;  and 
the  part,  thus  set  at  rest,  quickly  heals.  To  recapitulate;  in  all  cases, 
great  and  primary  care  of  the  stomach  and  bowels  is  necessary  ;  with 
this,  some  fissures  heal  under  ordinary  local  treatment  suitable  to 
irritable  sores ;  others  require  simple  incision ;  and  others,  more  obsti- 
nate, demand  in  addition  division  of  the  sphincter. 

Ulcers  of  the  mucous  membrane  of  the  anus  are  liable  to  assume 
the  irritable  character,  and  then  are  productive  of  the  same  distressing 
symptoms  as  fissure.  They  require,  and  are  subject  to,  similar  treat- 
ment. Situated  more  internally,  they  are  not  ordinarily  visible,  even  on 
the  most  careful  examination.  The  finger,  cautiously  introduced,  may 
detect  them,  by  the  peculiar  feeling  which  the  xdcerated  part  conveys  to 
the  examiner,  and  by  the  great  increase  to  the  patient's  suffering  which 
is  invariably  produced  by  pressure  upon  the  affected  part  of  the  boweL 
By  means  of  the  speculum  their  exact  circumstances  may  be  accurately 
surveyed.  In  those  cases  which  evince  no  great  irritability,  tannin  is 
often  a  most  serviceable  local  application,  in  the  form  of  ointment  or 
suppository. 

Immediately  in  front  of  the  coccyx — that  is,  at  the  back  part  of  the 
anus — a  broad  and  deep  ulcer,  capable  of  receiving  the  finger's  point, 
is  not  unfrequently  observed.  Por  this,  exposure  by  the  speculum,  and 
the  application  of  nitric  acid,  or  nitrate  of  mercury,  are  usually  neces- 
sary. It  should  be  borne  in  mind  that  chancres  sometimes  ai-e  met  Avith 
in  this  situation,  not  only  in  females,  but  also  in  men.  The  surgeon 
should  therefore  be  careful,  in  dividing  the  base  of  an  ulcer  situated 
within  the  verge  of  the  anus,  to  guard  against  puncture  of  his  own 
fingers. 

Hemorrlioids. 

Hemorrhoids,  or  Piles,  are  divided  into  two  kinds ;  External  and 
Internal ;  the  former  situated  without,  the  latter  within  the  sphincter. 
They  seldom  occur  before  puberty,  and  are  perhaps  more  common  in 
females  than  in  males ;  certainly  more  troublesome  to  the  higher  than  to 
the  lower  ranks  of  life.  The  predisposing  causes  are  whatever  tends  to 
determine  blood  to  the  rectum,  and  to  retard  the  return  of  blood  Irom 
it ;  habitual  constipation,  pregnancy,  abdominal  tumours  of  any  kind, 
torpor  of  the  liver,  excitement  of  the  generative  organs,  sedentary  avoca- 
tions with  luxurious  living.  And  the  exciting  causes  are  Avhatever  acts 
irritatingly  on  the  bowel  itself,  as  purging,  bihous  diarrhoea,  exposure  to 
cold  and  wet,  etc. 

External  hemorrlioids  consist  either  of  a  congeries  of  varicose  veins, 
which  form  tense,  rounded,  dark  blue  swellings,  covered  M'ith  mucous  mem- 
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brane  and  protruding  at  the  verge  of  the  anus — or  of  the  liemorrlioidal  veins 
whicli  are  without  the  external  sphincter,  surrounded  by  hypertrophied 
areolar  tissue,  and  covered  partly  by  mucous  membrane,  partly  by  loose 
rugous  integument.  They  may  be  undergoing  the  inflammatory  process,  or 
they  may  be  indolent  and  quiet.  At  one  or  more  points,  ulceration  may 
have  exposed  their  interior,  and  they  bleed ;  or  they  may  be  hlind,  as  the 
phrase  is — emitting  no  blood.  The  varicose  veins  may  have  their  nor- 
mal fluid  contents  :  or  these,  coagulated,  may  have  caused  condensation 
of  the  tumour,  more  or  less  complete.  The  tumour  may  be  single  ; 
usually  more  than  one  exists. 

Treatment  is  either  palliative  or  radical  The  latter  consists  in 
removing  the  morbid  formation,  by  scissors  or  bistoury  ;  leaving  the 
sore  which  remains  to  heal  in  the  ordinary  way.  Palliation  varies 
according  to  circumstances.  If  the  part  be  inflaming,  the  recumbent 
posture,  gentle  laxatives,  to  avoid  constipation  or  straining  at  stool,  and 
hot  bathing  and  poulticing  are  necessary.  If  it  be  in  the  indolent  state, 
stimulants  and  astringents — iodine,  gaDs,  tannin,  hellebore — are  applied, 
with  the  view  of  puckering  up  the  loose  integument,  obtaining  discussion 
of  the  soHd  abnormal  textures,  and  restoring  the  normal  condition  of 
the  veins.  The  bowels  should  at  the  same  time  be  carefully  regulated  ; 
and,  for  this  purpose,  sulphur  is  a  favourite  medicine — usually  combined, 
in  the  form  of  electuary,  with  pepper  confection  ;  and  sometimes,  too,  a 
proportion  of  copaiba  is  a  good  addition  ;  dosed  so  as  to  avoid  over- 
action,  while  it  insures  a  daily  and  sufiicient  passage  of  a  semi-fluid  stool. 
By  some,  linseed  oil  taken  internally  is  preferred  as  a  sootliing  and  safe 
laxative.  If  any  dyspeptic,  or  other  disorder  of  the  primae  viae  exist, 
that  must  be  removed  as  speedily  and  thoroughly  as  possible.  •  Very 
often  the  Kver  is  to  blame,  and  requires  special  treatment. 

Not  unfrequently,  a  small,  recent,  tense  pile  presents  itself,  acutely 
inflamed,  and  exquisitely  painful.  A  simple  proceeding  not  oidy  affords 
present  relief  but  also  may  effect  radical  cure.  With  a  lancet  or  bis- 
toury it  is  to  be  laid  freely  open,  throughout  its  entire  extent ;  the 
coagulated  blood  rolls  out,  a  salutary  loss  of  fluid  blood  takes  place,  and 
in  subsequent  healing  of  the  wound  consolidation  is  effected. 

Internal  piles  are  of  different  kinds. — 1.  They  may  be  of  similar 
structure  with  the  external ;  varicose  veins,  surrounded  by  hyper- 
trophied areolar  tissue,  and  covered  by  mucous  membrane  more  or  less 
altered ;  open,  or  blind ;  inflaming,  or  indolent.  2.  They  may  be 
genuine  tumours,  of  the  fibro-ceUular  structure  ;  more  or  less  pendulous 
in  their  form.  3.  They  more  frequently  are  spongy  vascular  growths, 
with  a  broad  base  of  attachment,  the  suiface  resembling  that  of  the 
strawberry. 

Internal  hemorrhoids  are  most  commonly  of  the  last  variety.  If 
large  and  niunerous,  they  may  constantly  protrude  more  or  less  from  the 
anus,  or  only  become  external  when  the  patient  occupies  the  erect  posture 
or  walks  about ;  gradual  dilatation  of  the  sphincter  from  the  pressure  of 
the  mass  admitting  of  this.  More  frequently,  they  do  not  show  them- 
selves externally,  except  when  the  bowels  are  moved  ;  and  then  the  strain- 
ing causes  them  to  become  unusually  turgid,  and  to  descend.  If  not 
replaced,  they  may  be  constricted  by  the  sphincter,  inflame,  and  become 
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gangrenous.  At  each  stool,  it  is  common  for  blood  to  be  lost ;  either  in 
a  trickling  stream,  or  small  arterial  jets  taking  place  from  one  or  more 
points  of  the  surface — more  especially  if  the  tumours  are  constricted 
Usually,  the  patient  gets  into  the  habit  of  replacing  the  prolapsed 
tumours  after  each  evacuation  ;  and,  during  the  intervals,  if  the  growtlis 
are  small,  or  there  is  but  one  hemorrhoid,  he  may  sustain  no  great  in- 
convenience in  the  part.  If  the  loss  of  blood,  however,  be  habitual — 
even  though  but  a  small  quantity  escape  at  each  time — ^the  system  is 
certain  to  give  way  under  it ;  the  patient  becoming  thin,  weak,  pale,  and 
sallow,  dyspeptic,  annoyed  with  tinnitus  aurium,  giddiness,  and  palpita- 
tions. If  the  tumours  are  bu.lky,  and  often  protruded,  they  are  always 
in  a  more  or  less  excited  state ;  there  are  pain,  swelling,  heat,  and  dis- 
comfort, discharge  of  mucous  and  puriform  fluid ;  and  these,  superadded 
to  the  effects  of  loss  of  blood,  speedily  undennine  the  frame.  In 
extreme  cases,  the  whole  bowel  is  relaxed;  and  prolapsus  ani  accom- 
panies and  untowardly  complicates  the  hemorrhoidal  state.  At  any 
time,  the  inflammatory  process  may  extend  from  the  abnormal  structure, 
and  seize  the  bowel — producing  rectitis,  probably  of  an  aggravated  form. 
Thence  abscess  and  fistula  may  result ;  or,  under  a  minor  degree  of 
disease,  simple  organic  stricture  may  form.  The  urinary  organs  sympa- 
thise greatly,  during  rectal  excitement  connected  with  piles — whether 
these  be  external  or  internal. 

To  allow  such  an  affection  to  follow  its  own  course,  is  thus  seen 
to  be  dangerous  to  both  part  and  system.  Treatment  is  general  and 
local,  palliative  and  radical.  The  general  treatment  is  to  be  pursued 
in.  aU  cases  ;  regulating  the  bowels,  looking  to  the  liver,  attending  to 
regimen  ;  and  hemorrhage  may  be  restrained  by  the  internal  exhibition  of 
gallic  acid,  oil  of  turpentine,  or  other  suitable  astringent.  If  palliation 
only  be  intended,  the  local  treatment  will  consist  of  careful  reduction, 
after  each  evacuation  of  the  bowel,  and  the  occasional  injection  of  some 
astringent  fluid ;  such  as  solutions  of  rhatany,  zinc,  sulphate  of  iron, 
matico,  oak-bark,  or  tannin  ;  or  the  last  named  remedy  may  be  very 
conveniently  and  efiiciently  applied  in  the  form  of  suppository.  If 
excitement  occur,  then  come  antiphlogistics,  anodynes,  and  attention  to 
the  bladder.  The  radical  treatment  consists  of  removal  by  ligature.  In 
the  case  of  the  solid  genuine  tumour,  scissors  may  be  used  with  im- 
punity. But  such  formations  constitute  a  small  minority  of  internal  piles. 
The  great  majority  consist  of  vascular  tissue,  almost  resembhng  an 
erectile  tumour  in  its  tendency  to  bleed  when  wounded.  To  cut  them 
out,  were  on  each  occasion  to  endanger  life  by  hemorrhage ;  not 
only  because  the  parts  are  vascular  in  themselves ;  but  also  because  the 
interior  of  the  rectum  is  favourable  for  continued  oozing  of  blood,  and 
iU  adapted  for  the  application  of  pressure  or  other  direct  hemostatics. 
Consequently,  deligation  is  preferred. 

The  operation  by  ligature  is  thus  accompHshed.  The  patient  having 
had  the  bowels  freely  opened,  is  placed  as  for  the  treatment  of  fistula. 
By  previous  straining  at  stool — renewed  at  the  time  of  operation,  if 
necessary — the  tumours  are  made  to  j)rotrude  to  the  full ;  an  assistant 
separating  the  nates.  If  the  form  be  at  all  pendulous,  it  is  well  to  seize 
the  fundus  by  means  of  a  large  volsella,  and  over  this  to  apply  a  strong 
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ligature,  drawn  very  tightly  around  tlie  neck  of  attachment.  But  if  the 
base  be  broad,  and  the  form  of  the  swelling  irregular,  it  may  be  necessary 
to  translix  the  base  by  means  of  a  needle  carrying  a  stout  ligature ;  and,  by 
tnng  separately  the  halves  of  this,  so  to  effect  strangulation.  The  tighter 
the  constriction,  the  more  rapid  and  less  painful  is  the  cure.  Deligation 
having  been  completed,  the  ends  of  the  ligature  are  cut  off  close  to  each 
noose ;  and,  by  gentle  manij)ulation,  the  strangled  parts  are  replaced 
within  the  sphincter.  If  an  external  hemorrhoid,  or  loose  fold  of  skin 
be  found,  it  is  removed  by  the  sweep  of  a  knife  or  scissors ;  and  if  an 
arterial  t-\ng  of  any  importance  spring,  it  is  at  once  secured  by  ligature. 
A  full  dose  of  morphia  is  given,  to  lull  pain  and  prevent  jnotion  of  the 
bowels.  The  bladder  is  watched  ;  and  if  strangury  or  threatened  reten- 
tion occur,  warm  fomentation  is  to  be  sedulously  applied  to  the  hypogaS' 
trium,  along  with  the  internal  administration  of  henbane  and  sweet 
spirits  of  nitre,  in  small  and  repeated  doses.  Should  the  patient,  how- 
ever, not  be  relieved  by  these  means,  the  catheter  must  be  passed.  By 
medicated  poulticing,  and  the  Avarm  hip-bath,  the  pain  in  the  anus  may 
be  somewhat  assuaged.  In  a  day  or  two,  the  sphacelated  parts  separate  ; 
and  the  remaining  sore  is  treated  as  its  circumstances  may  demand.  Foetor 
is  subdued  by  the  chlorides,  and  by  frequent  ablution.  After  cicatriza- 
tion nightly  use  of  the  tannin  suppository  is  sometimes  advisable,  to  pro- 
mote and  insure  complete  restoration  of  the  normal  calibre  and  tone  of 
the  boweL 

In  many  cases  anaesthesia  may  be  used,  without  detriment  to  the 
facility  or  efi&ciency  of  the  operation.  And  a  subsequent  minor  use  of 
chloroform  is  often  of  much  service  in  assuaging  the  after  pain. 

In  the  slighter  cases,  nitric  acid  has  of  late  been  employed  with  ad- 
vantage ;  when  the  tumours  are  small,  recent,  and  sessile.  The  parts 
having  been  made  to  protrude,  the  strong  nitric  acid  is  applied  by  means 
of  a  flat  wooden  spatula,  so  as  to  produce  an  eschar;  and  before  being 
replaced  within  the  sphincter,  as  in  the  case  of  deligation,  the  carbonate 
of  soda  must  be  freely  applied  so  as  to  prevent  diffusion  of  the  escharotic. 
The  eschar  separates,  removing  the  altered  membrane  ;  the  inflammatory 
change  so  excited,  and  the  contraction  which  attends  on  cicatrization, 
sometimes  suffice  after  a  single  application,  but  more  usually  repeti" 
tion  is  required.  By  the  potassa  fusa,  too,  hemorrhoids  may  be  very 
efficiently  destroyed  ;  the  neighbouring  parts  being  carefully  protected 
by  the  use  of  vinegar.  It  should  be  recollected,  however,  that  the  appli- 
cation of  the  caustic  is  quite  as  painful  as  deligation,  while  the  conse- 
quences often  prove  very  much  more  tedious. 

Patients  with  greatly  deranged  livers  are  subject  to  general  fulness  in 
the  lining  membrane  of  the  rectum,  perhaps  with  one  or  more  internal 
hemorrhoids,  accompanied  by  a  febrile  state  of  system.  In  such  cases, 
we  are  not  to  operate  in  any  way,  until  the  liver  has  been  restored  to 
a  healthy  or  at  least  quiet  state,  and  the  general  excitement  has  been 
cabned — otherwise  the  result  might  be  serious,  by  aggravation  of  the  in- 
ternal and  constitutional  disorder. 

In  elderly,  full-living  patients,  also,  affected  with  disease  of  the  heart, 
or  shewing  a  tendency  to  affection  of  the  head,  bleeding  piles,  are  not  to 
be  rashly  interfered  with ;  else  the  sudden  cessation  of  discharge,  and 
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subsoquont  plethora,  may  entail  the  most  calamitous  results.  The  ope- 
ration, if  had  recourse  to  at  all,  is  not  performed  till  after  due  preparation 
of  the  system.  And  the  after  treatment  is  conducted  with  much  care 
and  caution. 

Similar  precaution  is  requisite  in  the  case  of  females,  from  whom 
blood  escapes  in  large  quantity  and  periodically,  because  vicarious.  Such 
rectal  bleeding,  however,  is  not  always  connected  with  piles.  It  xnay 
proceed  from  the  lining  membrane  of  the  bowel,  little  if  at  all  clianged 
— especially  in  cases  of  retroversion  of  the  uterus. 

In  advanced  cases  of  bleeding  piles,  it  is  sometimes  difficult  to  de- 
termine whether  the  bruit,  palpitation,  and  other  signs  of  diseased  heart 
are  primary  or  secondary,  dependent  on  an  organic  cause,  or  merely  on 
anaemia.  Diagnosis,  in  this  respect,  requires  much  caution ;  and  when 
in  doubt,  we  may  lean  to  the  side  of  operation — ready  with  leeches, 
seton,  or  other  compensating  treatment,  should  troublesome  consequences 
threaten. 

Polypus  of  the  Rectum. 

Simple  polypi  are  occasionally,  yet  seldom,  found  in  the  rectum ; 
most  commonly  in  children  ;  and  then  they  may  be  mistaken  for  prolapsus. 
In  the  adult,  the  fundus  may  become  hard,  rough,  and  ulcerated,  and 
prove  troublesome  by  bleeding.  There  is  frequent  desire  to  go  to  stool, 
with  discharge,  uneasiness,  and  occasionally  pain  and  swelling.  At  each 
evacuation,  the  growth  is  apt  to  be  protruded,  and  usually  requires  re- 
placement. Treatment  is  removal,  by  scissors  or  ligature.  Obviously, 
the  preferable  method  is  by  deligation ;  but,  after  the  ligature  has  been 
secured  on  the  neck  of  attachment,  the  main  body,  if  large,  may  be  safely 
cut  away,  in  order  to  prevent  the  foetid  discharge  with  which  so  large  a 
slough  would  certainly  be  attended.  In  some  cases,  they  may  be  dealt 
with  satisfactorily  by  means  of  the  ecraseur. 

Prolapsus  Ant. 

In  consequence  of  relaxation,  the  rectum  may  become  everted,  on 
straining,  and  protrude  beyond  the  anus  ;  and  the  protrusion  may  be 
either  constant  or  occasional.  Also,  it  may  be  either  partial  or  complete ; 
that  is,  the  protrusion  may  consist  of  the  entire  bowel — or  rather,  as  is  by 
some  supposed,  of  the  sigmoid  flexure  of  the  colon  ;  or  it  may  be  merely 
a  descent  of  the  mucous  coat  alone — a  frequent  concomitant,  as  has 
already  been  observed,  of  internal  hemorrhoids.  This  partial  prolapsus 
may  occur  at  any  age  ;  and  is  probably  most  common  in  the  middle  aged ; 
but  the  complete  form  is  an  affection  almost  peculiar  to  the  two  extremes 
of  life ;  old  age  and  childhood.  The  child  is  liable  to  irritation  of  tlie 
bowel,  by  ascarides,  or  by  a  perverted  seci'ction  from  the  general  mucous 
coat ;  and  the  habitual  straining,  which  results,  tends  to  the  change  in 
question.  In  the  old  man,  too,  there  is  much  straining ;  by  reason  of 
enlarged  prostate,  or  debility  of  the  muscular  coat  of  the  bladder.  In 
the  cliild  there  is  much  crying  ;  in  the  old  man  much  coughing.  Stone 
and  stricture  may  induce  prolapsus  at  any  age. 

The  tumour  varies  in  size,  from  a  mere  annular  border  to  the  anus — 
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as  in  the  partial  prolapsus— to  a  swelling  as  large  as  a  child's  head. 
The  membrane,  if  habitually  doAvn  and  exposed,  changes  more  and  more 
to  the  cuticular  character  ;  much  discharge  takes  place,  of  a  reddish  jelly- 
looking  substance ;  inflammatory  aggravations  are  liable  to  occur,  causing 
much  increase  of  distress ;  and,  at  any  time,  the  existence  of  descent  is 
accompanied  with  painful  uneasiness  in  the  part,  and  an  oppressive  gene- 
ral languor  and  debihty — at  least  in  the  adult. 

In  the  cliild,  the  affection  may  generally  be  removed  by  riddance  of 
its  cause.  At  the  same  time  care  is  taken  to  replace  the  protrusion  after 
each  descent;  the  bowels  are  duly  regulated,  and  evacuation  should 
always  be  effected,  if  possible,  in  the  recumbent  posture  ;  at  all  events, 
the  child  should  not  be  permitted  to  sit  long  upon  the  stool ;  and  efforts 
at  strammg  should  be  diminished,  by  the  height  of  the  seat  being  such  as 
to  prevent  the  feet  from  touching  the  floor ;  crying  should  be  avoided  as 
much  as  possible ;  astringents  may  be  used  both  outwardly  and  within 
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— that  is,  in  the  form  of  lotion,  ointment,  injection,  or  suppository  ;  and 
iron  or  other  tonics,  with  strychnine  or  nux  vomica,  are  usually  indicated, 
on  account  of  laxity  of  the  general  system.  If  protrusion  have  been 
neglected,  and  have  attained  a  large  size  and  globular  form,  some  difficulty 
may  be  experienced  in  effecting  replacement.  Pressure  is  applied,  as  in 
the  taxis  for  hernia ;  the  parts  having  been  previously  lubricated  without. 
And  it  is  well  to  make  the  reducing  pressure  chiefly  during  the  straining 
or  crying  efforts  of  the  patient,  the  verge  of  the  anus  then  presenting  a 
fixed  point  on  which  the  reduction  may  be  made.  If  the  protruded  part 
be  found  constricted,  inflaming,  and  swoln,  it  is  better  not  at  once  to 
attempt  reduction ;  but,  in  the  first  instance,  to  diminish  the  bulk  and 
excitement,  by  leeching,  rest,  and  ordinary  antiphlogistic  means.  In  some 
cases,  however,  when  the  venous  congestion,  and  the  temperature  and  colour 
of  the  protrusion,  indicate  that  sloughing  is  threatened,  the  sphincter 
should  be  divided  by  incision,  so  as  to  secure  the  patient  from  further 
delay  in  the  relief  of  strangulation. 

Fig.  319.  Prolapsus  Ani. 
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In  the  adult,  there  is  the  same  necessity  for  removal  of  the  cause,  if 
possible  but  cure  seldom  follows  so  simply.  The  same  attention  to 
replacement  is  to  bo  enforced ;  and  a  pad  may  be  worn,  directly  com- 
pressing the  anus,  so  as  to  oppose  reprotrusion.  This  pad — shghtly 
conical  in  form,  so  as  to  fit  into  the  anus — may  be  apphed  by  means  of 
the  common  T  bandage ;  or,  what  is  better,  is  adapted  to  a  spring,  as  in 
the  truss  for  hernia.  Astringents  are  used,  the  bowels  are  regulated ;  and 
amendment,  if  not  cure,  is  hoped  for.  It  may  be  well,  perhaps,  to  procure 
the  daily  stool  at  night ;  so  that  afterwards  the  long  recumbency  of  bed- 
time may  prove  favourable,  in  obviating  the  tendency  to  protrusion  which 
is  greatest  after  functional  excitement  of  the  part.  Often  very  decided 
relief  is  obtained,  by  wearing  a  vulcanite  plug  ;  olive-shaped  and  pedun- 
culated in  the  part  which  lodges  within  the  sphincter,  and  terminating  in 
a  short  cross  handle,  sufficiently  large  to  prevent  displacement  of  the  in- 
strument when  inserted  into  the  bowel. 

Such  is  the  palliative  treatment.  For  a  radical  cure,  other  measures 
are  required.  One  or  more  of  the  redundant  folds  of  the  mucous  mem- 
brane may  be  removed,  by  scissors  or  ligature  ;  in  the  hope  that  the  con- 
traction of  healing  may  sustain  the  replaced  j)arts  in  their  normal  relation. 
But  it  is  better  in  most  cases,  while  leaving  the  bowel  intact,  to  take 
away  the  redundant  integument  externally ;  hoping  that  the  subsequently 
puckered  cicatrix  may  efi'ectually  support  the  parts  within,  and  prevent 
further  protrusion.  This  removal  of  skin  may  be  by  knife  or  scissors, 
or  by  actual  cautery.  The  latter  agent  is  perhaps  unnecessarily  severe ; 
but,  whichever  is  employed,  the  immediate  pain  may  be  safely  abrogated 
by  the  use  of  chloroform.  These  means  failing,  another  operation  has 
been  proposed ;  an  abbreviation  of  the  sphincter.  By  incision,  a  portion 
of  this  muscle  is  removed ;  and  then  the  remainder,  having  been  brought 
together,  and  got  to  adhere,  is  expected  to  constitute  a  more  active  and 
effectual  guardian  of  the  mucous  outlet.  The  success  of  this  proceeding, 
however,  has  yet  to  be  proved.  And,  in  any  such  operation,  especial 
care  must  be  taken  lest  the  task  be  overdone ;  and  an  unnatural  tight- 
ness of  the  orifice  result. 

In  the.  adult,  accurate  diagnosis  is  always  important.  Many  a  patient, 
during  a  long  course  of  years,  wears  a  painful  truss  for  what  is  supposed 
to  be  prolapsus,  but  is  in  truth  mere  looseness  of  the  anal  verge,  with 
internal  hemorrhoids — remediable,  as  we  have  seen,  by  a  very  simple 
operation. 

Stricture  of  the  Eeetum. 

Contractions  here,  as  in  other  mucous  canals,  are  of  tliree  kinds; 
spasmodic ;  organic  and  simple  ;  mahgnant.  The  Spasmodic  does  not 
frequently  constitute  a  disease  of  itself;  but  is  rather  an  accompaniment 
of  some  other  affection — as  hemorrhoids,  fissure,  or  ulcer  of  the  anus. 
Its  main  symptoms  are,  painful  tightness  of  the  part,  with  difficulty  and 
pain  in  voiding  the  fseces.  The  site  of  constriction  is  at  the  orilice  of 
the  bowel ;  and  the  immediate  cause  is  spasmodic  action  of  the  spliincter 
muscle.  If  it  be  but  an  attendant  of  another  disease,  removal  of  the 
latter  will  ordinarily  suffice  for  cure.  In  ^the  few  cases  of  its  single 
occurrence,  treatment  consists  in  rectifying  the  priniK  vife,  which  will 
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invariably  be  found  more  or  less  deranged  ;  and  in  the  occasional  use  of 
a  short  bougie,  of  metal  or  caoutchouc,  passed  just  within  the  sphincter, 
;iud  retained  for  a  ^e^y  minutes  on  each  occasion.  An  obstinate  case  may- 
render  division  of  the  sphincter  expedient ;  and  in  such  circumstances 
the  subcutaneous  operation  may  be  preferred.  Belladonna  may  be  used, 
in  the  form  of  ointment. 

Simple  organic  stricture  may  be  congenital,  and  escape  detection  for 
many  years ;  more  usually  it  is  the  result  of  a  chronic  rectitis,  as  already 
stated  The  constriction  depends  partly  on  condensation  and  thickening 
of  the  entire  coats  of  the  bowel ;  but  mainly  on  organised  product  in  the 
submucous  areolar  tissue.  The  ordinary  site  is  about  two  inches  from  the 
orifice  ;  and  it  is  seldom  indeed  that  this  form  of  stricture  is  found  beyond 
reach  of  the  finger.  The  leading  symptom  is  difficulty  in  defsecation,  with 
shmy  discharge ;  the  faeces  passing  in  a  flattened  and  attenuated  form, 
like  tape,  or  sometimes  like  small  rounded  pellets,  when  solid  ;  and  when 
fluid,  being  liable  to  forcible  ejection  as  if  from  a  syringe.  Derangement 
of  the  digestive  organs,  with  impairment  of  the  general  health,  is  induced ; 
the  abdomen  becomes  swoln,  perhaps  tympanitic  ;  and  the  urinary  organs 
are  sympathetically  involved.  Above  the  stricture,  dilatation  takes  place, 
and  there  ulceration  is  apt  to  occur  in  the  mucous  membrane  ;  greatly 
aggravating  the  distressing  symptoms,  and,  in  the  aged,  not  unlikely  to 
degenerate  into  malignancy.  From  the  obstructed  state  of  the  bowels, 
enteritic  symptoms  may  perhaps  arise  j  but,  independently  of  sud- 
den or  casual  aggravations,  life  is  ultimately  endangered  by  advancing 
emaciation  and  general  disorder.    Treatment  consists  in  maintaining  a 
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gently  open  state  of  the  bowels,  mitigating  the  painful  symptoms  in  the 
bowel  and  neighbourhood  by  suitable  remedies,  and  gradually  obtainino- 
dilatation  of  the  former  at  the  contracted  part  by  a  cautious  use  of  bouo-ies  • 
not  failing  to  remember  that  the  cure  is  not  by  mechanical  dilatation^  nor 
by  inflammatory  access,  but  by  gradual  absorption  of  the  submucous 
abnormal  product.  The  best  form  of  this  instrument  is  that  made  of 
ela,stic  material,  pliable,  smooth,  yet  dense  enough  to  resist  circular  com- 
pression.   Having  been  introduced  gently,  it  is  withdrawn  at  once.  The 

Fig.  320.  Rectum  opened  lateraUy  ;  shewing  stricture  of  the  bowel  at  the  ordinarv 
site.  ^ 
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portion  of  the  instrument  wliicli  is  intended  to  pass  is  gi'adually  increased 
in  size,  until  a  full  size  can  be  used  without  difficulty.  Then  dilatation  may 
be  deemed  complete ;  yet,  to  insure  against  relapse,  a  bougie  sliould  be 
passed  occasionally  for  some  time  afterwards. 

Sometimes  a  tight  callous  stricture  is  found  to  resist  the  ordinary 
treatment.  Then  the  knife's  edge  may  be  used  witli  advantage  ;  the 
surgeon  slightly  notching  the  contracted  ring  at  many  points,  by  rueans 
of  a  probe-pointed  bistoury  introduced  on  the  finger;  and  afterwards 
proceeding  with  dilatation,  in  the  ordinary  way. 

Spasm  of  the  anus  may  simulate  organic  stricture  ;  and  many  of  its 
symptoms  also  attend  on  enlargement  of  the  prostate.  Consequently, 
an  accurate  diagnosis  can  never  be  attained  without  careful  examination. 
By  the  frequent  and  forcible  dejection  of  fluids,  diarrhoea  may  be  simu- 
lated ;  and  a  very  erroneous  treatment,  by  astringents,  might  be  enforced, 
were  examination  of  the  part  neglected.    In  most  cases,  the  stricture  is 
within  reach  of  the  finger ;  and  in  such,  there  is  no  difficulty ;  the  finger' 
exploration  removing  all  doubt.    Sometimes,  however,  the  contraction 
is  higher  in  the  bowel.    And  then  great  caution  is  necessary  in  employ- 
ing the  exploratory  bougie ;  for  a  fold  of  mucous  membrane,  or  the 
natural  promontory  of  the  sacrum,  in  a  healthy  bowel,  may  obstruct  th 
point  of  the  instrument  for  a  time,  more  especially  if  this  be  rashly  and 
unskilfully  introduced.    By  disreputable  empirics,  indeed,  such  obstruc- 
tion is  made  use  of  as  a  means  of  deceiving  healthy  patients  into  a  belie 
of  the  existence  of  stricture. 

Malignant  stricture,  or  Scirrho-contracted  7'ectum,  is  by  no  mea" 
uncommon  in  the  aged — and  more  especially  in  the  female ;  supervening, 
usually,  on  some  pre-existing  affection  of  a  simple  kind ;  as  piles,  or 
simple  stricture.  The  symptoms  are  such  as  attend  ordinary  contraction, 
with  the  addition  of  severe  lancinating  pains,  a  dense,  almost  cartilagi- 
nous induration  of  the  textures,  wMch  are  nodulated,  villous,  or  ulcerated 
upon  the  surface  ;  while  a  copious,  bloody,  foetid,  puriform  discharge ; 
greater  sympathy  of  the  urinary  organs ;  greater  difficulty  and  pain  in 
defsecation ;  and  the  ordinary  constitutional  cachexy  which  attends  and 
characterizes  malignant  disease,  suffice  to  indicate  the  true  nature  of  the 
affection.  When  the  verge  of  the  anus  only  is  afi'ected,  the  diseased 
parts  may  be  removed  by  the  knife.  But  if  the  disease  extend  some 
way  up  the  bowel,  as  it  usually  does,  we  must  content  ourselves  with 
palliation ;  assisting  defascation  by  enemata  and  laxatives ;  and  lulling 
pain  by  opiates,  appKed  to  both  part  and  system.  Death  may  take  place 
by  exhaustion.  But  more  frequently  the  patient  perishes  under  symp- 
toms of  ileus,  the  malignant  product  having  advanced  so  as  to  cause  com- 
plete occlusion  of  the  bowel.  Under  such  circumstances,  the  only  hope 
of  postponing  death  is  by  the  formation  of  an  artificial  opening  in  the 
abdomen,  for  feculent  evacuation ;  a  very  doubtful  proceeding — as  will 
afterwards  be  stated. 

Medullary  tumour  sometimes  forms  between  the  bladder  and  rectum ; 
causing  great  distress  ;  interfering  first  with  the  functions  of  the  rectum, 
and  then  with  those  of  the  bladder  also.  In  some  cases,  even  perfora- 
tion, with  the  establishment  of  a  communication  more  or  less  free  between 


IRRITABLE  RECTUM. 


1055 


the  bladder  and  rectum,  becomes  established.  The  treatment  can  only 
be  palliative. 

Irritcible  Rectum. 

The  lower  bowel  is  liable  to  become  the  seat  of  irritation,  uncon- 
nected with  any  structural  change ;  causing  pain,  heat,  itching,  frequent 
desire  to  go  to  stool,  spasm  of  the  sphincter,  and  sympathy  of  the 
urinary  organs.  The  source  of  irritation  may  be  within  the  bowel  itself ; 
ascarides.  Or  it  may  be  contiguous ;  stricture  in  the  urethra,  stone  in 
the  bladder,  or  some  affection  of  the  prostate.  Or  it  may  be  remote,  yet 
continuous  as  to  tissue  ;  a  depraved  state  of  the  mucous  membrane  of  the 
stomach  or  upper  bowels.  Treatment  is  obviously  to  be  begun  by  re- 
moval of  the  cause,  if  possible.  Afterwards,  opium,  hydrocyanic  acid, 
chloroform,  or  other  calmatives,  may  be  applied  directly  to  the  part,  by 
means  of  injection,  suppository,  or  inunction. 

Itching  of  the  Anus,  an  obstinate  and  distressing  complaint — an  irri- 
tation exterior  to  the  bowel — is  often  the  source  of  intense  suffering  to 
the  patient.  Generally,  it  is  connected  with  a  depraved  state  of  the 
mucous  membrane  of  the  bowel ;  and  removal  of  this,  by  the  suitable 
alteratives — as  tar,  copaiba,  arsenic,  etc. — may  suffice  for  cni-e.  Some- 
times it  attends  on  piles  or  fissure,  and  is  removed  along  with  these  ail- 
ments. Sometimes  it  is  connected  with  a  thickened  and  chapped  state 
of  the  skin  external  to  the  anus  ;  and  in  these  cases,  as  well  as  in  those 
where  no  local  cause  is  apparent,  applications  to  the  part  are  essential. 
Of  these  the  most  successful  are  hydrocyanic  acid,  tobacco  infusion,  and 
camphor  powder.  The  last  may  be  used  alone,  or  in  combination  with 
starch,  and  preceded  by  the  application  of  a  calomel  ointment,  5i — 3ii  to 
the  ounce. 

Hemorrhage  from  the  Rectum. 

Eleeding  from  the  lower  bowel  is  usually  an  indication  of  piles,  as 
has  been  seen ;  of  the  internal,  vascular  pile,  more  especially ;  and  is 
almost  always  arterial.  In  females,  however,  it  not  nnfrequently  is 
found  independent  of  prominent  alteration  in  the  bowel ;  oozing  from 
the  lining  membrane,  merely  congested ;  and  then  usually  periodic  and 
vicarious.  Or  it  is  frequent  and  exhausting,  proceeding  from  a  small 
vascular  eminence  on  some  part  of  the  membrane,  discernible  only  by 
the  use  of  the  speculum.  The  treatment  is  obvious ;  according  to  the 
cause.  Hemorrhoids  are  to  be  tied.  The  uterine  function  is  to  be 
restored,  and  the  general  frame  amended.  The  vascular  point  is  to  be 
cauterised  or  deligated,  and  astringents  are  at  the  same  time  given  inter- 
nally— the  best,  perhaps,  gallic  acid.  The  tannin  suppository  may  be 
used  locally.    In  some  way,  the  drain  must  be  arrested. 

Injuries  of  the  Rectum. 

The  anus  is  liable  to  wound  and  bruise,  as  other  parts.  The  former 
may  be  formidable  by  hemorrhage ;  the  latter  by  inflammatory  change, 
leading  to  deep-seated  abscess.  Treatment  is  accordingly.  A  dangerous 
form  of  injury  used  to  occur  in  hospitals,  when  the  old-fashioned  metallic 


1056 


FOREIGN  BODIES  IN  THE  RECTUM. 


syringe  for  giving  enemata  was  recklessly  used  by  ill-qualified  adminiij- 
trators.  The  instrument's  point,  pushed  rudely  upwards,  in  a  strai'/ht 
direction,  is  lilcely  to  lacerate  the  bowel.  It  mny  pei-forate  ;  and  then  tlie 
injection,  perhaps  stimulant  and  acrid,  finds  its  Avay  into  tlie  areolar  tissue 
causing  extensive  abscess,  and  sloughing,  with  violent  constitutional  dis- 
turbance. In  such  cases,  the  remedy  is  to  make  a  free  and  early  incision 
into  the  infiltrated  parts.  But  the  modern  enema-syringe,  intrusted 
only  to  trustworthy  hands,  is  not  likely  to  lead  to  any  such  casualty. 

Fceces  and  Foreign  Bodies  in  the  Redum. 

In  the  elderly  of  both  sexes,  but  'especially  in  the  female,  with  whom 
irregularity  of  the  bowels  is  more  habitual,  the  faeces  may  accumulate 
within  the  sphincter,  forming  a  tumour  of  large  size,  and  occupying  not 
only  the  whole  rectum  but  also  a  portion  of  the  sigmoid  ilexure.  The 
symptoms  are  most  distressing ;  painful  fulness  in  the  part,  bearing 
down,  frequent  desire  to  go  to  stool,  thin  and  scanty  fluid  passed,  the 
bladder  irritable,  sleep  disturbed,  the  stomach  disordered,  and  more  or 
less  fever  induced.  Without  examination,  the  affection  may  be  mistaken 
for  diarrhoea  or  dysentery  ;  with  an  insufficient  examination  the  internal 
swelHng  may  be  supposed  to  be  a  malignant  tumour.  In  cases  of  doubt, 
the  finger's  nail  will  bring  away  a  sufficiency  to  test  the  nature  of  the 
concretion.  In  the  milder  cases,  repeated  injections  of  oil,  followed  by 
cathartic  enemata,  may  suffice  to  clear  the  bowel.  In  the  more  con- 
firmed examples,  it  is  necessary  to  introduce  the  finger  or  fingers,  with  a 
lithotomy  scoop,  so  as  to  break  down  the  mass ;  afterwards  clearing  all 
away  by  injection.  And  two  or  more  such  operations  may  be  necessary, 
at  different  times ;  as  the  higher  accumulations  may  descend  only  after 
removal  of  those  which  occupied  the  lower  bowel.  Afterwards  it  is 
obviously  of  much  importance  to  secure  regular  and  sufficient  movement  ; 
with  a  view  to  avoid  re-accumulation. 

Foreign  substances  may  lodge  in  the  lower  bowel ;  causing  inflamma- 
tory accession,  abscess,  and  ulceration  there,  if  not  removed  timeously. 
They  may  be  pushed  upwards  from  without,  by  accident,  or  by  mahcious 
design.  Or  they  may  be  arrested  by  the  sphincter  in  their  progress 
downwards,  having  entered  by  the  mouth  ;  as  fish  bones,  bones  of  poultry 
or  other  small  animals,  kernels  of  fruit,  etc.  Or  they  may  have  formed 
within  the  alimentary  canal ;  intestinal  concretions.  The  smaller  sub- 
stances are  readily  removed  by  finger  and  forceps.  Large  bodies  require 
previous  dilatation  and  lubrication  of  the  bowel ;  and  an  exploratory  use 
of  the  speculum  may  be  useful.  In  extreme  cases  of  impaction  it  may 
be  necessary  to  divide,  not  only  the  sphincter,  but  even  the  lower  part,  of 
the  bowel  and  integuments.  In  the  case  of  rough  or  sharp  substances, 
whose  forcible  extraction  in  the  ordinary  way  might  seriously  injure  the 
bowel,  a  speculum,  or  pair  of  large-sized  lithotomy  forceps,  is  first  care- 
fully introduced  past  the  foreign  body,  so  as  to  sheathe  and  protect  the 
mucous  membrane. 

Imperforate  Anus. 
Children  are  occasionally  born  with  the  anus  closed.    There  are 
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tliree  kinds  of  this  malformation.  1.  The  rectum  may  be  fuUy  deve- 
loped, and  have  its  orifice  shut  by  a  thin  membranous  expansion  only ; 
or  the  canal  may  be  obstructed  by  a  membranous  septum,  at  some  dis- 
tance from  the  orifice — which  latter  may  appear  in  all  respects  normal. 
2.  Or  the  bowel  is  imperfect ;  ending  in  a  blind  cul-de-sac,  at  some 
distance  from  the  integument  of  the  perineum,  in  which  there  is  a  mere 
depression  or  vestige  marking  where  the  anus  ought  to  be.  In  such  cases 
the  bowel  may  open  into  the  vagina  in  the  female,  or  bladder  in  the 
male.  3.  Or  the  rectum  is  almost  or  altogether  deficient ;  the  sigmoid 
flexure  of  the  colon  terminating  in  a  cul-de-sac,  at  the  upper  part  of 
the  pelvis.  The  symptoms  present  are  those  of  intestinal  obstruction, 
viz.,  swelling  of  the  abdomen,  vomiting,  and  the  absence  of  all  fsecal 
evacuation.  Then  peritoneal  pain  and  tympanitic  distension  set  in,  and 
unless  the  obstruction  admits  of  relief  the  child  speedily  sinks. 

The  first  form  is  easily  managed.  An  incision  is  made  into  the 
occluding  membrane  through  which  the  dark  coloured  meconium  can  be 
recognised ;  and  for  some  days  a  piece  of  dressing  is  interposed,  or  the 
finger  passed,  to  prevent  union.  But  often  this  precaution  will  be  un- 
necessary ;  the  daily  passage  of  faeces  sufficing  to  keep  the  aperture 
patent. 

The  second  variety  is  more  common,  and  more  troublesome.  Some 
thickness  of  parts  intervenes  between  the  operator  and  the  bowel.  And 
at  first  the  latter  may  be  felt  but  obscurely,  if  at  all ;  there  being  none 
of  the  bulging  fluctuation  which  must  soon  be  apparent  in  the  former 
case.  Under  these  circumstances,  we  wait  until  the  meconium  accumu- 
lates, and  tin  the  bowel  in  consequence  descends  and  is  distended.  It 
may  then  afibrd  some  indication  of  its  presence  to  the  finger  from  with- 
out To  assist,  let  firm  pressure  be  made  in  the  left  hypogastric  region  j 
and  such  pressure  should  also  be  maintained,  during  the  operation  for 
rehef  The  cries  of  the  child  are  of  service.  He  is  placed  on  the  knee 
of  a  nurse  or  assistant,  in  a  position  as  if  for  lithotomy.  By  means  of  a 
scalpel,  an  incision  is  made  in  the  middle  line  through  the  integument 
in  front  of  the  coccyx ;  and,  by  cautious  dissection,  the  bulging  cul-de- 
sac  is  sought  for  ;  the  finger  always  preceding  the  point  of  the  knife  ; 
the  line  of  exploration  following  the  natural  curve  of  the  bowel,  in  the 
hollow  of  the  sacrum,  lest  the  bladder,  vagina,  or  peritoneum  should  bo 
wounded — not  keeping  too  close  upon  the  bone,  lest  the  bowel  be  over- 
passed and  be  mistaken  for  the  bladder — and  not  diverging  to  either 
side,  lest  the  pelvic  blood-vessels  sustain  injury.  The  cul-de-sac^  having 
been  reached,  is  opened  freely  ;  the  meconium  escapes  ;  and  the  wound 
is  to  be  kept  pervious  by  the  careful  and  patient  use  of  tents — or,  what 
is  perhaps  better,  by  the  constant  wearing,  for  some  time,  of  a  tube  such 
as  is  used  after  lithotomy. 

After  even  deep  dissection,  we  may  fail  to  meet  the  end  of  the  bowel. 
Then  it  is  quite  warrantable  to  pass  a  trocar  and  canula  upwards,  cauti- 
ously, in  the  direction  in  which  the  bowel  ought  to  be ;  and  on  with- 
drawing the  trocar,  we  may  have  the  satisfaction  of  seeing  meconium 
follow.  Where  the  rectum  opens  into  the  bladder,  xinless  the  extremity 
of  the  bowel  is  near  the  surface  and  can  be  easily  reached  in  the  manner 
already  described,  the  case  is  likely  ere  long  to  terminate  fatally.  Not 

3  Y 


1058 


OPERATION  FOR  ARTIFICIAL  ANUS. 


SO,  howevev,  when  it  opens  into  the  vagina ;  sucli  an  aperture  liaving 
Bufficed  tlu'ougliout  a  long  life  for  affording  a  free  passage  to  the  ftcces 
The  opening  can  easily  bo  occluded  after  the  vagina  ha-s  Lecoine  sullici- 
ently  developed  to  admit  of  operative  manipulations  ;  it  is  more  difficult 
to  maintain  the  patency  of  the  substitute  opening  made  between  the 
coccyx  and  posterior  fourchette. 

Of  the  existence  of  the  third  variety  we  are  made  aware,  when,  after 
waiting  for  days,  not  even  the  slightest  indication  of  bulging  or  fulness 
can  be  detected  in  the  perineum.  A  perineal  wound  and  exploration 
may  be  made  ;  but  with  scarcely  a  hope  of  success.  And,  failing  in 
this,  we  have  either  to  abandon  the  patient  to  his  fate,  or  proceed  to  the 
establishment  of  an  artificial  anus. 

TJie  Formation  of  an  Artificial  Anus. 

The  question  of  artificially  establishing  an  outlet  for  the  contents  of 
the  intestinal  canal,  elsewhere  than  in  the  normal  site,  comes  to  be 
entertained,  when  the  rectum  is  congenitally  deficient,  and  also  when  it 
has  become  in  any  way  insuperably  obstructed,  by  simple  stricture,  or 
by  carcinomatous  and  extensive  degeneration,  by  the  impaction  of  an 
intestinal  concretion  or  of  some  foreign  substance  from  without,  or  by 
the  invagination  of  the  lower  part  of  the  descending  colon  tlu'ough  the 
sigmoid  flexure  into  the  rectum.  In  the  case  of  the  child,  probably  the 
operation  will  seldom  be  deemed  expedient  j  for  when  such  a  grave  mal- 
formation exists — as  entire  deficiency  of  the  bowel — others  usually 
accompany  it,  rendering  the  viability  of  the  patient  under  any  circum- 
stances very  questionable.  It  were  better  to  leave  such  to  perish,  by  the 
original  obstruction  of  the  bowels,  than  to  force  on  them  a  more  miser- 
able and  scarcely  less  brief  period  of  existence.  In  the  case  of  mahgnant 
disease  of  the  rectum,  also,  practitioners  may  well  hesitate,  before  having 
recourse  to  a  difficult  and  serious  operation,  for  the  purpose  of  attempt- 
ing but  partial  and  temporary  relief,  in  an  affection  which  must  at  no 
distant  period  end  fatally.  In  such  a  case,  it  would  seem  to  be  warrant- 
able only  under  the  following  circumstances  :  when  the  general  strength 
is  not  yet  greatly  exhausted  by  malignant  cachexy  ;  when  the  obstruc- 
tion in  the  bowel  is  complete,  and  plainly  insuperable  by  any  direct 
treatment ;  when  the  patient — having  had  the  danger  of  the  operation, 
and  the  almost  disgusting  result  of  its  success,  plainly  exhibited — him- 
self decides  on  its  performance,  and  is  prepared  to  abide  both  the  nuisance 
and  the  risk.  On  the  other  hand,  when  the  rectum  is  imperviously 
obstructed  by  the  impaction  of  foreign  matter  from  Avithin  or  from  with- 
out, or  by  disease  not  malignant  nor  necessarily  and  speedily  fatal,  and 
when  such  obstruction  is  otherwise  insuperable — the  expediency  of  the 
operation  may  be  safely  urged  upon  the  patient. 

The  lower  part  of  the  colon  is  plainly  the  part  of  the  intestinal  canal 
to  be  reached  ;  and  it  may  be  sought  either  from  before  or  from  behind. 
The  former  method,  first  proposed  by  M.  Littr6  (1720),  is  of  easy  per- 
formance ;  being  merely  a  direct  incision  upon  the  bowel  througli  the 
abdominal  parietes  and  peritoneum,  above  the  left  groin.  The  operation, 
however,  though  most  simple,  is  liazardous  to  life  ;  and,  if  successful, 


OPERATION  FOR  ARTIFICIAL  ANUS. 


1059 


tlio  anus  is  inconveuieiitly  situated,  in  one  respect — the  patient  being  the 
victim  of  discomfort  to  liimself  as  well  as  the  source  of  annoyance  to 
those  around  him.  Tlie  site  has  its  advantages,  however,  too.  The 
operation  is  easy,  and  its  steps  certain  ;  the  anus,  after  a  time,  gets  to 
possess  something  of  a  sphinctral  power,  from  the  muscular  parietes ; 
and  the  offensive  escape  of  its  contents  may  be  guarded  against  by 
wearing  a  well-fitted  ti-uss,  the  manipulation  of  which  is  easily  within 
reach  of  the  patient. 

The  posterior  operation,  proposed  by  Callisen,  and  greatly  improved 
by  Amussat,  is  performed  thus  ;  its  object  being  to  open  the  colon  on 
its  posterior  part,  where  it  is  uncovered  by  peritoneum,  and  which  bare 
space  may  be  expected  to  be  considerable  when  the  bowel  is  much  dis- 
tended by  its  contents  : — The  patient  is  laid  on  the  side,  with  the  trunk 
bent  somewhat  towards  the  right ;  and  with  a  pillow  also  placed  be- 
neath the  abdomen,  so  as  to  make  the  left  loin  prominent.  A  trans- 
verse incision  is  made,  commencing  at  the  outer  border  of  the  common 
mass  of  the  sacro-lumbalis  and  longissimus  dorsi,  and  extending  about 
four  inches  in  length  in  the  adult,  between  the  last  false  rib  and  the 
crest  of  the  ilium,  about  two  fingers'  breadth  above  the  latter ;  and  if 
any  considerable  obesity  exist,  the  posterior  part  of  the  wound  is  crossed 
by  a  second  incision,  parallel  to  the  range  of  the  spinous  processes.  The 
different  layers  of  fat,  fascia,  and  muscle,  are  carefully  divided  in  succes- 
sion, on  the  outside  of  the  border  of  the  sacro-lumbalis  and  longissimus 
dorsi ;  and  portions  of  fat,  coming  much  in  the  way,  may  require  to  be 
removed  altogether.  Intestine  having  been  exposed,  some  doubt  may  be 
felt  as  to  its  being  the  colon  or  not ;  the  bulging  viscus  at  the  bottom  of 
the  deep  wound  may  be  colon,  or  small  intestine,  or  kidney.  In  regard  to 
the  last,  manipulation  and  percussion  will  readily  enough  characterize  intes- 
tine. And  the  great  gut  may  be  distinguished  from  the  small,  by  atten- 
tion to  the  following  circumstances  : — the  colon  has  its  muscular  fibres 
of  greater  development ;  the  small  intestines  sustain  a  motion  of  alternate 
ascent  and  descent — communicated  by  the  diaphragm,  and  corresponding 
to  expiration  and  inspiration — while  the  colon  is  stationary,  being  fixed 
to  the  loins  by  areolar  tissue  ;  also,  if  two  portions  of  bowel  present 
themselves,  that  may  naturally  be  expected  to  be  the  colon  which  is  on 
the  outer  aspect,  at  the  external  border  of  the  quadratus  lumborum. 
Having  become  satisfied  that  the  colon  is  exposed  at  the  bottom  of  the 
wound,  it  is  transfixed  by  a  needle  and  ligature — at  two  points,  above 
and  below — so  that  it  may  not  shp  from  its  present  relation  to  the 
wound,  after  an  opening  has  been  made  and  the  contents  have  begun  to 
escape.  The  bowel,  stretched  by  the  two  ligatures  drawn  outwards,  is 
divided  freely  between.  Air  and  fluid  contents  at  once  pass  outwards  ; 
but  it  may  be  necessary,  by  means  of  the  finger,  scoop,  or  forceps,  to 
a.<?sist  in  extrusion  of  the  sohd  matters.  The  margins  of  the  opening  in 
the  bowel  are  then  secured  by  suture  to  the  external  wound,  so  that, 
by  adhesion  there,  a  permanent,  safe,  and  efficient  aperture  may  be  con- 
-^tituted  for  ftccal  escape. 


CHAPTER  LVIL 


CALCULOUS  DISEASE. 

Urinary  Calculi. 

Healthy  urine  is  a  straw-coloured  or  amber-coloured  fluid,  retaining  all 
its  elements  in  solution,  with  the  exception  of  an  almost  infinitesimal 
quantity  of  mucus,  which  may  in  most  cases  he  seen  to  subside  after  an 
hour  or  two  from  the  transparent  fluid,  forming  a  very  sHght  cloud  at 
the  bottom  of  the  vessel.  Li  various  states  of  disease,  on  the  contrary, 
the  solid  matters  contained  in  the  urine  are  apt  to  be  precipitated,  either 
in  consequence  of  simple  diminution  in  the  quantity  of  fluid  in  proportion 
to  its  saline  constituents,  or  from  more  complicated  changes  in  the  consti- 
tution of  the  secretion.  Such  solid  precipitates,  especially  if  composed  of 
saline  or  crystalline  matters,  may  give  rise  to  distressing  symptoms  by 
causing  in  the  urinary  passages  the  formation  of  gravel,  and  of  stone  or 
calculus ;  the  first  term  being  applied  to  the  finely  granular  form  of 
deposit,  the  two  last  to  solid  concretions  of  more  considerable  size,  A 
stone,  once  formed,  has  always  a  tendency  to  increase  in  size  by  new 
accretions  of  foreign  matter  upon  its  surface  ;  and  in  consequence,  calcuh, 
when  they  have  acquired  sufficient  size  to  be  detained  within  the  bladder 
or  kidney,  generally  give  rise  to  symptoms  of  increasing  severity,  and  may, 
sooner  or  later,  require  surgical  interference  for  their  removal.  Hence  the 
study  of  urinary  deposits  is  important  in  a  surgical  point  of  view  ;  al- 
though the  constitutional  conditions  which  lead  to  them  fall,  for  the  most 
part,  within  the  province  of  the  physician,  like  the  other  derangements  of 
the  urinary  secretion.  These  conditions  are  commonly  called  diatheses, 
and  may  be  detected  either  by  the  occasional  presence  of  gravelly  deposit 
in  the  urine,  or  by  such  changes  in  its  chemical  constitution  as  are  known 
to  give  a  tendency  to  precipitation.  The  existence  of  any  abnormal 
irritation  in  the  urinary  organs,  therefore,  should  in  all  cases  lead  to  an 
examination  of  the  urine,  and  particularly  to  careful  observation  of  its 
sediments,  if  present,  with  a  view  to  ascertaining,  correcting,  and  thus 
preventing,  any  tendency  to  the  formation  of  calculus. 

The  means  necessary  for  the  examination  of  urine  in  relation  to 
surgical  disease,  are — a  good  microscope  with  a  magnifying  power  of  at 
least  200  diameters,  a  urinometer  for  testing  specific  gravitj^,  test-tubes, 
test-papers,  and  a  few  simple  chemicals  which  wiU  be  mentioned  imme- 
diately. By  the  conjoint  employment  of  the  microscope  and  of  chemical 
analysis,  after  the  manner  so  fully  described  of  late  years  by  Dr.  Goldmg 
Bird  and  others,  it  is  now  within  the  power  of  every  practitioner  to 
detect  even  the  earliest  traces  of  calculous  tendency ;  and  no  one  can 
be  excused  for  overlooking  derangements  of  the  urme,  which  a  few 
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years  ago  would  inevitably  have  been  allowed  to  proceed  unchecked, 
until  they  ended  in  calculous  formation,  or  at  least  in  the  minor  evil  of 
gravel. 

The  normal  urinary  secretion  usually  yields,  as  above  mentioned,  a 
slight  hazy  cloud  of  mucous  sediment,  Avliich  forms  its  only  precipitate 
in  the  state  of  absolute  health.  This  cloud  of  mucus  presents  under  the 
microscope  only  a  very  few  rounded  bodies,  resembling  closely  the  cells 
found  in  pus,  with  occasionally  traces  of  epithelium  cells  from  the  bladder 
or  some  other  part  of  the  passages.  Often,  however,  these  are  absent, 
or  nearly  so,  and  the  sediment  is  altogether  impalpable  ;  occasionally,  on 
the  other  hand,  the  so-called  mucous  corpuscles  are  increased  in  number, 
and  the  mucous  cloud  wliich  contains  them  is  increased  in  bulk  and 
opacity.  This  is  the  first  grade  of  mucous  irritation,  and  is  often  found 
in  connection  with  various  kinds  of  saline  deposit.  Under  a  further 
progress  of  this  condition  the  urine  may  become  highly  impregnated 
with  mucus  and  epithelium  ;  or  the  mucous  cloud  may  be  supplanted 
by  a  distinct  deposit  of  pus. 

To  the  test-paper,  healthy  urine  presents  a  tolerably  distinct  acid 
re-action  ;  this  may  be  feeble,  or  the  urine  may  even  be  occasionally 
neutral,  without  the  presence  of  any  serious  derangement  ;  but  any 
degree  of  persistent  alkalinity  must  be  regarded  as  distinctly  abnormal, 
and  requires  correction  by  treatment,  unless  in  the  case  of  its  having 
been  induced  by  medicine  or  accidental  dietetic  conditions,  which  some- 
times render  the  urine  temporarily  alkaline.  According  to  Dr.  Bence 
Jones,  the  acidity  of  the  urine  undergoes  constant  changes  in  amount  in 
healthy  persons,  according  to  the  condition  of  digestion  ;  being  invariably 
greatest  immediately  before  meals,  and  falling  to  its  minimvim  a  few 
hours  after  breakfast  and  dinner ;  appearing  therefore  to  stand  in  an 
inverse  relation  to  the  acidity  of  the  stomach.  The  source  of  the  acid 
reaction  of  urine  is  not  known  with  certainty  ;  it  is  supposed  to  be  owing 
not  to  any  free  acid,  but  to  the  presence  of  some  salt,  such  as  the  acid 
phosphate  of  soda. 

The  specific  gravity  of  the  urine,  and  the  proportion  of  solid  matter 
contained  in  it,  are  likewise  subject  to  considerable  variation  at  different 
periods.  After  a  meal  and  towards  the  close  of  digestion,  the  density  of 
the  urine  (which  has  been  called  in  these  circumstances  urina  chijli)  be- 
comes greatest,  and  may  exceed  1030,  as  tested  by  the  urinometer. 
After  drinking  largely,  on  the  other  hand  {urina  potus),  it  may  be  re- 
duced almost  to  the  density  of  water  ;  while  the  urine  passed  in  the 
morning  (urina  sanguinis),  independently  of  the  influence  of  food  or 
drink,  has  usually  a  specific  gravity  of  from  1015  to  1025.  The  abso- 
lute quantity  of  urine  passed  in  twenty-four  hours  varies,  as  might  be 
expected,  with  the  amount  of  drink ;  and  has  an  inverse  relation  to  the 
specific  gravity,  which  is  commonly  high  in  proportion  as  the  urine  is 
scanty.  About  a  quart  (forty  ounces)  of  urine  may  be  assumed  as  an 
average  quantity  for  an  adult. 

The  principal  sediments  occurring  in  the  urine,  and  tending  to  the 
formation  of  calcuH,  are  as  follows  : — 

I  si.  Deposits  of  free  uric  acid,  or  urates  of  ammonia,  lime,  magnesia, 
and  soda  {Lithuria) ;  2d.  Deposits  of  oxalate  of  lime  {Oxaluri^ ;  'id. 
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Earthy  pliospliatic  dopositR,  consisting  of  phosphoric  acid,  with  hnic 
magnesia,  and  ammonia  {Pltotiphuria)  ;  itk.  Deposits  of  a  pecuUa)' 
organic  crystalline  matter,  termed  cystin  (Qi/stmiir/a)  ■  5th.  Deposits  of 
another  organic  principle,  scarcely  crystalline,  the  uric  oxide  or  xantliic 
oxide  of  Marcet  [Xanthuria).  Fibrin,  carbonate  of  lime,  and  sihca 
have  also  been  mentioned  as  ingredients  of  calculi  ;  but  the  deposition 
of  these  substances  from  the  urine  is  extremely  rare,  and  does  not  appear 
to  have  been  the  result  of  any  peculiar  morbid  diathesis  or  tendency,  the 
knowledge  of.  which  can  be  of  any  important  use  to  the  practitioner. 

The  Lithic  or  Uric  Deposit. — This  consists  either  of  the  uric  acid,  or 
of  the  urates,  tinged  with  colouring  matter;  and  varies  accordingly. 
1.  The  most  common  is  amorphous  ;  consisting  cliiefly  of  the  urate  of 
ammonia  :  more  or  less  coloured  ;  of  a  yellow  hue,  when  mixed  with  the 
colouring  matter  of  the  urine  ;  reddish,  like  brick-dust,  when  combhied 
with  the  purpurate  of  ammonia  ;  and  when  this  latter  ingredient  is  in 
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much  abundance,  the  sediment  is  of  a  pink  colour.  Such  urine  is  un- 
usually acid,  when  tested  ;  is  of  high  density ;  and  has  a  small  relative 
proportion  of  aqueous  matter.  When  passed,  it  is  clear ;  but,  on  cool- 
ing, the  sediment  is  deposited  more  or  less  abundantly.  2.  The  crystal- 
iine  ;  consisting  of  uric  acid,  variously  tinged  by  admixture  of  colouring 
matter  ;  usually  of  a  reddish  hue — the  crystals  resembling  particles  of 
cayenne  pepper  ;  and  constituting  the  most  ordinary  form  of  gravel,  or 
red  sand. 

Examined  under  the  microscope  the  amorphous  deposit,  or  brick-dust 
sediment,  appears  either  in  the  form  of  exceedingly  minute  molecules, 
sometimes  aggregated  together,  sometimes  dispersed  over  the  field ;  or  m 
that  of  larger  globular  masses,  semi-opaque,  brownish  in  coloiu*,  and 
sometimes  either  grouped  together  or  armed  with  projecting  spicula  like 
stalactites.  The  last  form  is  unusual,  and  has  been  considered  by  some 
observers  as  urate  of  soda.  The  crystalline  deposit  of  uric  acid  assumes 
Fig.  321.  Urate  of  ammonia  under  the  microscope— From  DoNNK. 
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generally  the  form  of  rhombic  prisms,  but  appears  in  various  modifica- 
tions of  tliis  primary  type  ;  the  most  usual  is  that  in  which  the  rhomboids 
or  lozenges  are  very  thick  and  rounded  at  the  angles,  so  as  to  resemble, 
when  placed  upon  their  sides,  thick  cylinders,  for  which  they  may 
readily  be  mistaken,  especially  if  grouped  together  in  masses,  as  fre- 
quently occiu-s.  The  uric  acid  crystals  are  generally  coloured,  and  have, 
under  the  microscope^  a  peculiar  deep  amber  tint,  which  is  characteristic. 

AH  tlie  deposits  of  either  free  or  combined  uric  acid  are  highly 
soluble  in  caustic  potash  ;  in  soda  they  are  less  so.  The  urate  of 
ammonia,  which  forms  the  principal  part  of  the  amorphous  deposit,  is 
tolerably  soluble  in  water  at  the  temperature  of  the  body  ;  and  hence  is 
seldom  deposited  except  on  cooling  of  the  urine  after  excretion.  In  some 
cases,  however,  especially  when  the  urine  contains  an  excess  of  acid,  the 
urate  of  ammonia  is  deposited  within  the  bladder.  The  uric  acid  deposit, 
on  the  contrary,  which  is  thrown  down  by  the  addition  of  almost  any 


Fig.  322. 

acid  to  urine  holding  urate  of  ammonia  in  solution,  is  soluble  only  to  a 
very  slight  extent  in  water,  even  with  the  aid  of  heat  j  and  hence  is  a 
comparatively  frequent  deposit  in  the  urine  on  emission,  although  much 
less  common  than  the  amorphous  sediment  as  a  result  of  cooling.  Both 
deposits  are  decomposed  by  strong  nitric  acid  with  the  aid  of  heat,  and 
leave  on  evaporation  a  beautiful  lake-coloured  residue,  which  becomes 
purple  in  tint  by  the  addition  of  ammonia  (euroerythrin  and  pink  pig- 
ment). Urine  containing  these  sediments  is  usually  rather  high-coloured, 
of  good  or  excessive  specific  gravity,  highly  acid,  and  often  scanty.  Not 
unfrequently  the  amorphous  deposit  is  not  the  result  of  any  derangement 
of  the  system,  but  merely  arises  from  deficiency  of  drink  or  from  copious 
perspiration.  This  is  never  the  case  with  the  uric  acid  or  crystalline 
sediment. 

TJric  deposits  may  attend  the  slightest  derangement  of  health,  or  the 
Fig.  322.  Crystals  of  uric  acid.— From  Donne. 
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moat  serious  ;  they  denote  a  sthenic  state  of  system,  more  frequently 
than  the  opposite  condition.  A  trifling  disordei-  of  digestion,  as  by 
casual  error  in  diet,  may  cause  a  tolerably  copious  sediment ;  tlie  pro- 
gi-ess  of  hectic,  and  the  decline  of  inflammatory  fever,  are  accompanied 
by  plentiful  deposit  of  red  powder — termed  lateritious,  from  its  resem- 
blance to  brick-dust.  The  gouty  diathesis  is  marked  by  uric  deposit. 
Habitual  indulgence  in  much  animal  food,  with  deficiency  of  excrciise, 
and  neglect  to  maintain  a  clean  and  efficient  state  of  the  skin,  will  not 
fail  to  establish  it.  It  is  obviously  connected  with  climate — at  least 
with  locality  ;  the  inhabitants  of  certain  places  suffering  much  more  than 
others.  It  is  also  connected  with  age ;  prevailing  most  in  childhood, 
and  between  the  ages  of  forty  and  sixty.  It  is  hereditary.  It  may 
follow  injury  of  the  kidney  or  its  neighbourhood ;  congestion  being  pro- 
duced in  the  secreting  organ.  It  would  seem  to  depend  proximately, 
either  on  an  excess  of  uric  acid  being  generated  in  the  system — by 
decay  of  the  effete  organism,  or  by  mal- digestion  of  food ;  or  on  the 
presence  of  a  free  acid — the  muriatic,  acetic,  or  lactic — which,  combining 
with  the  base,  frees  the  uric  acid,  and  so  leads  to  its  precipitation.  Or 
the  causes  may  be  stated  in  another  way,  as  by  Dr.  G.  Bird  :  1.  Waste 
of  tissues  more  rapid  than  the  supply ;  as  in  fever,  rheumatism,  etc. 
2.  Supply  of  nitrogen  in  the  food,  greater  than  is  required  for  the  re- 
paration of  tissues ;  as  by  excessive  indulgence  in  animal  food,  and  by 
too  little  exercise.  3.  Digestion  insufficient  to  assimilate  an  ordinary 
and  normal  supply  of  food ;  as  in  dyspepsia.  4.  Obstruction  to  the 
cutaneous  outlet  for  nitrogenized  excretion ;  by  skin  diseases,  or  other 
cause.  5.  Congestion  of  the  kidneys ;  following  injury  of  the  organs, 
or  disease  wherein  they  are  affected  by  sympathy. 

Plainly,  the  treatment  must  vary  according  to  the  cause.  In  the 
fevers  already  mentioned,  the  deposit  ceases  as  the  constitutional  symp- 
toms subside.  In  other  cases,  the  treatment  may  be  said  to  be  twofold. 
By  th.e  exhibition  of  alkalies,  with  which  the  uric  acid  combines,  soluble 
salts  are  formed,  while  at  the  same  time — mainly  perhaps  by  the  vehicle 
in  which  the  alkali  is  given — the  aqueous  portion  of  the  urine  is  in- 
creased. And  by  attention  to  regimen,  exercise,  and  skin — going  more 
deeply  into  the  matter — ^we  seek  to  rectify  the  depraved  state  of  the 
digestive  organs,  on  which  the  evil  in  the  great  majority  of  cases  primarily 
depends.  Both  methods  are  of  service ;  but  the  latter  is  obviously  the 
more  important.  They  are  usually  combined.  Magnesia,  soda,  and 
potass  may  be  given.  The  first  may  accumulate  in  the  intestines  ;  and 
on  this  account  is  seldom  prescribed,  at  least  for  any  length  of  time. 
The  phosphate  of  soda  is  both  safe  and  useful.  The  cai-bonate  is  grate- 
ful, and  quite  efficient.  But  potass  is  usually  preferred  ;  its  m-ate  being 
more  soluble  than  that  of  soda.  The  bicarbonate  is  usually  given,  in 
half  drachm  doses ;  largely  diluted ;  and  it  may  be  pleasantly  combined 
with  a  few  grains  of  citric  acid.  The  best  period  for  administration, 
probably,  is  about  two  hours  after  the  principal  meals — when  alkalies 
are  most  wanted  to  neutralize  the  free  acid  of  indigestion ;  and  when 
at  the  same  time  digestion  is  so  far  advanced  as  to  render  it  unlikely 
that  this  process  shall  be  interfered  with  by  the  alkali.  There  are  also 
the  borate,  citrate,  and  tartrate  of  potass — all  available. 
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Simple  though  the  alkaline  remedies  seem,  let  them  never  be  per- 
severed with  carelessly.  Their  over-sustained  use  may  convert  the  sthenic 
state  of  system  into  the  asthenic,  inducing  serious  constitutional  disorder, 
and  causing  an  ammoniacal  and  phosphatic  state  of  the  urine.  The  test- 
paper  must  be  used  from  time  to  time,  and  the  state  of  the  system  must 
be  carefully  attended  to. 

In  those  cases  in  which  digestion  is  obviously  weak  and  imperfect, 
preparations  of  iron  are  useful ;  the  citrate,  in  solution,  may  be  given  in 
moderate  doses  after  each  meal.  Eegimen  is  carefully  attended  to  ;  food 
being  regulated  as  to  both  quantity  and  quality.  Nothing  at  all  approach- 
ing to  a  surfeit  should  ever  be  indulged  in ;  animal  food  should  be 
taken  sparingly,  if  at  all ;  vegetables  and  farinaceous  articles  may  be 
freely  used,  provided  acidity  be  not  produced ;  malt  liquors  should  be 
abstained  from ;  and  wine,  if  taken  at  all,  must  be  used  with  great 
moderation.  The  bowels  require  laxatives  or  alteratives.  In  most 
cases,  a  mercurial  purge  is  a  good  beginning  of  the  treatment  j  and,  if 
the  sthenic  constitutional  symptoms  amount  to  a  febrile  character,  cup- 
ping may  be  also  practised  on  the  loins.  The  skin  must  be  attended  to  ; 
by  ablution,  warm  clothing,  friction,  and  exercise ;  and  if  any  eruption 
exist,  means  must  be  taken  to  remedy  that.  Occasionally,  gentle 
diuretics  would  seem  to  be  of  service.  Colchicum,  it  is  well  known,  is 
a  powerful  eliminator  of  uric  acid ;  and  hence,  probably,  the  main 
reason  of  its  success  in  gout  and  rheumatism.  When  congestion  of  the 
kidney  is  suspected,  the  treatment  is  by  cupping,  rest,  and  antiphlogistic 
regimen. 

The  term  "gravel"  is  ordinarily  applied  to  the  passing  of  the  uric 
acid  deposit.  It  begins  severely,  and  is  liable  to  aggravations ;  and 
these  periods  of  intensity  are  termed  "  fits  of  the  gravel" — characterized 
by  pain  in  the  lumbar  region,  shooting  down  towards  the  groin,  with 
pain  and  retraction  of  the  testicle ;  frequent  micturition,  hot  and  scald- 
ing ;  uneasy  sensations  in  the  thighs,  very  frequently ;  more  or  less 
febrile  disturbance  ;  and  always  plain  indications  of  great  derangement 
of  the  digestive  organs.  It  is  in  such  cases  that  purging,  antiphlogistic 
regimen,  and  sometimes  local  blood-letting,  form  so  excellent  a  com- 
mencement to  the  remedial  means. 

The  ordinary  treatment  may  be  reduced  to  the  following  indications : 
— 1.  To  diminish  the  uric  formation ;  by  moderate  antiphlogistics ; 
regulation  of  diet  and  exercise  ;  and  attention  to  the  skin.  2.  To  in- 
crease the  solvent  power  of  the  urine  ;  by  diluents,  given  cold — yet  not 
so  as  to  discourage  perspiration ;  and  by  gentle  diuretics,  if  necessary. 
3.  To  increase  the  solubility  of  the  deposit ;  by  preventing  or  neutraliz- 
ing the  free  acid,  which,  spohative  of  the  urate's  base,  causes  precipita- 
tion of  the  uric  acid ;  and  by  presenting  an  alkaH  as  a  soluble  base  to 
the  uric  acid.  4.  The  fourth  indication  is  one  of  no  slight '  importance 
— to  favour  extrusion  of  the  gravel ;  by  diuretics  and  diluents  ;  by  warm 
bathing  ;  and  by  exercise.  And,  in  regard  to  this,  it  is  weU  to  remember 
that  the  particles  of  uric  gravel  are  especially  prone  to  aggregation. 

Ilie  Oxalate  of  Lime  Deposit — Tlie  occurrence  of  oxalate  of  Hme  in 
the  urine  as  a  source  of  calculus  has  been  long  known ;  but  the  fre- 
quency of  this  deposit  was  much  underrated,  until  the  careful  researches 
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of  Dr.  Golding  Bird,  who  first  investigated  the  form  of  its  microscopic 
crystidlization,  and  the  symptoms  connected  with  its  occurrence  hi  tlie 
early  stages.  It  constitutes  a  species  of  very  minute  crystalline  gravel, 
which  readily  escapes  observation  by  the  naked  eye,  in  consequence  of 
iho  perfect  transparency  and  absence  of  colour  in  the  crystals.  On  care- 
ful observation,  however,  they  may  often  be  seen  as  mimite  glistening 
points  floating  in  the  urine,  which  usually  contains  a  slight  excess  of 
mucus,  but  is  often  nearly  or  absolutely  clear. 

The  crystals  are  probably  precipitated  within  the  organism  in  most 
instances  ;  they  may,  however,  be  absent  from  the  urine  on  etnission, 
and  be  found  in  great  abundance  twenty-four  hours  afterwards.  The 
mode  in  which  they  are  retained  in  solution  is  not  known,  as  the  oxala 
of  lime  is  exceedingly  insoluble  in  water. 

With  the  exception  of  a  rather  high  specific  gravity,  wliich  is  usual^ 
there  is  nothing  very  characteristic  in  the  appearance  of  urine  containin 
oxalate  of  lime.    The  amount  of  urea  is  generally  large  ;  often,  also, 
iiric  acid  and  its  salts  are  in  excess,  and  sometimes  they  form  deposi"" 
which  co-exist  or  alternate  with  those  of  the  oxalate.     The  earth 


Pig.  323. 

phosphates  are  likewise  usually  in  excess  in  oxaluria,  but  are  held  in 
solution  in  consequence  of  the  acidity  of  the  secretion.  The  colour  of 
the  urine  varies  from  a  pale  straw-colour  to  an  amber  tint,  the  latter 
being  perhaps  more  common  and  characteristic.  The  urine  in  this 
disease  generally,  as  already  mentioned,  deposits  an  excess  of  mucus  ; 
and  along  with  this  there  are  sometimes  found  minute  quantities  of 
seminal  fluid,  as  indicated  by  the  presence  of  spermatozoa  imder  the 
microscope. 

The  most  usual  form  of  the  oxalate  of  lime  as  seen  imder  the 
microscope  is  that  of  octohedral  crystals,  generally  not  more  than  yrinr 
or  of  an  inch  in  diameter,  and  often  much  less  than  this ;  always 

perfectly  transparent,  colourless,  and  exceedingly  sharp  and  well  defined 
Fig.  323.  Oxalate  of  liine  luidcr  the  microscope— From  Donne. 
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ill  their  angles.  Occasionally  the  crystals  arc  "  made  itp  of  a  square 
prism,  Avith  a  four-sided  pyramid  at  each  end,  forming  a  dodecahedron." 
Another  form  much  more  rare,  and  possibly  not  composed  simply  of 
oxalate  of  lime,  is  that  of  dumb-boll-shaped  or  oval  crystals,  often  re- 
sembling "  two  kidneys  Avith  their  concavities  opposed,"  and  possessing 
a  beautiful  radiating  structure  in  some  cases,  while  in  others  they  appear 
homogeneous.  The  crystals  are  insoluble  in  alkalies  or  in  vegetable 
acids  ;  soluble  in  muriatic  or  nitric  acid  ;  and  on  being  subjected  to  a 
red  heat  are  decomposed,  leaving  carbonate  of  lime,  which  dissolves  with 
effervescence  on  the  addition  of  acids.  In  regard  to  the  pathological  or 
physiological  origin  of  oxalate  of  hme,  in  the  economy,  many  speculations 
exist ;  but  none  of  them  are  sufficiently  precise  or  well  founded  to  claim 
attention  in  a  practical  work.  It  is  very  probable  that  this  deposit  has 
some  relation  to  the  decomposition  of  the  tissues,  and  is  formed  at  the 
expense  of  urea  or  uric  acid. 

The  attendant  constitutional  symptoms  are  occasionally  slight ;  com- 
monly, however,  they  are  sufficiently  characteristic  and  distressing  to 
require  attention  and  treatment.  The  patient  is  languid,  weak,  and 
thin ;  often  remarkably  depressed  in  spirits  ;  usually  pale,  sometimes  of 
a  greenish  hue  in  the  face — more  especially  about  the  eyes  and  mouth  ; 
pustular  formations  on  the  skin  are  common  ;  and  so  are  scaly  eruptions ; 
the  shghtest  exertion  induces  great  fatigue ;  the  temper  is  irritable  ;  the 
mind  broods  over  the  ailment,  and  desponds  of  recovery  ;  dyspepsia  is 
present — troublesome,  by  flatulence  and  palpitation,  more  especially 
after  taking  food ;  aching  pain  is  complained  of  across  the  loins ;  and 
the  sexual  power  is  usually  much  impaired.  Sometimes  the  symptoms 
of  phthisis  are  simulated ;  sometimes  those  of  heart  disease.  Not  un- 
frequently,  water  is  made  with  unusual  frequency,  and  with  heat  and 
smarting. 

The  ordinary  causes  of  this  affection  are,  over-exertion  of  mind  or 
body,  excess  of  venereal  indulgence,  habitual  and  gross  errors  of  diet, 
exposure  to  cold,  injuries  done  to  the  lower  part  of  the  spine.  The 
oxalic  acid  would  seem  to  be  the  product  of  faulty  assimilation ;  and  it 
readily  meets  with  its  base.  According  to  some, , the  acid  may  be  intro- 
duced from  without ;  it  being  supposed  to  be  one  of  those  substances 
which  are  capable  of  passing  unchanged  from  the  stomach  to  the  kid- 
neys. According  to  this  view,  the  taking  of  rhubarb,  sorrel,  tomata, 
etc.,  as  articles  of  food,  along  with  the  use  of  hard  water  as  drink,  may 
be  deemed  very  favourable  for  the  establishment  of  the  oxalate  of  lime 
deposit. 

The  treatment  resembles  that  for  the  phosphatic  diathesis.  The 
general  functions  are  looked  to  ;  but  more  especially  those  of  the  stomach 
and  skin.  Diet  is  light  and  nourishing.  Malt  liquor  is  forbidden  ;  and 
a  sparing  allowance  of  brandy  and  water,  with  meals,  is  found  preferable 
to  "wine.  Sugar  is  abstained  from.  W^arm  clothing  must  be  worn  ^  and 
by  friction,  exercise,  and  warm  bathing,  the  pores  are  to  be  kept  free. 
All  sources  of  exhaustion,  and  all  lands  of  depletion  are  to  be  avoided. 
Medicinally,  the  mineral  acids  arc  found  of  much  service  ;  especially  the 
nitro-muriatic,  exhibited  in  some  bitter  infusion.  And  of  the  tonics, 
zinc  and  iron  are  to  be  preferred ;  the  sulphate  of  zinc  more  especially. 
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Colchicum,  too,  may  be  found  useful.  It  is  well  to  remember  that,  in 
treatment,  the  oxalic  often  changes  into  the  uric  diathesis  ;  indeed  it  is 
probable  that  these  two  morbid  states  readily  jmss  into  each  other — it 
costing  the  urea,  as  it  were,  but  little  effort  to  change  into  either  the 
uric  or  the  oxalic  acids.  When,  under  treatment,  the  uric  dejjosit  is 
observed  to  succeed  the  oxalic,  the  use  of  the  acids  must  be  abstained 
from,  at  least  for  a  time. 

Tlie  Phospliatio  Dejwsit. — Normal  urine  contains  a  considerable  pro- 
portion of  phosphoric  acid,  the  greater  part  of  which  is  in  combination 
with  alkaline  bases,  and  forms  salts  which  are  highly  soluble.  The 
phospates  of  lime  and  magnesia  exist  also  in  small  but  very  variable 
quantity,  and  are  held  in  solution,  probably  by  the  acid  of  the  urine, 
along  with  some  of  its  saline  constituents.  These  earthy  phosphates  are 
in  greatest  quantity  after  a  meal,  in  healthy  persons  ;  and  in  various 
diseases,  especially  those  attended  with  emaciation,  appear  to  increase  in 


Fig.  324. 

amount.  They  are  precipitated,  and  form  a  slight  cloudiness  in  the 
urine,  on  the  addition  of  any  caustic  alkali  or  alkaline  carbonate  ;  and 
when  healthy  urine  passes  into  the  state  of  decomposition,  the  earthy 
phosphates  are  also  thrown  down,  owing  to  the  evolution  of  carbonate  of 
ammonia  from  decomposing  urea.  The  precipitate  may  be  either  amor- 
phous or  crystalline.  The  former  generally  consists  of  phosphate  of 
lime  ;  the  other  of  the  triple  phosphate  of  ammonia  and  magnesia.  This 
last,  in  a  nearly  neutral  urine,  crystallizes  in  triangular  prisms  bevelled 
at  one  or  both  ends,  exceedingly  transparent  and  colourless,  like  the 
prisms  of  crystal  used  in  optical  experiments.  These  crystals  are  very 
fidable,  and  are  consequently  often  observed  irregularly  splintered,  or 
shivered  into  small  fragments  ;  they  are  always  perfectly  colourless,  and 
by  this  character  are  easily  distinguished  from  uric  acid.  In  a  higldy 
alkaline  urine  (whether  spontaneously  alkaline  or  decomposed  after  emis- 
sion), the  phosphate  of  ammonia  and  magnesia  occurs  under  a  variety  of 
Fig.  324.  Crystals  of  the  Ainmoniaco-magnesian  pliosphate. — From  Donn?. 
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crj^stalline  forms,  corresponding  to  the  basic  varieties  of  the  salt.  "  When 
rapidly  formed,  this  salt  generally  appears  in  the  form  of  six-rayed  stars, 
each  ray  being  serrated,  or  irregularly  crenate,  often  runcinate,  like  the 
leaf  of  the  taraxaciun,"  There  are,  however,  many  varieties  of  star-shaped 
and  foliaceous  crystals,  consisting  of  basic  triple  phosphate ;  and  generally 
these  are  mixed  Avith  the  nentral  salt  in  the  ordinary  prismatic  form  above 
described.  All  the  forms  may  be  readily  produced  artificially,  by  adding 
ammonia  or  its  carbonate  in  different  quantities  to  the  urine. 

The  phosphatic  gravel  is  usually  white  or  pale  grey — whether  amor- 
phous or  crystalline ;  it  may  be  precipitated  in  the  form  of  plain  gravel, 
or  it  may  be  either  suspended  or  precipitated  in  a  cloud  resembling  that 
of  mucus,  or  it  may  form  as  a  pelHcle  on  the  surface  of  the  urine.  The 
ujine  is  pale  and  copious  ;  of  low  density  ;  occasionally  alkalescent,  when 
voided  ;  never  more  than  very  faintly  acid ;  often  turbid,  the  last  por- 
tion which  is  voided  presenting  a  milky  appearance — the  phosphates 
being  already  precipitated ;  sometimes  it  emits  a  heavy,  sickening  flavour, 
somewhat  similar  to  that  of  weak  broth  ;  not  unfrequently  it  is  ammo- 
niacal  from  the  first,  dark-coloured,  and  loaded  with  mucus ;  in  all  cases, 
it  very  soon  putrefies,  precipitating  the  deposit  copiously,  and  exhaling  a 
very  offensive  odour.  Very  generally,  an  iridescent  pellicle  forms  on  its 
surface ;  consisting  of  minute  shining  crystals  of  the  ammoniaco-magne- 
sian  phosphate. 

The  symptoms  which  attend  the  continuance  of  phosphatic  deposit, 
are  invariably  of  the  asthenic  type.  The  patient  is  pale,  weak,  nervous, 
irritable ;  incapable  of  sustained  exertion  of  either  body  or  mind  ;  the 
bowels  are  flatulent  and  irregular ;  and  an  oppressive,  exhausting  pain, 
or  aching,  is  almost  constantly  complained  of  in  the  loins. 

The  cause  may  be  local  or  constitutional  Whatever  tends  to  exhaust 
the  general,  and  more  especially  the  nervous  system,  tends  to  induce  this 
deposit ;  over-exertion,  especially  of  mind ;  insufficient  food ;  the  habi- 
tual use  of  depressing  medicines,  as  mercury,  alkalies,  saHne  purgatives. 
Also,  this  deposit  is  a  frequent  consequence  of  injured  kidney,  and  of  in- 
jury to  the  spine ;  and  it  is  an  almost  invariable  attendant  on  confirmed 
disease — more  especially  if  organic — in  the  bladder,  kidney,  ureter,  or 
prostate.  An  occasional  deposit  of  phosphates  may  follow  a  slight  and 
transient  cause ;  as  error  in  diet,  or  profuse  perspiration  under  violent 
exercise.  But  continuance  invariably  denotes  broken  health.  The  least 
formidable  cases  are  those  in  which  the  ammoniaco-magnesian  phosphate 
alone  is  found ;  and  the  worst  are  usually  those  in  which  the  deposit 
consists  of  a  combination  of  this  salt  with  the  phosphate  of  lime. 

Happily,  the  phosphatic  gravel  is  not  prone  to  agglomerate  within 
the  bladder,  unless  a  nucleus  be  present ;  then,  however,  the  cohesion  of 
particles,  around  this,  takes  place  rapidly. 

In  treatment — as  in  that  of  the  uric  deposit — we  have  to  dii-ect  at- 
tention both  to  the  deposit,  and  to  the  causes  which  lead  to  its  formation. 
The  mineral  acids — as  the  muriatic,  nitric,  or  a  combination  of  both — 
exert  a  double  influence  ;  they  increase  the  solubility  of  the  phosphates, 
and  at  the  same  time  give  tone  to  the  primse  vite  and  general  system. 
They  are  given  in  doses  of  a  few  drops,  much  diluted,  and  gradually  in- 
creased.   Eegimen  is  carefully  attended  to.    Food  should  be  generous,, 
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yet  light  and  moderate  ;  consisting  chiefly  of  solids.  Acescent  vegetables 
fruits,  and  drinks,  are  injurious ;  for,  however  useful  the  mineral  acids, 
taken  from  without,  may  be,  acids  engendered  within  invariably  betoken 
derangement  of  stomach,  and  that  as  invariably  reacts  most  untowardly 
on  the  iirinary  organs.  Wine  may  be  taken  sparingly.  Over-exertion 
in  any  way  is  avoided  ;  free  air  and  laxity  of  occupation  are  to  be  sought ; 
and  the  skin's  function  must  be  well  looked  to.  The  bowels  are  regu- 
lated ;  but  mercury  and  saline  purges  do  harm.  Diuretics  are  not  given ; 
neither  arc  alkalies — unless  indeed  the  acids  of  indigestion  plainly  ai'e 
troublesome,  and  then  very  small  and  occasional  doses  of  alkali  may  be  of 
service.  Depletion,  in  any  way,  is  not  to  be  thought  of.  Opium  is  of 
much  service ;  by  subduing  the  irritability  of  system.  General  tonics 
are  plainly  indicated.  And  the  decoctions  of  the  diosma  crenata,  pareira 
brava,  and  uva  ursi,  would  seem  to  exert  a  beneficial  influence  specially  on 
the  urinary  system. 

The  Cystine  or  Cystic  Oxide  Deposit. — This  deposit  is  rare ;  but  as 


Fig.  325. 


it  causes  one  of  the  most  obstinate  forms  of  the  calculous  diathesis,  it  is 
necessary  to  mention  it  here.  Cystine  is  always  crystaUine,  though  to 
the  naked  eye  it  scarcely  appears  so,  having  more  resemblance  to  the  paler 
forms  of  lithate  of  ammonia.  It  forms  a  yellowish  sediment,  insoluble 
by  heat,  unaffected  by  vegetable  acids,  but  dissolved  by  strong  mineral 
acids  and  alkalies.  Ammonia  dissolves  it  very  readily,  and  on  evapora- 
tion deposits  it  unchanged  in  the  crystalline  form.  Under  the  microscope 
cystine  appears  in  the  form  of  hexagonal  plates,  often  overlapping  each 
other  so  as  to  form  rather  a  confused  mass.  The  ammoniacal  solution, 
slowly  evaporated,  gives  crystals  which  can  usually  be  distinguished  from 
all  others  without  difficulty. 

Urine  containing  cystine  is  usually  of  a  more  or  less  deep  yellow 
colour,  sometimes  inclining  to  green.  Dr.  Golding  Bird  has  even  seen 
it  o-rass-wreen.    Its  odour  is  either  aromatic  like  that  of  sweet  briar,  or 

Fig.  325.  Crystals  of  cystine. 
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aUghtly  fffitiil.  The  quantity  of  urea  and  of  uric  acid  has  generally  been 
found  below  the  average ;  and  it  is  not  improbable,  from  the  chemical 
relations  of  cystine,  that  it  is  formed  at  the  expense  of  these  physiological 
products.  Cystine  contains  a  largo  proportion  of  sulplinr  (2G  per  cent), 
and  is  therefore  probably  in  some  way  related  to  the  sulphur- extractive 
wbich  is  found  in  normal  urine.  Pathology  has  not  yet  succeeded  in 
throwing  any  useful  light  upon  tbe  circumstances  under  which  the  cys- 
tine diathesis  occurs  ;  the  rarity  of  this  deposit  proving,  fortunately,  an 
obstacle  to  the  extension  of  our  knowledge  in  that  direction.  Its  occur- 
rence is  occasionally  hereditary ;  and  appears  to  bo  little  subject  to  any 
therapeutic  control. 

The  Una  or  Xanthic  Oxide  'Deposit. — This  is  the  rarest  of  all  the 
m-inary  deposits ;  and  was  first  described  by  Dr.  Marcet,  as  the  consti- 
tuent of  a  calculus  weighing  eight  grains.  Neither  its  pathological  his- 
tory, nor  its  chemical  properties  and  relations,  have  been  so  clearly 
ascertained  as  to  demand  notice  in  a  practical  work.  It  has  chiefly  been 
discovered  in  children,  in  the  form  of  calculus.  Dr.  Douglas  Maclagan, 
some  time  since,  found  in  the  iirine  of  a  hysterical  female  traces  of  what 
appeared  to  be  uric  oxide  ;  and  his  investigations  led  him  to  regard  the 
substance  found  in  this  case  as  identical  with  one  of  the  normal  colour- 
ing-matters of  the  m-ine,  precipitated  upon  a  basis  of  earthy  phosphates, 
•It  shewed  under  the  microscope  granular  laminse,  of  irregular  form,  hav- 
ing the  chemical  characters  described  as  those  of  cystine.*' 

Formation  and  Varieties  of  Calcidi. 

The  persistent  establishment  of  any  of  these  deposits  renders  the 
patient  more  or  less  liable  to  the  formation  of  calculi,  and  is  therefore 
justly  regarded  as  a  calculous  diathesis.    A  nucleus  having  formed  in 
some  part  of  the  urinary  passages,  the  particles  of  the  prevailing  deposit 
are  aggregated  around  it,  sometimes  in  a  homogeneous  manner,  more 
generally  in  layers,  which  may  not  unfrequently  differ  widely  in  compo- 
sition.   The  nucleus  may  come  from  within  or  from  without.    A  foreign 
substance  introduced  into  the  bladder,  by  the  urethra,  by  wound,  or  by 
ulceration,  and  remaining  in  that  viscus,  soon  becomes  coated  by  calcu- 
lous matter,  even  though  previously  no  tendency  to  such  deposit  existed. 
Barley-corns,  straws,  beans,  portions  of  bougies,  or  bullets  which  have 
gradually  worked  their  way  inwards,  may  thus  prove  nuclei ;  also  por- 
tions of  instruments,  lint,  or  other  matters,  used  in  operations  on  the 
bladder  ;  or  a  portion  of  necrosed  bone  may  find  its  way,  by  ulceration 
and  abscess,  into  the  viscus.    By  far  the  most  common  nucleus,  however, 
is  provided  by  the  urinary  organs  themselves.    A  few  particles  of  uric 
acid,  or  of  oxalate  of  lime — for  these,  the  former  more  especially,  are 
found  to  be  most  prone  to  formation  in  the  kidney — become  coherent 
immediately  after  secretion ;  and  by  such  aggregation  a  nucleus  is  at 
once  formed,  soliciting  further  addition.    This  addition  may  be  made  at 
the  original  site  of  aggregation,  the  kidney ;  more  frequently,  however, 
descent  takes  place  into  the  bladder ;  and  the  small  renal  concretion 
then  becomes  the  nucleus  of  a  vesical  calculus.    Or  blood,  escaped  from 
•  Monthly  Journal,  August  1851,  p.  131. 
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the  kidney  or  mucous  coat  of  the  bladder,  may  afford  a  mass  of  fibrin 
which  in  like  manner  may  originate  the  formation  ;  all  the  more  readily' 
of  course,  if  a  gravelish  tendency  previously  exist.  As  the  stone  en- 
larges, tlio  original  nucleus  usually  retains  its  central  position ;  the  stone 
moving  loosely  in  the  bladder,  and  receiving  addition  equally  on  all  sides. 
Sometimes,  however,  the  stone  is  found  to  occupy  a  steady  position,  even 
when  not  encysted ;  lying  undisturbed  behind  an  enlarged  prostate,  liv- 
ing one  side  in  constant  and  immediate  contact  with  the  mucous  mem- 
brane, and  presenting  only  a  part  of  its  periphery  to  the  source  of 
additional  deposit.  In  such  cases,  the  nucleus  will  be  found  occupying 
a  lateral  position  in  the  stone's  section ;  enlargement  having  taken  place 
almost  exclusively  on  that  aspect  which  looked  into  the  free  interior  of 
the  viscus. 

Stones  vary  in  their  nature  according  to  the  diathesis  which  prevails 
during  their  formation.    The  following  are  the  varieties  : — 

I.  TJie  Uric  or  Lithic  Acid  Calculus  ;  consisting  chiefly  of  uric  acid,| 
but  often  containing  a  greater  or  less  proportion  of  urate  of  ammonia.! 
This  is  by  far  the  most  common  class  ;  comprising  probably  about  two- 
thirds  of  all  calculi.  The  colour  is  brownish  yellow,  sometimes  like  that 
of  pale  mahogany ;  the  surface  is  either  quite  smooth,  or  finely  tuber- 
culated  by  crystals ;  a  section  shews  aggregation  of  the  particles  in 
laminated  concentric  arrangement  ;  the  form  is  generally  oval,  and  at  the 
same  time  flattened ;  and  the  size  may  vary  from  that  of  a  pea  to  that 
of  a  large  plum.  The  tests  are — solubiHty  in  caustic  potass ;  gradual 
consumption  before  the  blow-pipe ;  digestion  in  nitric  acid,  and  gentle 
evaporation,  producing  a  scarlet  residue,  which  becomes  purple  on  the 
addition  of  ammonia. 

II.  Urate  of  Ammonia  Galculus. — This  salt,  as  just  stated,  enters 
more  or  less  into  the  construction  of  the  uric  calcuH.    Sometimes,  but 
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Pig.  326.  Fig.  327.  Fig-  328. 

rarely,  it  forms  a  concretion  by  itself.  The  surface  is  similar  to  that  of 
the  uric ;  more  frequently  tuberculated  than  smooth  ;  it  is  of  a  clay 
colour ;  the  fracture  is  fine  and  earthy ;  and  the  layers  are  concentric 
This  comparatively  rare  calculus  is  peculiar  to  children.    The  tests  are 

Fig.  326.  The  triple  phosphate  surrounding  a  mulberry  concretion. 
Fig.  327.  Nucleus  sun-oundcd  by  oxalate  of  lime ;  and  this  covered  by  concentric 
layers  of  urate  of  ammonia.    From  a  child. 

Fig.  328.  Oxalate  of  lime,  or  mulberry  calculus. 
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as  for  tlie  preceding ;  with  this  addition,  that  ammonia  is  evolved  during 
solution  in  potass. 

III.  The  Oxalate  of  Lime,  or  Malberry  Calculus;  not  unlike  a  mul- 
berry in  size,  form,  and  colour,  rarely  larger  than  a  walnut ;  by  no 
means  iinfrequent,  especially  in  young  people  ;  always  of  slow  formation. 
The  colour  is  dark  brown ;  density  and  weight  are  comparatively  great ; 
the  surface  is  almost  always  rudely  tuberculated,  or  covered  with  promi- 
nent excrescences  ;  the  textiu'e  is  imperfectly  laminated ;  and  the  stone 
is  always  single.  The  tests  are — solution  in  nitric  acid,  when  reduced 
to  a  powder  and  heated  ;  the  blow-pipe,  consuming  the  acid  with  efflor- 
escence, leaves  quick-lime  in  powder,  which,  if  moistened,  gives  to 
turmeric  paper  a  red  stain. 

Small  calculi  of  oxalate  of  lime,  in  size,  form,  and  general  appear- 
ance, very  like  hemp-seeds,  sometimes  form  in  the  kidney.  Descending, 
they  may  be  extruded  with  the  urine ;  but  if  one  remain  in  the  bladder, 
it  becomes  variously  coated,  according  to  the  diathesis  that  prevails.  If 
the  oxalic  diathesis  continue,  the  hemp-seed  sooner  or  later  passes  into 
the  mulberry  formation. 

IV.  Phosjyhate  of  Lime  Calculus. — Calculi  seldom  consist  of  this 
salt  alone.  When  they  do,  the  surface  is  smooth  like  that  of  porcelain ; 
the  colour  is  a  pale  brown ;  the  texture  is  regularly  but  loosely  lami- 
nated ;  the  form  is  spheroidal.  The  stone  is  friable,  and  usually  of  small 
size.  The  tests  are — solubility  in  nitric  and  muriatic  acids,  and  precipi- 
tation by  liquor  ammonise  ;  resistance  to  the  blow-pipe,  unless  at  a  very 
rutense  heat.  This  formation  commonly  enough  occurs  in  alternatiag 
layers  with  other  deposits. 

V.  The  Ammoniaeo-Magnesian  Phosphate  Calculus  ;  commonly  called 
the  Triple  Phosphate  Calculus — although  that  term  might  with  fully  as 
much  accuracy  be  applied  to  the  next  variety.  This  and  the  following 
seldom  occur  as  composing  stones  entirely  ;  but 
rather  as  coatings  or  layers  of  others — the  uric  and 
oxalate  of  lime  more  especially.  The  colour  is  nearly 
white  ;  the  surface  is  covered  with  minute  shining 
crystals ;  the  texture  is  not  laminated,  or  at  least  is 
imperfectly  laminated ;  the  stone  is  soft,  easily  broken 
and  pidverised,  and  may  attain  to  a  large  size.  The 
tests  are — solubility  ui  acetic  or  muriatic  acid  ;  evolu- 
tion of  ammonia,  when  treated  with  liquor  potasses  ; 
diminution  and  imperfect  fusion  under  the  blow-pipe,  exhaling  an  ammo- 
niacal  odour. 

VI.  The  Fusible  Calculus;  composed  of  the  ammoniaco-magnesian 
phosphate,  conjoined  with  phosphate  of  lime ;  is  white  and  friable,  like 
chalk ;  and  may  stain  the  finger  when  touched ;  the  size  and  form  are 
very  various  ;  fi-eqaently  it  attains  to  a  very  large  size,  and  is  often  met 
with  encrusting  foreign  bodies.  The  test  is,  its  remarkable  fusibility  into 
a  clear  glass  before  the  blow-pipe.  It  is  partially  soluble  in  dilute-acetic 
and  sulphuric  acids,  the  remainder  dissolving  in  muriatic  acid,  and  in- 
soluble in  caustic  potash,  but  when  treated  with  it  giving  off  ainmonia. 

VII.  The  Carbonate  of  Lime  Calculus  is  common  in  the  lower  ani- 
Fig.  329,  The  triple  phosphate  surrounding  a  centre  of  uric  acid. 
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mals,  but  rare  in  man.  It  is  white,  spherical,  smooth,  and  very  friable  • 
and  dissolves  in  muriatic  acid,  with  effervescence. 

VITI.  TliR  Cystic  Oxide  Calculus  is  also  rare  ;*  of  a  yellowish- white 
colour,  semi-transparent,  glistening,  wax-like  aspect ;  the  surface  smooth, 
but  of  a  crystallized  appearance  ;  not  laminated  in  texture,  but  present- 
ing the  appearance  of  a  confusedly  crystallized  mass  ;  the  fracture  exhibits 
a  peculiar  shining  lustre ;  small  fragments  are  semi-transparent.  Tlie 
blow-pipe  elicits  a  peculiar  odour,  like  that  of  sulphuret  of  carbon ;  and 
there  is  a  ready  solubility  in  alkalies  and  mineral  acids. 

IX.  TlieUi  'ic  or  Xantliic  Oxide  Calculus  is  still  more  rare  than  either 
of  the  preceding.  The  texture  is  compact,  hard,  and  laminated ;  the  sur- 
face is  smooth,  the  shape  ovoid,  the  colour  cinnamon-brown.  The  tests 
are — consumption  before  the  blow-pipe,  leaving  a  white  ash,  and  exhaling 
a  peculiar  foetid  odour ;  solubility  in  acids  and  alkalies — more  readily  in 
the  latter ;  the  residue  of  solution  in  nitric  acid,  evaporated  to  dryness, 
of  a  bright  lemon-yellow  colour — whence  the  name. 

X.  Tlie  Litliate  of  Soda  sometimes  enters  into  the  composition  of 
calculi ;  but  very  rarely  constitutes  a  calculus  of  itself.  The  mass  is 
white,  friable,  and  soft,  like  what  is  seen  in  the  tophous  concretions  of 
gout,  in  the  neighbourhood  of  joints.  The  tests  are — solubility  in  caustic 
potash,  with  the  aid  of  heat ;  in  treatment  with  dilute  sulphuric  or  mu- 
riatic acids,  the  soda  is  separated,  while  the  uric  acid  remains  and  may 
be  obtained  by  filtration  and  washing. 

XI.  The  Fibrinous  Calculus,  like  the  xanthic  oxide,  occurs  with 
extreme  rarity.  And,  perhaps,  the  term  calculus  is  scarcely  applicable 
to  the  almost  solitary  case  on  record ;  in  which  small  concretions  were 
passed,  of  the  size  of  peas,  yellow,  like  wax,  and  composed  of  fibrin — 
probably  the  result  of  a  bloody  clot,  in  either  the  kidney  or  bladder. 
Such  formations,  however,  as  already  stated,  may  not  unfrequently  con- 
stitute nuclei  of  the  ordinary  calculi. 

XII.  Tlie  Alternating  Calculus,  though  last  in  the  arrangement,  is 
not  the  least  frequent  in  occurrence.  Few  large  calculi,  indeed,  fail  to 
present  more  or  less  of  the  alternating  character  ;  the  nucleus  consisting 
of  uric  acid  or  oxalate  of  lime  ;  variously  coated  or  alternated  ;  the  last 
covering  invariably  phosphatic,  and  most  frequently  of  the  nature  of 
fusible  calculus.  The  mulberry  or  uric  calculus,  having  formed,  creates 
much  irritation  in  the  urinary  organs,  and  causes  changes  also  in  the 
general  system  for  the  worse ;  the  urinary  secretion  becomes  more  and 
more  depraved ;  and  at  last  that  derangement  is  produced  which  is  favour- 
able to  the  formation  of  the  ammoniaco-magnesian  phosphate ;  this  is 
deposited  on  the  growing  stone,  and,  uniting  with  phosphate  of  Kme  now 
furnished  by  the  diseased  mucous  membrane  of  the  bladder,  constitutes 
the  fusible  formation. 

Such  are  the  varieties  of  Urinary  Calculi.  Those  ordinarily  occurring 
are,  the  uric,  mulberry,  phosphatic,  and  alternating.  Forming  in  the 
kidney,  and  remaining  there,  a  calculus  is  said  to  be  Eenal ;  originating 
in  the  bladder,  or  growing  there  after  descent  from  the  kidney,  it  is  said 

*  I  had  occasion  to  remove  a  calculus  of  this  nature,  successfully,  from  a  patient 
on  whom  Mr.  Listen  had  removed  a  like  stone  fifteen  years  before. — Monthly  Journal, 
1849,  pp.  791  and  886. 
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to  be  Vesical ;  originating  in  the  urethra,  or  arrested  there  in  its  passage 
outwards  from  the  bladder,  it  is  said  to  be  Urethral ;  formed  in  the  pros- 
tatic ducts,  it  is  said  to  be  Prostatic. 

Stone  is  most  common  in  temperate  climates,  and  in  early  years  ;  of 
adults,  the  old  are  more  frequently  attacked 
than  the  young.  The  sedentary  are  more 
liable  than  the  active,  the  luxurious  than  the 
temperate,  the  males  than  the  females.  Cer- 
tain districts  are  remarkably  prolific  in  stone  : 
Norfolk,  for  example,  and  the  east  coast  of 
Scotland.  The  disease  is  doubtless  hereditary, 
like  its  kindred  affection,  gout ;  and  this  cir- 
cumstance may  obviously  be  made  somewhat 
subservient  to  the  explanation  of  prevalence 
in  certain  localities.  Frequency  of  occurrence 
leads  to  skilful  practitioners  and  the  flocking 
of  patients ;  the  patients  recover,  and  raise 
a  breed  of  men  of  like  tendencies  with  them- 
selves. Where  the  disease  is  rare,  on  the  other 
hand,  the  treatment  is  less  skilful ;  the  af- 
fected migrate,  and  the  chance  of  reproduction  from  those  who  remain 
is  but  slight. 

Injuries  of  the  spine  obviously  favour  alkaline  formations ;  causing 
perversion  of  function  in  the  kidney,  and  in  the  lining  membrane  of  the 
bladder,  with  want  of  expulsion  or  self-cleansing  power  in  the  latter 
viscus.  An  injury  done  to  the  kidney  itseK  also  favours  stone  ;  by  dis^  - 
ordering  secretion,  and  at  the  same  time  furnishing  coagula  as  nuclei  for 
the  formation.  Long- continued  strictures,  and  affection  of  the  prostate, 
are  obviously  predisposing  causes  ;  deteriorating  the  secretion  of  urine — 
through  disorder  of  the  general  health,  and  prolongation  of  irritation  from 
the  original  seat  of  disease,  upwards  to  the  kidney  ;  at  the  same  time 
opposing  satisfactory  expulsion  of  the  bladder's  contents.  Some  children 
seem  born  with  stone  ;  afflicted  with  congenital  calculous  diathesis. 

The  treatment  of  calculous  disease  plainly  resolves  itself  into  the  fol- 
lowing indications  : — 1.  To  prevent  the  formation  of  stone,  by  correction 
of  the  calculous  diathesis.  2.  To  favour  spontaneous  expulsion  of  the 
stone,  when  formed.  3.  To  diminish  suffering,  and  delay  progress  of  the 
disease.  4.  To  remove  the  stone  by  operation,  when  circumstances  are 
favourable.  5.  Unfortunately  we  are  not  yet  warranted  in  filling  up  as 
a  fifth  indication,  removal  of  the  stone  by  lithontriptics,  or  other  means 
independent  of  operative  interference. 

Renal  Calculi 

Eenal  Calculi  at  first  consist  either  of  uric  acid,  or  of  oxalate  of  lime  ; 
most  frequently  the  former.  Particles  cohere,  either  simply  to  each  other, 
or  round  a  nucleus  of  blood-clot,  fibrin,  or  other  animal  substance.  And 
a  beginning  having  been  made,  however  slight,  addition  speedily  takes 
place,  provided  the  calculous  diathesis  continue — as  is  not  unlikely,  seeing 

Fig.  330.  Section  of  an  alternating  calculus  ;  chiefly  composed  of  uric  acid. 
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tliat  the  irritation  of  tlie  calcnlus  reacts  unfavourably  on  the  kidney,  caus- 
ing continuance  or  even  increase  of  depraved  secretion.  Mere  sand  may 
remain  in  the  tuhuli ;  but  calculi  lodge  in  the  infundibula ;  and  thence 
may  descend  to  the  pelvis  of  the  kidney.  And  if  a  calculus  continue  m 
any  of  these  cavities  for  some  time,  a  peculiarity  of  shape  is  acquired — 
diagnostic  of  such  formations — dependent  on  the  form  of  the  cavity ;  in 
fact,  the  stone — though  usually  small,  oval,  and  smooth,  of  a  reddish- 
brown  colour  and  granular  surface,  like  uric  calculi  in  general — sometimes 
enlarges  to  a  considerable  size,  forming  an  accurate  cast  of  the  pelvis  and 
infmidibula,  or  assuming  the  form  and  appearance  of  a  piece  of  rough 
branching  coral.  This  happens  when  the  calculus  continues  to  be  renal ; 
more  frequently,  however,  it  descends  by  the  ureter  to  the  bladder ;  thence 
to  be  expelled  by  the  urethra,  or  to  enlarge  into  a  vesical  calculus.  If  it 
remain  in  the  Icidney,  serious  changes  take  place  in  that  organ.  Tlie 
cavity  or  cavities  are  completely  occupied ;  then,  the  size  increasing, 
encroachment  by  pressure  is  made  on  the  texture  of  the  gland,  until  tliis 
may  come  to  consist  of  little  more  than  a  mere  cyst,  within  which  the 
large  stone  is  contained.  Sometimes  active  inflammatory  change  occui's ; 
the  kidney  suppurates  ;  the  matter,  obeying  the  general  rule  of  seeking 
the  external  surface,  may  point  posteriorly  ;  and,  evacuation  having  taken 
place,  the  stone  may  be  felt  by  the  probe  or  finger. 

The  symptoms  of  stone  in  the  kidney  are  generally  as  follows  ; — A 
dull  aching,  with  a  sensation  of  weight,  is  felt  in  the  loins  ;  with  a  sharp 
pricking  feeling  in  the  region  of  the  kidney.  Sometimes  there  is  pain 
in  the  scrobiculus  cordis  ;  sometimes  there  are  fits  of  vomiting  •  generally 
the  stomach  is  irritable.  The  urine,  from  time  to  time,  shews  an  admix- 
ture of  blood ;  and,  along  with  this,  the  discharge  of  small  fibrinous  clots 
is  apt  to  occiu",  especially  after  exercise ;  which,  when  rude  and  violent, 
aggravates  aU  the  symptoms.  There  is  frequent  desire  to  make  water, 
with  pain  referred  to  the  orifice  of  the  urethra,  and  to  the  testicle  upon 
the  affected  side,  which  is  sometimes  tender  upon  pressure  and  retracted. 
Numbness,  pain,  and  cramp  in  the  corresponding  thigh  are  very  common. 
Febrile  aggravations  are  liable  to  occur,  the  kidney  becoming  the  subject 
of  intercurrent  seizures  of  an  inflammatory  nature.  Purulent  matter  may 
descend  from  the  pelvis,  and  be  voided  with  the  lu'ine ;  and  by  continu- 
ance of  such  discharge,  by  the  htematuria,  by  the  pain  and  general  disorder, 
serious  exhaustion  may  ensue.  Generally,  irritation  descends ;  and  the 
bladder  ultimately  sympathises  more  or  less,  by  functional  or  organic  dis- 
order. Large  calculi,  occupying  the  whole  gland,  may  sometimes  be  felt 
by  external  manipulation  ;  and,  in  the  open  suppurated  conchtion,  a  very 
accurate  diagnosis  may  be  arrived  at,  as  already  stated. 

Generally  the  stone,  at  no  long  period  after  its  first  formation,  descends 
by  the  ureter ;  tliis  movement  being  induced  by  its  own  weight,  and  by 
the  flow  of  urine.  Sometimes,  however,  it  is  arrested  in  the  passage ;  an 
event  towards  wHch  the  irregular  and  oval  form  of  the  calculus  is  mani- 
festly favourable.  The  ureter  may  be,  in  consequence,  either  Avholly  or 
partially  obstructed.  Usually  the  form  of  the  calculus  is  such  as  to 
favour  the  urine's  escape  by  its  side ;  but  still  even  such  partial  obstnic- 
tion,  if  long  continued,  may  lead  to  very  serious  results  ;  dilatation  of  the 
ureter  above,  of  the  kidney's  pelvis,  and  of  the  infundibula ;  absorption 
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of  the  proper  structure  of  tlie  kidney ;  and  consequent  interruption  to 
the  function  of  that  important  organ.  Indeed,  under  such  circumstances, 
the  parts  have  been  found  reduced  to  the  condition  of  a  cln-onic  abscess  ; 
tlie  distended  pelvis  and  infundibula  being  converted  into  a  flocculent 
surface  secreting  much  puriform  fluid.  And  other  dangers  attend  on 
the  arrest ;  inflammatory  disease,  kindled  in  the  obstructed  part,  may 
extend  to  the  parts  adjoining,  and  may  involve  the  abdomen  in  peritonitis; 
or  ulceration  may  take  place,  with  perforation ;  and  through  the  aperture 
fatal  urinary  extravasation  may  occur ;  or  the  calculus  may  find  its  way 
into  the  intestine.  It  has  even  been  known  to  become  arrested  at  the 
point  where  the  ureter  crosses  the  bifurcation  of  the  common  iliac  artery, 
and  setting  up  ulceration  in  the  uruiary  channel  and  the  adjacent  artery, 
to  cause  a  fatal  hemorrhage  into  the  ureter  and  bladder.  Complete 
obstruction  by  the  arrest  is  fraught  with  utmost  peril  j  distension  of  the 
pelvis  and  infundibula,  rapid  and  great,  is  likely  to  cause  suppression  of 
urine — always  most  hazardous ;  there  is  a  greater  risk  of  suppuration 
and  idceration  than  in  the  partial  case ;  and  the  over-distended  ureter 
may  even  give  way  by  bursting.  In  the  case  of  partial  obstruction  there 
is  a  chance — though  a  remote  one — of  ulceration  proving  chronic  and 
sthenic  ;  preceded  and  accompanied  by  plastic  formation,  and  consequent 
consolidation  of  tissues  ;  advancing  towards  the  surface ;  and  ultimately 
discharging  the  offending  body  externally.  Or  the  calculus  may  remain 
in  the  ureter  with  partial  obstruction  ;  as  it  enlarges,  it  usually  assumes 
the  form  of  an  hour-glass,  the  increase  of  deposit  taking  place  chiefly  at 
either  extremity  ;  and  sooner  or  later  death  is  the  result.  Occasionally, 
a  descending  stone  has  been  known  to  become  arrested  in  the  termination 
of  the  ureter ;  one  part  Avithin  the  ureter,  partially  obstructing  it ;  the 
other  projecting  into  the  cavity  of  the  bladder,  and  receiving  increase 
there  ;  constituting  a  troublesome  variety  of  vesical  calculus. 

A  small  smooth  calculus  may  glide  down  the  ureter  imperceptibly. 
More  frequently,  descent  is  marked  by  symptoms.  The  patient  is  sick 
and  vomits  ;  he  is  alarmed,  feeling  a  change,  and  afraid  of  the  result ;  he 
is  attacked  by  cold  chills  and  shivering ;  the  pain  shifts  from  the  kidney, 
shoots  downwards  in  the  course  of  the  ureter,  and  often  down  the  middle 
of  the  corresponding  hypogastric  region  and  thigh — intense,  and  some- 
times almost  insupportable  ;  the  testicle  is  retracted  and  painful — the  seat 
of  neuralgia,  or  irritation ;  sometimes  the  irritation  induces  the  inflam- 
matory process,  and  acute  orchitis  results.  The  pulse  is  comparatively 
little  affected,  but  fever  may  at  any  time  supervene,  in  consequence  of 
inflammatory  seizure  in  the  ureter,  kidney,  bladder,  or  testicle.  If  arrest 
and  obstruction  take  place,  all  the  symptoms  are  much  aggravated.  In 
most  instances  the  urinary  secretion,  by  dilating  the  ureter,  favours  the 
onward  progress  of  the  calculus,  and  washes  it  into  the  bladder.  Wlien, 
however,  the  obstruction  is  complete,  and  the  other  kidney  insufficient, 
from  old-standing  disease  of  its  secreting  texture,  to  maintain  a  sufficient 
excretion  of  the  elements  of  the  urine,  urtcmia  with  somnolence  and  fatal 
coma  is  almost  certain  to  ensue. 

The  treatment  of  renal  calculus  consists  in  favouring  descent,  and 
palliating  the  urgency  of  the  symptoms.  The  warm  bath  relaxes  ;  opium 
does  the  same,  and  assuages  pain  ;  purgatives  and  diuretics  favour  descent. 
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Smart  exercise  is  also  of  service.  In  tlie  first  instance,  antiphlogistics 
are  not  demanded;  they  are  held  in  readiness  for  the  threatening  of 
inflammatory  accession.  Not  the  least  important  part  of  the  treatment  is 
the  adoption  and  maintenance  of  such  means  as  are  best  suited  for  over- 
coming the  diathesis  on  which  the  existence  of  the  stone  depends.  Should 
there  be  reason  to  apprehend  arrest  in  the  ureter,  witli  complete  or  even 
great  obstruction,  diuretics  and  diluents  will  of  course  be  refrained  from  ; 
but  laxatives,  such  as  castor-oil  combined  with  opium,  or  cannabis  Indica, 
will  afford  relief  When,  however,  the  vomiting  precludes  us  from  such 
a  mode  of  administration,  either  opiate  enemata  may  be  given,  or  chloro- 
form administered  by  inhalation,  and  its  effects  maintained  so  long  as 
the  attack  lasts.  The  warm  bath,  and  even  venesection,  may  sometimes 
be  found  advantageous.  When  the  descent  of  the  calculus  has  been  com- 
pleted, and  the  bladder  is  reached,  diluents  will  be  found  useful  in  favour- 
ing complete  expulsion  of  the  foreign  body. 

When  a  large  stone  lodges  in  the  kidney,  and  its  presence  can  be  made 
out  with  tolerable  certainty,  nephrotomy  has  been  proposed  ;  cutting  into 
the  gland  from  behind,  and  extracting  the  stone.  This  is  not  warrant- 
able, however,  except  in  those  cases  in  which  nature  has  effected  the 
greater  part  of  the  procedure  ;  when  suppuration  has  taken  place ;  when 
the  textures  intervening  between  the  stone  and  the  sui'face  are  matted 
together  and  consolidated  ;  when  the  stone  has  become  superficial ;  and 
when,  in  short,  there  is  no  risk  of  any  mistake  in  diagnosis,  or  of  inflict- 
ing a  fatal  injury.  Then  the  pointing  abscess  may  be  opened,  or  the 
aperture  already  existing  may  be  enlarged,  and  the  stone  may  be  seized 
and  removed.  Such  cases,  however,  are  very  rare,  as  can  readily  he 
understood. 

Vesical  Calculus. 

As  already  stated,  vesical  calculus  may  originate  in  the  bladder, 
formed  on  a  nucleus  there.  More  frequently,  it  may  be  said  to  be  a 
continuation  of  the  renal  concretion.  On  descent  having  been  completed, 
the  sufferings  which  accompanied  it  generally  cease ;  the  patient  enjoys  a 
period  of  comfort ;  and  he  is  apt  to  imagine  himself  rid  of  the  malady. 
Uneasiness,  however,  returns ;  and  in  no  long  time  the  symptoms  of  stone 
in  the  bladder  become  marked  and  characteristic.  The  water  is  passed 
with  unusual  frequency,  and  with  more  or  less  pain.  Desire  to  evacuate 
the  bladder  is  not  only  frequent  but  sudden  and  irresistible ;  and  the  eva- 
cuation does  not  bring  relief  On  the  contrary,  the  pain,  which  existed 
daring  micturition,  is  aggravated  when  the  bladder  is  empty,  and  when 
spasmodic  contraction  of  the  middle  coat  expels  the  last  few  drops  of 
urine,  and  brings  the  morbidly-sensitive  mucous  membrane  into  direct 
and  rough  contact  with  the  calculus.  The  pain  is  referred  cliiefly  to  the 
point  of  the  penis,  with  a  sensation  as  if  something  lodged  there ;  aud, 
in  consequence,  tlie  prepuce  and  end  of  the  glans  are  Liable  to  be  pinched 
and  pulled  by  the  patient  involuntarily.  This  especially  takes  place  in 
children  ;  and  in  them  it  is  common  to  observe  the  forefinger  and  thumb 
pale  and  sodden  in  their  points  like  those  of  a  washerwoman.  We  may 
find  elongation  and  oedema  of  the  prepuce,  from  the  same  cause,  A 
slight  change  of  posture  may  induce  the  desire  for  micturition.    It  is 
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sure  to  be  induced  and  aggravated,  as  well  as  the  pain,  by  exercise  ; 
more  especially,  by  being  roughly  jolted  in  a  cart  or  other  carriage  ;  and 
then,  too,  we  may  expect  the  urine  which  is  passed  to  be  more  or  less 
bloody.  A  stooping  posture  is  usually  adopted  during  micturition  ; 
sometimes  the  patient  rests  on  his  knees  and  elbows  j  sometimes  he 
leans  over  and  rests  on  his  head  ;  or  has  positively  been  Icnown  to 
stand  upon  his  head,  his  feet  resting  against  the  wall ;  the  object 
beiug  to  avert  pain,  by  removing  the  calculus  from  the  most  sensitive 
•  part  of  the  bladder — the  trigone.  The  water  at  first  may  flow  in  full 
stream,  and  then  it  may  stop  suddenly ;  the  stone  having  moved  to  the 
posterior  orifice  of  the  urethra,  and  temporarily  occluded  it,  causing  aggra- 
vation of  pain.  By  change  of  posture,  the  stone  is  dislodged,  and  the 
flow  restored.  The  stone,  acting  constantly  as  a  source  of  irritation  to 
the  lining  membrane  of  the  bladder,  induces  congestion  there ;  increase 
and  change  in  the  secretion  result ;  mucus  coming  iu  greater  quantity, 
and  more  viscid  than  usual.  And  hence  a  common  symptom  of  stone  is, 
the  presence  of  such  mucus  in  the  urine ;  settling  down  in  the  bottom  of 
the  pot,  and  often  shewing  itself  there  in  great  quantity,  on  the  water 
being  carefully  poured  off.  If  a  chronic  inflammatory  process  have  been 
lit  up  in  the  inner  coat,  the  mucus  degenerates  still  farther,  and  re- 
sembles purulent  matter.  If  suppuration  have  occurred,  the  membrane 
at  the  same  time  ulcerating,  the  bladder  will  contain  more  or  less  of  true 
pus.  And  under  such  circumstances,  the  urine  will  generally  be  found 
dark-coloured,  turbid,  alkaline,  and  foetid.  The  rectum  sympathizes,  more 
especially  in  children ;  the  bowel  becomes  irritable  ;  or  hemorrhoids 
form  ;  or  prolapsus  ani  occurs.  Frequently  there  is  a  sympathetic  un- 
easiness elsewhere  ;  the  testicles  may  be  tender  and  retracted,  from  time 
to  time  j  pain  often  shoots  down  the  thighs  j  and  unpleasant  heat  is 
sometimes  complained  of  in  the  soles  of  the  feet. 

The  symptoms  are  not  uniformly  severe,  but  are  liable  to  remissions 
and  exacerbations ;  the  latter,  termed  "  fits  of  the  stone,"  are  attended 
with  great  agony — as  the  self-performed  operations  of  the  blacksmith  of 
Amsterdam  and  the  cooper  of  Konigsberg  abundantly  testify — goaded 
on  by  torture  to  the  desperate  effort  of  ridding  themselves  from  the  stone 
by  their  own  hands.  These  aggravations  are  induced  by  exercise,  error 
in  diet,  or  constitutional  disorder  ;  and  the  greater  part  of  the  suffering, 
it  is  probable,  is  directly  dependent  on  spasm  of  the  muscular  coat  of  the 
bladder.  The  symptoms  also  vary  according  to  peculiarity  of  constitu- 
tion. One  patient  may  suffer  intensely,  enjoying  scarcely  a  moment's 
ease  ;  while  another  complains  but  little,  and  follows  his  usual  avoca- 
tions, little  disturbed ;  and  yet  the  local  circumstances  may  be  very  similar 
in  both.  And  again,  a  variety  in  suffering  is  found  to  depend  very 
much  on  the  nature  of  the  stone  and  the  diathesis.  The  mulberry,  con- 
trary to  what  would  be  expected,  occasions  less  uneasiness  than  the 
smooth  uric  concretion.  The  phosphatic  stone  probably  occasions  more 
suffering  than  any  other  form  of  calculus  ;  the  general  system  being  more 
deranged,  as  well  as  the  mucous  membrane  of  the  bladder  being  in  a 
diseased  state  ;  and  both  being  consequently  prone  to  resent  the  stone's 
stimulus ;  in  other  words,  both  the  general  and  the  local  sensibility  are 
morbidly  increased.    Also,  with  a  varying  diathesis,  the  intensity  of  the 
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sjTuptoms  will  vary.  The  oxalate  of  lime  at  first  gives  little  trouble  ■ 
but  it  becomes  coated  with  uric  concretion,  and  increase  of  pain  at  once 
announces  the  change ;  again  the  oxaluria  prevails,  and  a  remission  in 
the  symptoms  is  experienced.  But  should  the  phosphatic  diathesis  ensue, 
the  symptoms  are  more  severe  than  they  have  yet  been.  For  not  only 
is  the  aggravation  of  the  symptoms  local ;  the  constitution  also  suffers, 
and  that  seriously. 

By  supervention  of  enlargement  of  the  prostate,  the  symptoms  may 
be  either  mitigated  or  increased.  If  the  gland  simply  increase  in  bulk, 
the  former  result  may  take  place ;  the  swelling  coming  to  occupy  the 
most  sensitive  part  of  the  bladder,  and  consequently  saving  that  from 
contact  with  the  stone.  But  if  the  gland  be  ulcerated  towards  the 
bladder,  and  the  stone  rest  in  contact  with  the  ulcerated  surface,  suffer- 
ing will  be  greatly  aggravated. 

The  most  ordinary  and  diagnostic  signs  of  stone  are — frequent,  sud- 
den, irresistible,  unrelieved  desire  to  make  water ;  pain  at  the  point  of 
the  penis,  best  marked  after  the  bladder  is  empty  ;  mucous  urine,  occa- 
sionally bloody ;  sudden  arrest  of  the  flow  of  urine,  and  restoration  of 
the  flow  by  change  of  posture.  These  fully  warrant  the  surgeon  in  sus- 
pecting the  existence  of  vesical  calculus,  and  in  adopting  the  necessary 
means  to  detect  it ;  but  of  themselves,  they  never  prove  the  existence 
of  stone.  The  general  symptoms  of  stone — and  even  the  most  pointed 
of  them — may  be  very  closely  simulated  by  other  affections  ;  by  organio 
disease  of  the  kidney,  by  renal  calculus,  by  irritation  or  organic  disease 
in  the  rectum,  by  disease  of  the  coats  of  the  bladder,  by  prostatic 
affection,  by  stricture  of  the  urethra.  Certainty  can  never  be  arrived 
at  without  the  use  of  the  sound. 

This  operation  consists  in  the  introduction  of  an  instrument  into  the 
bladder,  by  means  of  which  the  stone  may  be  felt  and  heard,  when  the 
instrument  comes  in  contact  "with  its  surface.  The  operation  must 
always  be  regarded  as  an  important  one,  requiring  care  and  skill  in  its 
satisfactory  employment.  As  the  introduction  of  a  sound  by  the  urethra, 
and  its  movement  in  the  bladder  during  perquisition,  must  always  be 
attended  with  more  or  less  uneasiness  or  even  suffering — unless  ansesthesia 
by  chloroform  be  employed — and  as  there  may  always  be  a  greater  or  less 
risk  of  undue  excitement  following,  it  should  not  be  at  once  and  indis- 
criminately resorted  to.  It  can  readily  be  understood  how  the  careless 
and  rude  use  of  a  soimd  in  an  irritable  bladder  and  patient — had  re- 
course to  after  walking,  or  travelling  in  any  way,  and  not  protected  by 
rest  and  suitable  treatment  afterwards — may  induce  serious  cystitis,  with 
implication  of  the  kidney  ;  and  it  is  salutary  to  remember  that  a  cystitis 
thus  caused  has  once  and  again  proved  fatal.  A  patient — say  from  the 
country  and  just  arrived — presenting  himself  with  the  ordinary  symptoms 
of  stone,  is  not  at  once  to  be  sounded,  and  at  once  dismissed.  We 
should  first  ascertain  that  pulse,  kidney,  and  bladder  are  sufficiently  quiet 
to  admit  of  this  operation  being  practised  with  impimity ;  and,  after  its 
performance,  rest  should  certainly  be  enjoined  for  some  time,  perhaps 
with  sedative,  or  even  antiphlogistic  treatment.  In  children,  and  in 
irritable  adults,  it  is  well  to  use  chloroform,  as  formerly  stated. 

The  instrument  best  suited  for  the  purpose  of  sounding,  and  in  com- 
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uiou  use,  is  of  steel,  of  medium  size,  furnished  with  a  broad  and  smooth 
steel  handle,  and  straight  till  within  two  inches  of  the  extremity— 
where  it  is  sharply  curved.  Of  steel,  and  broad  in  the  handle,  so  that  its 
impingement  on  the  calculus  naay  be  the 
more  distinctly  felt ;  and  of  a  sharp,  short 
curve  at  its  end,  so  that  the  straight  por- 
tion being  in  the  urethra,  while  the  whole 
of  the  curve  is  within  the  bladder,  the  end 
may  be  moved  about  in  that  viscus  freely, 
and  in  all  directions ;  of  medium  size — 
not  so  large  as  to  be  grasped  tightly  by 
the  urethra,  and  so  be  limited  in  its  move- 
ments— and  yet  large  enough  to  afford  a 
steady  grasp  to  the  operator,  with  surface 
enough  for  readily  striking  the  stone.  The  bladder  should  be  as 
much  distended  by  retained  urine  as  the  patient  can  conveniently 
bear;  so  as  to  afford  room  for  the  instrument's  play.  The  patient 
is  placed  recumbent ;  and,  the  sound  having  been  gently  introduced, 
the  convexity  of  its  curve  is  pressed  in  the  direction  of  the  ordi- 
nary site  of  stone — at  the  most  dependent  part  of  the  bladder,  be- 
hind the  prostate.  There,  a  hard  substance  being  felt,  the  instrument 
is  moved  sharply,  with  a  gentle  striking  movement ;  and,  in  addition  to 
the  rub  which  was  at  first  conveyed  to  the  operator's  hand,  a  distinct 
click  will  be  heard,  while  a  more  defined  and  vivid  impression  of  im- 
pingement on  a  foreign  body  will  be  felt.  And  without  this  combined 
indication  of  touch  and  hearing,  the  surgeon  should  never  be  satisfied  of 
the  existence  of  stone.  If  nothing  be  found  in  the  ordinary  site,  the 
instrument's  point  must  then  be  moved  carefully  and  inquiringly  in  every 
direction  ;  groping  at  first,  as  a  probe  ;  and,  on  finding  resistance,  moved 
■with  a  sharp  yet  gentle  stroke.  Of  four  sources  of  fallacy  we  must  be 
constantly  on  our  guard  ;  the  rub  of  the  end  of  the  sound  on  fasciculi  of 
the  bladder  ;*  the  grating  of  it  on  calculous  matter  entangled  in  the 
mucous  lining ;  the  rub  of  a  rough  and  enlarged  prostate  ;  and  the  rub 
and  grating  of  calculous  matter  in  the  prostatic  or  membranous  portions 
of  the  uretlira.  If  nothing  is  found  in  the  ordinary  site  and  in  the  ordi- 
nary way,  posture  is  changed,  and  the  search  renewed  ;  first  in  the  erect 
posture,  and  then  with  the  patient  stooping  much  forward.  The  space 
above  the  pubes,  in  the  latter  position,  is  particularly  explored.  The 
stethoscope  may  possibly  be  of  service,  applied  over  the  region  of  the 
bladder  ;  but  it  is  difiicult  to  repress  the  thought,  that  wherever  a  stone 
actually  is,  the  signs  emitted  by  the  sound's  use  will  be  sufficiently  dis- 
tinct without  the  aid  of  mediate  auscultation.  Change  of  posture  hav- 
ing failed  to  detect  stone,  change  in  the  state  of  the  bladder  may  next 

*  In  using  the  catheter  for  retention  of  urine  in  the  aged,  a  fasciculated  portion 
of  the  thickened  bladder  sometimes  comes  suddenly  in  contact  with  the  end  of  the 
instrument,  interrupting  the  urine's  flow,  and  giving  the  sensation  of  sti-oke  or  rub 
to  the  operator's  hand.  This,  to  the  unwary,  may  simulate  the  presence  of  stone  ; 
and  lias  to  be  guarded  against  accordingly,— Fic^e  Adams  on  Diseases  of  tlie  Prostate, 
pp.  76,  77. 


Fig.  331.  Sounding.    The  stone  in  its  ordinary  position. 
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bo  tried.  The  urine  may  be  allowed  to  di-ibble  away  by  tlie  side  of  the 
sound  ;  and,  as  the  bladder  contracts,  the  sound  is  moved  gently  in 
various  directions,  so  as  to  favour  distinctness  in  the  sensation  of  con- 
tact should  the  stone  descend  upon  it.  Or  a  catheter,  shaped  like  the 
sound,  may  be  substituted ;  and,  during  rapid  contraction  of  the  bladder, 
contact  may  be  ascertained.  After  failure  by  all  the  ordinary  means' 
success  has  followed  the  use  of  an  elastic  catheter  in  this  way : — Wit]! 
the  bladder  full,  the  patient,  erect,  makes  water  in  a  full  stream  through 
the  instrument ;  and,  as  the  last  drops  escape,  the  stone  falls  on  the 
point  of  the  catheter  and  is  felt.  In  all  cases  of  difficulty,  the  introduc- 
tion of  the  fingers  into  the  rectum  to  support  the  prostate  and  elevate 
the  trigone  should  be  employed,  especially  in  children  and  elderly 
patients.  In  the  former,  the  calculus  will  usually  be  found  to  fall  back- 
wards towards  the  fundus,  and  then  come  in  contact  with  the  sound ;  in 
the  latter,  the  finger  seems  rather  to  act  by  raising  the  surface  of  a  medium- 
sized  stone  above  the  level  of  the  enlarged  prostate,  thus  bringing  it  within 
range  of  the  instrument.  In  some  of  these  last-mentioned  cases,  by 
turning  the  beak  of  the  sound  round,  and  sweeping  it  behind  the  prostate, 
a  small  calculus  will  be  felt  which  has  previously  escaped  detection.  In 
some  cases,  a  sound  curved  like  a  lithotomy  staff  forms  a  better  instru- 
ment for  discovering  a  stone  than  the  short-beaked  one. 

"Whenever  difficulty  is  experienced  in  detecting  a  stone,  in  a  case  of 
plain  symptoms,  it  is  better  to  repeat  gentle  exploration  at  intervals,  than 
by  one  continuous  and  prolonged  perquisition  to  endanger  the  occurrence 
of  cystitis  and  sympathy  of  the  kidney — perhaps  peritonitis  by  exten- 
sion, and  deatk  In  children,  the  prudent  surgeon  is  not  satisfied  with 
any  obscurity  ;  the  click  and  rub  must  both  be  very  distinct ;  the  rest- 
lessness and  crying  of  the  patient  being  otherwise  apt  to  lead  to  deception. 
It  is  cliiefiy  in  such  cases  that  blank  lithotomy  has  been  performed.  And 
to  guard  against  this,  it  is  in  such  cases  that  the  use  of  chloroform  is 
especially  serviceable. 

But,  by  the  sound's  use,  we  may  ascertain  some  of  the  characters  of 
the  stone,  as  well  as  its  existence.    Moving  the  point  over  the  stone's 
surface,  we  may  be  able  to  estimate  the  smoothness  or  roughness  of  it. 
Passing  it  over,  and  on  all  sides  of  the  stone,  we  may  obtain  some  idea 
of  its  form  and  bulk  ;  and,  by  the  finger  of  the  other  hand  in  the  rectum, 
we  may  in  children  be  greatly  assisted  in  this  conclusion,  by  feeling  its 
weight,  as  it  were,  while  at  the  same  time  its  diameter,  at  least  in  one 
direction,  is  made  apparent.    Moving  the  sound  in  the  bladder,  we  may 
have  a  distinct  sensation  of  one  stone  being  left,  while  another  is 
encountered  by  the  instrument ;  or  plurality  of  stones  may  be  indicated 
by  another  circumstance,  the  stroke  of  the  instrument  ehciting  different 
sounds  at  different  parts  of  the  bladder — the  sounds  differing  as  to  clear- 
ness, and  as  to  pitch  or  tone.    Also  a  large  stone  is  at  once  detected ;  a 
small  one  may  long  elude  the  sound.    And  again,  while  the  rub  and 
grating  imparted  by  a  large  stone  are  most  distinct,  the  click  of  a  small 
stone  is  more  clear  and  defined ;  and  the  following  practical  inference 
may  be  almost  arrived  at — the  smaller  the  stone  the  sharper  and  more 
distinct  the  click  ;  the  larger  the  stone  the  more  palpable  the  feel. 
Further,  when  the  symptoms  have  been  of  long  duration,  we  may  expect 


RESULTS  OF  VESICAL  CALCULUS, 


1083 


a  large  stone  ;  and  mce  versa.  Also,  phospliatic  formations  are  apt  to  be 
larger  than  those  of  any  other  kind. 

The  continued  irritation,  by  the  stone's  presence,  induces  serious 
change  in  the  coats  of  the  bladder.  Tlio  mucous  membrane,  as  abeady 
seen,  becomes  congested,  and  sustains  perversion  of  its  secretion  ;  the 
mucus  is  at  first  viscid  and  clear,  afterwards  discoloured  and  phosphatic. 
By  a  clironic  inflammatory  process  the  membrane  may  be  thickened ;  under 
the  acute  process  it  may  ulcerate,  discharging  pus  copiously.  The  mus- 
cular coat,  imder  frequent  stimulus  to  contract,  and  frequent  obedience 
to  that  stimulus  by  violent  and  spasmodic  contraction,  becomes  hyper- 
trophied ;  and  after  death,  the  fasciculi  are  seen  coursing  in  their  inter- 
lacements, saHent  and  strong,  with  depressions  between.  The  cavity  of 
the  viscus  is  contracted  ;  and  such  diminution  in  capacity  is  usually  pro- 
portioned to  the  increase  of  bulk  in  the  muscular  fibre.  Between  the 
fasciculi,  the  depressions  get  deeper  and  deeper ;  and  frequently  the 
mucous  coat  becomes  protruded  outwards,  so  as  to  form  pouches  or  sacs, 
of  greater  or  less  size  ;  within  which  in  rare  cases  a  calculus  may  become 
embayed,  or  a  fresh  concretion  may  form.  Abscess  may  occur  between 
the  coats  ;  usually  dischargiug  itself  into  the  viscus ;  sometimes  open- 
ing outwards,  by  perforation,  into  the  cavity  of  the  peritoneum,  or  into 
the  deep  areolar  tissue  of  the  pelvis — either  event  most  hazardous — or 
into  the  rectum.  And  thus,  iu  three  ways,  a  cavity  may  be  produced 
for  the  encystment  of  calculus  ;  by  internal  opening  of  a  parietal  abscess  j 
by  hernial  protrusion  of  the  mucous  coat,  outwards,  through  the  muscu- 
lar j  by  deepening  and  enlargement  of  a  depression  between  the  hyper- 
trophied  fascicuK.  The  inflammatory  process  may  invade  the  whole 
coats  ;  chronic  or  acute.  Gangrene  has  sometimes  occurred  ;  ulceration 
and  abscess  are  not  unfrequent.  In  the  aged,  chronic  cystitis  is  almost 
inevitable  ;  then  the  phosphatic  mucus,  which  attends  this  afl'ection, 
increases  the  growth  of  the  stone  ;  and  phosphatic  deposit,  becoming 
entangled  in  the  viscid  mucus  which  adheres  to  the  lining  membrane, 
may  lay  the  foundation  of  other  concretions,  or  constitute  a  broad 
adherent  layer  of  calculous  matter.  The  prostate  sooner  or  later  becomes 
enlarged,  in  those  advanced  in  years.  The  kidneys  suffer  more  and 
more  by  derangement  of  function  ;  ultimately  organic  disease  is  not  im- 
probably produced.  And  under  such  advancement  in  disease  and 
suffering,  it  need  not  surprise  us  that  the  issue  of  the  malady  is  death. 
At  the  same  time  it  is  not  to  be  forgotten,  that  many  a  patient,  with 
large  stone,  bulky  prostate,  and  diseased  bladder,  lives  for  years,  and  may 
die  of  an  ailment  with  which  the  stone  is  unconnected. 

The  effects  of  time  on  the  stone  itself  are  important.  The  most 
obvious  is  enlargement ;  slow,  in  the  case  of  the  mulberry  j  in  the  uric, 
seldom  rapid ;  in  the  phosphatic,  rapid  and  untoward.  And  be  it  re- 
membered, that  whatever  the  nature  of  the  original  concretion  be,  its 
ultimate  coatings  will  be  phosphatic,  if  it  remain  long  ;  its  irritation 
never  failing  to  induce  the  phosphatic  depravity  of  secretion,  in  the 
kidney  and  in  the  mucous  coat  of  the  bladder.  By  sacculation  of  the 
bladder's  walls,  an  opportunity  is  afforded  for  encystment.  And  if  this 
take  place,  the  symptoms  are  all  mitigated — may  indeed  wholly  disap- 
pear.   But  the  stone  slowly  receives  addition  within  the  pouch ;  and 
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prol)al)ly  will  come  to  project  through  the  aperture  of  communication. 
On  such  projecting  portion,  deposit  takes  place  with  greater  rapidity  • 
and  then  Ave  may  expect  the  symptoms  of  stone  to  he  revived  more  or 
less  intensely.  Occasionally,  the  stono  undergoes  spontaneous  disrup- 
tion  ;  sometimes  after  unusual  violence  of  exercise,  sometimes  in  connec- 
tion Avith  no  assignable  cause.  In  such  cases,  the  stone  is  usually 
phosphatic ;  the  particles  being  more  loosely  aggregated  tlian  in  tlni  uiic 
or  mulberry  concretions.  The  event  is  generally  to  be  regarded  as 
untoward,  when  the  stone  is  of  any  considerable  size.  A  stone  of 
considerable  size,  spontaneously  disintegrated,  may  be  expelled  by  the 
urethra,  Avithout  much  suffering,  and  Avith  no  danger;  but  in  most 
cases,  unless  speedy  relief  be  afforded  by  our  art,  the  issue  is  almost 
certainly  fatal.  The  sharp  irregular  fragments  inflict  great  iujury  on 
the  urinai-y  organs ;  some  may  obstruct  the  urethra,  causing  retention  of 
urine,  with  its  various  calamitous  results  ;  the  rest  excite  cystitis,  acute 
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and  intense  ;  the  bladder  becomes  filled  with  coagulated  blood,  and 
fi-om  this  cause  a  formidable  retention  of  urine  may  result ;  the  kidneys 
sympathize  ;  and,  imder  a  complication  of  disorders,  the  system  is  apt 
to  be  overborne.  Lately  a  case  occurred  under  my  observation,  in  which 
the  immediate  perils  of  retention  by  coagula  in  the  bladder  were  got 
over,  as  also  the  first  brunt  of  the  cystitis  ;  but  at  the  end  of  the  third 
week,  the  patient  perished  by  abdominal  peritonitis,  found  to  result  from 
extravasation  of  urine  through  perforating  ulcer  of  the  bladder. 

In  a  few  very  rare  cases,  ulceration  of  the  coats  of  the  bladder  has 
had  the  happy  effect  of  permitting  spontaneous  extrusion  of  the  stone  ; 
through  the  abdominal  parietes  in  the  hypogastric  region  ;  through  the 
perinseum  into  the  rectum  ;  or  into  the  vagina.  But  such  a  result,  so 
rare,  hazardous,  and  improbable,  manifestly  cannot  be  taken  into  account 
in  consideration  of  ordinary  treatment. 

Treatment  of  Stone  in  the  Bladder. 

No  treatment  can  be  adopted  Avith  propriety,  until  an  absolute 
assurance  has  been  obtained  of  the  existence  of  stone. 

Fig.  332.  Bladder  containing  a  calculus  in  fragments.  Spontaneously  disrupted. 
Termination  fatal  ;  by  inflammator)'  results. — LisxoN.    Elements,  p.  633. 
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Having,  by  sounding,  ascertained  tlio  existence  of  Vesical  Calcnlus,  the 
treatment  of  it  naturally  resolves  itself  into  tlie  following  indications : — 

I.  Assist  Nature's  of  art  to  cxjM  the  offending  body. — This,  obvi- 
ously, is  applicable  only  to  calculi  of  small  size;  those,  for  example, 
which  have  recently  descended  from  the  kidney.  Their  natural  pro- 
gress is  outward,  with  the  current  of  urine.  And  in  females  this  is 
usually  effected  readily ;  the  urethra  being  short,  straight,  capacious, 
with  its  current  imjietuous  ;  and  hence  one  reason  why  vesical  calculus 
in  the  female  is  rare.  In  males,  however,  there  are  many  obstacles. 
The  urethra  is  both  long  and  tortuous,  it  is  comparatively  narrow  besides, 
and  its  current  is  proportionally  defective  in  expulsive  force  ;  spasm, 
too,  is  Hable  to  interfere.  And  yet,  judiciously  assisting  Nature,  small 
stones  may  be  thus  got  rid  of ;  by  dilatation  of  the  urethra,  diluents, 
and  forcible  voidance  of  the  urine.  By  the  occasional  introduction  of 
bougies  the  urethra  is  brought  to  more  than  the  normal  dimensions, 
while  its  irritability  is  also  diminished  ;*  and  by  the  use  of  diluents  the 
flow  of  bland  mine  is  considerably  increased.  It  is  well,  also,  to  accustom 
the  bladder  to  considerable  distension  by  its  contents.  Then,  with  the 
bladder  full,  and  the  urethra  occupied  by  a  full-sized  bougie,  the  patient 
stands  stooping  ;  and,  the  bougie  having  been  suddenly  withdra-\vn, 
evacuation  is  made  in  as  full  and  forcible  a  stream  as  possible.  In  the 
case  of  enlarged  prostate,  the  main  obstacle  to  the  escape  of  a  small  stone 
by  the  uretlu'a  is  at  the  lower  or  posterior  part  of  the  outlet  ;  it  is  well, 
therefore,  under  such  circumstances,  that  the  patient  expel  his  urine  in 
the  prone  positioiL 

The  only  objection  to  this  mode  of  treatment,  is  the  risk  of  arrest  in 
the  xu-ethra,  inducing  retention  of  urine  with  its  many  dangers. 

IT.  Attempt  Disintegmtion  medicinally. — Attempts  at  expulsion 
having  failed,  or  being  deemed  inadvisable,  the  following  other  modes 
of  removal  may  be  thought  of;  solution  within  the  bladder,  forcible 
abduction  by  the  urethra,  disintegration  by  mechanical  means,  excision. 
The  fii'st  of  these  indications  may  be  attempted  in  two  ways ;  by 
medicines  given  by  the  mouth  ;  and  by  injections  into  the  bladder. 
Of  the  former  class  of  remedies,  the  alkalies  are  the  most  prominent ; 
especially  the  carbonates  of  soda  and  potass,  given  in  small  doses  very 
copiously  diluted — imitations  of  the  natural  waters  of  Vichy,  of  repute 
in  calculous  disorders.  The  oxalate  of  lime  calculus  resists  their  influence. 
But  the  uric  formations  may  be  benefited  in  two  ways  ;  alkalies  thus 
given  tend  to  correct  the  diathesis  whereby  the  calculus  has  arisen,  and 
at  the  same  time  have  undoubtedly  a  sedative  and  corrective  efiect  on 
the  urinary  orgnns — improving  the  secretion  of  the  kidneys,  and  assuag- 
ing the  irritability  and  disorder  of  the  mucous  coat  of  the  bladder.  They 
arrest  the  growth,  and  palliate  the  symptoms  of  stone  ;  and  experience 
would  seem  to  say,  that  a  slow  and  uncertain  diminution  of  the  stone 
occurs  during  their  sustained  use.  Farther,  the  voice  of  experience  cer- 
tainly conveys  the  fact,  that  their  continued  use — provided  it  be  in  small 
doses,  greatly  diluted — has  no  injurious  consequences  either  on  the  renal 
secretion  or  on  the  general  health. 

*  It  ha.g  been  proposed  to  introduce  belhadonna  into  the  rectum,  so  that  the  neck 
of  the-  bladder  may  be  relaxed  and  dilated— like  the  iris. 
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In  tlio  Ccose  of  phosphatic  formations,  large  doses  of  alkalies  must 
prove  prejudicial ;  but  doses  such,  as  already  mentioned  fail  to  do  liarm 
and  at  the  same  time  seem  to  have  the  effect  of  favouring  gradual  dis- 
integration of  the  stone,  by  solution  of  the  animal  matter  whereby  the 
calculous  particles  cohere. 

Further  experience  in  the  use  of  these  simple  lithontriptics  is  much 
to  be  desired.  But  it  is  to  be  feared  that  the  long-continued  use  which 
is  essential,  and  the  uncertainty  of  the  issue,  will  prevent  any  general 
employment  of,  or  confidence  in  them.  No  doubt,  however,  they  are  of 
much  value  in  a  subsidiary  place;  as  means  of  delaying  the  increase  of 
uric  formations ;  favouring  disintegration  of  phosphatic  calculi — as  a 
prelude  to  Lithotripsy,  for  example  ;  in  all  cases  of  stone,  improving  the 
state  of  the  urine  and  of  the  lining  membrane  of  the  bladder,  and  so 
mitigating  the  distressing  train  of  symptoms.* 

Solvent  injections  into  the  bladder  have  been  in  use  since  1792; 
with  various  degrees  of  expectation.  As  yet,  unfortunately,  their  suc- 
cess is  far  from  great ;  and  we  can  only  place  them  in  the  same  sub- 
sidiary rank  as  internal  lithontriptics.  The  agents  employed  have 
naturally  been  alkahes  and  acids  ;  the  one  in  uric  formations,  the  other 
in  phosphatic ;  introduced  by  means  of  a  syringe  operating  on  a  double 
canula,  whereby  a  constant  stream  may  be  kept  in  play  on  the  calculus 
within  the  bladder.  The  objections  are  the  same  as  before ;  delay  in 
treatment,  and  uncertainty  in  effect.  The  acid  injections,  however,  may 
be  not  without  their  ejficacy,  as  palliatives  of  the  s3anptoms  attendant 
on  phosphatic  calculus  ;  employed  weak,  as  correctives  ;  not  strong,  as 
solvents.  Of  late,  the  carbonate  of  lithia  has  been  considered  a  promising 
solvent  for  uric  concretions  ;  and  the  salts  of  lead  have  been  proposed, 
as  suitable  for  injection  in  the  case  of  the  phosphatic. 

IIL  A  method  of  Snaring  has  sometimes  proved  successful,  in  the 
case  of  small  calculi.  It  having  been  observed  that,  in  removing  cathe- 
ters used  on  account  of  retention,  small  calculi  were  occasionally  found 
entangled  in  their  eyelets,  or  lodged  in  the  tube — it  was  thought  that  in 
cases  of  calculus,  this,  when  small,  might  be  so  ensnared  and  withdrawn, 
M.  Bourguenod  was  the  first  to  adopt  the  practice ;  and  he  met  with  a 
few  imitators.  But  success  depends  evidently  too  much  on  chance,  and 
that  chance  is  too  remote  to  admit  of  the  procedure  being  favourably 
entertained  by  the  practical  surgeon. 

IV.  Forcible  Evulsion  may  be  attempted,  by  the  urethra.  By  the 
forceps  of  Cooper,  for  example,  a  small  stone  may  be  seized  and  with- 
drawn. But  all  such  proceedings  have  been  justly  superseded  by  Litho- 
tripsy. The  perquisition  was  painful  and  tedious ;  in  seizing  the  stone, 
the  lining  membrane  of  the  bladder  was  liable  to  receive  injury ;  and, 
after  seizure,  it  was  not  improbable  that  the  attempt  at  extraction  might 
prove  abortive — the  stone  perhaps  becoming  impacted  in  the  urethra, 
and  locked  at  the  same  time  most  inconveniently  in  the  jaws  of  the 
instrument. 

V.  The  Calculus  may  be  Disintegrated  by  Instruments. — In  fulfilment 

*  At  all  times,  however,  even  the  most  cautiously  sustained  use  of  alkalies  must 
be  watched,  lest  serious  injury  accrue  to  the  system  by  its  over-saturation  witli  them. 
—  Vide  Lancet,  No.  1177,  p.  318. 
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of  this  indication  there  are  two  methods— Lithotrity,  and  Lithotripsy; 
tlie  latter  the  more  modern,  and  preferable. 

LWiotrity  signifies  a  boring  or  rubbing  of  the  calculus,  in  the  hope 
of  its  becoming  pulverized.  Tliis  was  first  put  in  practice— at  all  events 
in  modern  times* — in  1800,  by  General  Martin;  who  operated  on  him- 
self, with  partial  success,  by  means  of  a  file.  In  1813,  Gruithuisen 
proposed  the  use  of  a  canula,  through  which,  by  moans  of  a  wire,  the 
calculus  was  to  be  noosed,  and  then  attacked  by  a  borer.  In  1819, 
Elderton  invented  a  more  feasible  instrument.  But  neither  of  these 
were  used  in  practice.  In  the  same  year.  Dr.  Arnott  did  good  service, 
in  illustrating  the  capabihties  of  the  urethra  and  bladder,  for  the  reception 
and  play  of  suitable  apparatus.  In  1 822,  Amussat,  Leroy,  and  Heurteloup 
busied  themselves  in  this  department ;  the  latter  most  ingeniously.  And 
in  1823,  M.  Civiale,  availing  himself  of  the  labours  of  his  predecessors, 
invented  a  three-branched  boring  apparatus  ;  well  adapted  for  drilling 
stones  when  caught — equally  apt,  however,  to  seize  the  coats  of  the 
bladder,  and  not  very  well  adapted  for  disposing  of  the  stone  effectually. 
Its  success  in  practice  proved  but  indifferent.  And,  now,  all  such  im- 
plements have  been  superseded  by  the  crushing  apparatus — more  simple, 
safe,  and  effectual — whose  use  constitutes  Lithotripsy. 

Litlwtripsy. 

To  remove  calculus  by  crushing  is  a  more  modern  idea  than  that  of 
boring  or  drilling.  Various  instruments  have  been  proposed  and  used  ; 
some  with  screws,  some  with  hammers.  At  present  the  voice  of  the 
profession  apparently  prefers  the  former ;  on  the  principle  of  the  instru- 
ment originally  invented  by  Mr.  Weiss  in  1824  ;  composed  of  two 
blades,  abruptly  curved  at  the  extremity — the  one  sliding  on  the  other, 
and  propelled  by  means  of  a  screw. 

A  stone  having  resisted  all  endeavours  towards  its  spontaneous  ex- 
pulsion by  the  urethra — and  after,  perhaps,  a  vain  attempt  has  been 
made  towards  disintegration  by  medicinal  means — has  but  two  ways  of 
being  efl&ciently  dealt  with — Lithotripsy,  and  Excision.  Some  years 
ago,  a  hot  controversy  was  waged  between  the  supporters  of  these  opera- 
tions ;  each  party  maintaining  their  adopted  procedure  to  be  the  best, 
and  applicable  to  all  cases  of  stone  in  the  bladder ;  one  party  attempting 
to  grind  or  crush  every  stone  that  presented  itself,  the  other  using  the 
knife  indiscriminately.  Fortunately,  a  better  state  of  things  now  exists. 
The  well-educated  surgeon,  finding  himself  equally  well  qualified  to  perform 
either  operation,  is  in  a  position  to  consider,  calmly  and  impartially,  the 
bearings  of  each  case  that  comes  under  his  care.  Some  he  finds  suitable 
for  Lithotripsy,  others  not ;  and  so  some  stones  he  attempts  to  crush,  and 
others  he  at  once  sets  aside  for  excision.  And  therein  he  does  well. 
The  one  operation  does  not,  and  cannot,  wholly  supersede  the  other ; 
and  yet  there  is  every  reason  to  beheve  that  often  the  crushing  operation 
is  by  much  to  be  preferred  ;  not  less  formidable  in  all  cases  of  stone ; 
but  certainly  less  formidable  in  those  whose  circumstances  we  recognise 

*  ALBtrcASis  and  Sanctoritts  had  notions  of  bruising  stones,  and  invented  in- 
struments for  the  purpose. 
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as  adapted  to  its  use.  The  iudiscriniinate  employment  of  the  operation 
however,  has  been  fully  established  as  somewhat  more  fatal  than  the  in' 
discriminate  performance  of  Lithotomy. 

The  cases  favourable  to  Lithotripsy  are  of  the  following  character :  

The  urethra  must  be  free  from  stricture ;  the  prostate  must  not  be  large  • 
the  bladder  must  be  comparatively  free  from  irritability,  not  mucli  dimi- 
nisbcd  in  capacity,  and  not  sacculated ;  the  kidneys  must  be  organically 
sound.  Otherwise,  tlie  instruments  will  not  have  room  for  safe  and 
efficient  play ;  the  risk  of  cystitis  will  be  great ;  aggravation  of  renal 
disease  will  be  certain  ;  and  fragments,  being  received  into  sacculi,  will 
be  placed  temporarily  beyond  the  reach  of  treatment,  and  will  enlarge 
into  fresh,  calculi.  The  stone  itself  must  be  of  no  great  size,  and  of  no 
great  toughness.  The  mulberry  calculus  is  usually  dense  and  firm 
enough  to  resist  all  the  pressure  which  may  be  exerted  safely ;  stones  of 
large  size — say  of  uric  formation — are  obviously  not  amenable  to  the 
grasp  of  tlie  instrument ;  and,  even  if  they  were,  the  number  of  rough 
fragments,  and  the  many  seizures  which  would  be  required  for  their 
pulverization,  would  obviously  tend  to  serious  mischief  in  the  bladder. 
Further,  it  were  well  that  no  great  amount  of  viscid  mucus  were  secreted 
from  the  bladder ;  for  this,  entangling  part  of  the  debris,  is  likely  to 
retain  more  than  one  nucleus  for  tlie  reproduction  of  stone.  Such  are 
the  cases  favourable  for  Lithotripsy  j  when  the  urethra  and  kidneys  are 
organically  sound,  and  the  bladder  and  prostate  are  but  little  altered ; 
the  stone  small  and  soft  ;  the  system  not  irritable.  At  one  time  it  was 
supposed  that  the  operation  should  be  limited  to  adults  ;  the  parts  of  the 
child  being  too  limited  for  free  and  safe  use  of  the  instruinents.  Ex- 
perience has  proved,  however,  that  such  objection  does  not  hold  good ; 
and  that  with  suitable  instruments,  carefully  and  skilfully  used.  Litho- 
tripsy is  quite  as  apphcable  to  the  adolescent  as  to  the  adult. 

Even  in  the  favourable  cases,  Lithotripsy  is  not  without  its  risks  and 
disadvantages.  In  the  hands  of  the  most  expert,  the  stone  is  not  ahrays 
readily  and  at  once  caught ;  and  perquisition  may  consequently  be  tedious 
and  hurtful.  The  fragments  must  irritate  the  bladder  more  or  less  ;  en- 
tailing at  least  some  of  the  hazard  which  attends  on  spontaneous  disrup- 
tion. Fragments  passing  by  the  urethra  create  much  u-ritation  there, 
and  may  induce  serious  inflammatory  disease,  extending  to  the  bladder ; 
or  a  fragment  may  be  arrested  in  its  outward  passage,  and  cause  perilous 
retention  of  urine.  Small  portions  may  remain  behind,  eluding  the 
sound,  and  becoming  sure  nuclei  for  reproduction — loose  in  the  bladder, 
entangled  in  adherent  mucus,  embraced  by  a  fold  of  membrane,  or  em- 
bayed in  a  sacculated  cavity.  One  operation  is  seldom  sufficient ;  repe- 
tition is  necessary,  perhaps  once  and  again ;  and,  under  tliis,  serious 
constitutional  disorder  may  arise,  prominently  connected  with  renal  disease. 
It  has  been  well  remarked  by  Dr.  Willis,  that  even  the  successful  cases 
may  present  the  following  degenerate  class  of  symptoms.  Although  the 
stone  is  gone,  "  the  man  is  not  quite  well ;  irritability  of  bladder  to  a 
greater  or  less  degree  remains  behind ;  this  irritability  increases ;  the 
constant  services  of  the  medical  attendant  again  become  necessary.  The 
patient  is  next  tormented  with  ceaseless  pain  in  the  region  of  the  bladder, 
which  by  and  by  extends  up  the  loins,  and  settles  in  the  back.  The 
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urine  has  never  been  healthy  in  its  character,  or  it  has  altered  at  an  early- 
period  of  these  untoward  symptoms ;  by  and  by  it  becomes  like  turbid 
Avhey  ;  it  has  a  faint,  sickly  smell ;  it  coagulates  on  the  addition  of  nitric 
acid  and  when  exposed  to  heat ;  tlie  patient  loses  flesh  and  strength  ; 
his  stomach  foils  him ;  he  becomes  sick  and  vomits  ;  he  begins  to  dose  ; 
and  then  he  falls  into  a  state  of  coma  from  which  he  never  awakes ;  or 
he  is  seized  with  convulsions  in  which  he  expires."* 

Such,  then,  we  hold  to  be  the  true  position  of  lithotripsy ;  appli- 
cable to  certain  cases  of  stone  ;  for  these  less  hazardous  than  lithotomy, 
and  therefore  to  be  preferred  j  always,  however,  liable  to  the  objections 
of  long  time — comparatively — consumed  in  treatment,  risk  by  repe- 
tition of  the  operation,  and  the  danger  of  exciting  or  aggravating  renal 
disease. 

When  a  favourable  case  presents  itself,  the  operation  is  not  at  once 
performed ;  a  certain  period  of  preparation  is  essential.  The  general 
functions  must  be  placed  in  a  healthy  state  ;  tongue  clean,  pulse  natural, 
bowels  open,  skin  acting  well,  etc. ;  all  phlogistic  tendency  must  be 
overcome,  by  a  certain  amount  of  antiphlogistic  regimen ;  the  urethra — 
if  need  be — must  be  dilated,  and  deprived  of  morbid  irritability,  by  the 
occasional  use  of  a  bougie;  the  bladder,  too,  must  be  accustomed  to 
tolerable  distension.  A  weak  solution  of  the  bicarbonate  of  potass  or 
soda  may  also  be  given  ;  with  the  double  view  of  amending  the  secretion 
of  urine,  and  assuaging  both  renal  and  vesical  irritability — especially  the 
latter — at  the  same  time  favouring  disintegration,  by  loosening  cohesion 
of  the  calculous  particles. 

Circumstances  being  deemed  favourable,  the  patient  is  placed  recum- 
bent, on  a  convenient  table,  bed,  or  couch ;  with  the  pelvis  elevated  on 


Fig.  833. 


a  cushion,  so  as  to  throw  the  stone  into  the  fundus  of  the  bladder,  away 
from  the  neck ;  and  with  the  bladder  as  fuU  of  urine  as  possible,  in 
order  to  admit  of  seizure,  retention,  and  crushing  of  the  stone  taking 

*  Willis  on  Stone,  p.  108. 

Fig.  333.  Plan  of  lithotripsy.  The  stone  caught,  and  the  instrument  in  a  suitable 
position  for  crushing. 

4  A 
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place  within  the  cavity,  at  a  safe  distance  from  the  coats.  And  if  there 
be  any  doubt  as  to  the  quantity  of  urine  retained  for  tliis  purpose,  let  a 
pint  of  tepid  water  be  slowly  injected  by  means  of  a  syringe  and 
catheter.  Then  the  fenestrated  lithontriptor,  to  prevent  inconvenient 
impaction  of  fragments,  having  been  introduced,  is  used  first  as  a  sound ; 
and  the  stone  is  usually  struck  where  it  is  to  be  expected,  at  the  then 
most  dependent  part  of  the  viscus ;  the  convexity  of  the  instrumejit  is 
made  to  press  on  the  mucous  coat  of  the  bladder  at  this  point,  while  at 
the  same  time  the  thumb  of  the  right  hand  moves  the  sliding  blade  back- 
wards ;  then  a  slight  wriggling  movement  is  made  with  the  wrist ;  and 
the  stone,  tumbling  into  the  depression  made  by  the  downward  pressure 
of  the  instrument,  is  felt  between  its  jaws  and  secured.  Others  prefer 
laying  the  curved  point  of  the  instrument  alongside  the  calculus  ;  they 
then  carefully  open  the  blades,  and  turning  the  handle  a  quarter  of  a 
circle,  move  the  blades  together  to  feel  if  the  calculus  is  within  their 
grasp.  Where,  again,  the  operation  is  performed  in  a  case  where  the 
stone  lies  behind  the  prostate,  the  beak  of  the  instrument  may  require 
to  be  revolved  half  a  circle  to  secure  the  stone  between  the  blades. 
Having  got  hold  of  it  by  any  of  these  modes,  the  direction  of  the 
lithontriptor  is  then  changed,  so  as  to  bring  the  stone  into  the  supposed 
centre  of  the  viscus;  away  from  the  mucous  coats,  and  with  urine  all 
around.  Then  the  screw  is  applied,  and  the  work  of  crushing  proceeded 
with.  But  if  there  be  any  doubt  as  to  the  instrument  being  free  of  the 
lining  membrane,  it  must,  in  the  first  instance,  be  moved  from  side  to 
side,  or  turned  round,  so  as  to  make  sure  of  this  essential  point.  A 
small  friable  stone  may  be  pulverized  at  one  sitting.  Usually,  frag- 
ments are  made  ;  which  in  their  turn  require  separate  seizure  and  crush- 
ing. And  for  this  latter  work,  a  solid  lithontriptor  is  preferable,  as 
there  is  now  less  chance  of  clogging  such  an  instrument ;  and,  being  im- 
perforate, it  is  more  efficient  in  dealing  with  small  fragments,  which 
might  in  a  great  measure  elude  the  force  of  the  instrument  first  used. 
Enough  having  been  done — and  to  estimate  this,  we  must  consider  not 
only  the  amount  of  crushing,  but  also  the  patient's  tolerance  of  the  pro- 
ceedings— a  full-sized  catheter  is  introduced,  shaped  like  the  hthontrip- 
tor  ;  on  opening  its  jaws,  urine,  with  the  finer  of  the  detritus,  freely 
escapes  ;  and  this  extrusion — harmless  and  painless,  because  passing 
through  the  metallic  instrument — may  be  favoured  by  once  and  again 
injecting  the  bladder  with  tepid  water,  by  means  of  a  syi'inge  fitted  to 
the  catheter  ;  but  only  provided  the  feelings  of  the  patient  admit  of 
this.  He  is  then  put  to  bed  ;  absolute  rest  is  enjoined  ;  opiates  are  freely 
administered,  by  both  mouth  and  rectum,  if  need  be ;  diluents  are  given ; 
and  antiphlogistic  regimen  is  enjoined.  Should  excitement  tlireaten, 
opiates,  local  loss  of  blood,  and  hip-baths  may  be  required.  During 
some  days,  fragments  and  sand  continue  to  pass,  with  more  or  less  suffer- 
ing; and,  by  and  by,  again  the  urine  becomes  clear  and  free.  Tlie 
bladder  and  system  recover  from  their  disorder  ;  a  tolerance  of  the 
operation  is  again  established ;  and  repetition  may  consequently  be 
resorted  to,  with  all  due  caution.  When,  after  one  or  more  sittings,  we 
have  reason  to  suppose  that  the  stone  has  been  completely  crushed  and 
passed,  careful  perquisition  is  to  be  made  with  the  ordinary  sound,  used 
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carefully,  v,^hile  urine  is  escaping  from  the  patient  recumbent ;  repeating 
tliis  search  after  injection  of  the  bladder  with  tepid  water.  ^  Should 
such  manipulation  Ml  to  detect  any  lurking  fragment,  the  patient  may 
be  relieved  from  treatment ;  much  care  being  expedient  for  some  con- 
siderable time,  however,  lest  either  renal  or  vesical  disorder — especially 
the  former — ensue. 

It  is  a  question  whether  chloroform  shonld  be  used  or  not  in  this 
operation ;  the  objection  being  that  the  patient's  feelings  are  useful  to 
determine  whether  or  not  injury  to  the  bladder's  coats  is  avoided,  and 
that  in  deep  stnpor  the  urine  is  apt  to  dribble  away  involuntarily,  perhaps 
emptying  the  bladder  ere  the  operation  is  well  begun.  The  former  evil 
— the  more  serious — may  be  escaped  by  care  and  skill  in  handling  the 
instruments,  the  latter  by  pressure  of  the  fingers,  or  the  use  of  a  jugum 
penis.  The  advantages  of  ansesthesia  are  evident ;  especially  in  relaxing 
aU  spasm,  as  weU  as  voluntary  effort,  which  might  impede  manipulation. 

Lithotomy. 

This  operation  is  very  suitable  to  children.  It  is  preferable  to  litho-  " 
tripsy  in  adults  when  the  stone  is  large,  and  when  it  consists  of  the 
oxalate  of  lime  ;  when  the  prostate  is  enlarged,  and  also  when  the 
bladder  is  intolerant  of  perquisition  and  distension.  There  are  various 
modes  of  performance ;  the  lateral  and  bilateral ;  the  median  ;  the  high 
operation,  or  supra-pubal ;  the  recto-vesical.  For  ordinary  cases,  the 
lateral  is  much  to  be  preferred. 

As  early  as  the  year  318  B.C.,  the  ancients  cut  out  stones,  by  incis- 
ing the  perineum  freely,  the  stone  having  been  made  prominent  there  by 
fingers  introduced  within  the  rectum  ;  and  this  operation — "  cutting  on 
the  gripe" — continued  in  use  till  the  sixteenth  century.  In  1525, 
Johannes  de  Eomanis,  of  Cremona,  incised  the  bulb  on  a  sound,  pro- 
longing the  wound  into  the  membranous  portion  of  the  urethra  ;  the 
neck  of  the  bladder  he  then  dilated  by  male  and  female  conductors,  until 
the  wound  was  deemed  sufficiently  wide  for  the  introduction  of  forceps 
and  removal  of  the  stone.  This  operation — termed,  from  its  complexity, 
the  method  by  the  "  apparatus  major,"  or  the  Marian  method,  from  the 
name  of  an  especially  eloquent  advocate  of  its  superiority  to  all  others — 
continued  in  vogue  until  1697  ;  productive,  however,  of  only  indifferent 
success.  In  that  year,  Fr^re  Jacques  appeared  ;  the  advocate  of  inci- 
sion, as  preferable  to  laceration  ;  at  first  cutting  recklessly  and  ignorantly 
into  the  perineum,  by  an  instrument  very  like  a  dagger ;  afterwards 
operating  with  a  common  scalpel,  and  incising  the  prostate  and  neck  of 
the  bladder  with  scientific  precision — having  specially  studied  anatomy 
tinder  Duverney  at  Versailles,  This  was  the  foundation  of  the  lateral 
method  ;  afterwards  practised  with  much  success  by  Eaw  in  Holland, 
and  subsequently  by  Cheselden  in  this  country — but  not  successfully  by 
the  latter  surgeon,  until  he  had  recovered  from  mistakes  into  which  he 
had  been  led,  by  the  disreputably  mysterious  use  which  Eaw  had  made 
of  the  knowledge  which  he  obtained  from  the  honest  Friar. 

We,  shall  describe  the  lateral  operation  as  ordinarily  performed  by 
modern  surgeons  ;  and  more  especially  as  we  were  taught  it  by  the  late 
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Mr.  Listen.  From  his  high  authority,  in  one  point  only  would  we 
venture  to  dissent.  He  was  opposed  to  much  preparation  of  the  patient  • 
conceiving  that  delayed  expectation  of  the  event  operates  injuriously  on 
the  mind,  and  disposes  to  sinking,  or  at  least  to  asthenic  results.  On 
the  contrary,  we  think  preparation  quite  as  essential  here  as  in  the  case 
of  lithotripsy.  We  hold  that  it  is  necessary  to  subdue  phlogistic  ten- 
dency, to  rectify  general  function,  to  quiet  the  bladder  and  system,  and 
to  amend  the  state  of  the  urine — before  the  operation  can  be  performed 
under  auspicious  circumstances  ;  and  that  such  preparation  ought  in- 
variably to  be  completed,  whether  the  time  occupied  be  of  weeks  or  days. 
Among  other  items  of  management,  the  carbonates  of  soda  or  potash,  in 
weak  solution,  not  only  may  be  expected  to  produce  the  good  effects  on 
the  bladder  formerly  mentioned ;  but  besides,  the  urine,  by  their  use 
become  less  acrid  than  usual,  will  prove  less  hazardous  in  the  event  of 
infiltration  in  the  wound.* 

The  patient  is  placed  on  a  firm  table,  of  convenient  height ;  and  is 
bound  securely,  hand  to  foot,  by  stout  tapes.  In  no  operation  is  ansethesia 
by  chloroform  more  suitable  or  safe.    It  is  well  to  clear  the  lower  bowel, 
the  evening  before,  by  an  enema,  or  by  castor-oil ;  and  the  bladder  shoidd 
be  moderately  full  of  urine.    A  staff  is  passed,  of  as  large  a  size  as  the 
urethra  will  conveniently  bear  ;  grooved  deeply  on  the  convexity,  a  Httle 
to  the  left  side.-}-    It  will  be  more  readily  introduced  before  than  after 
deligation  ;  and  the  surgeon  should  be  satisfied,  before  he  proceeds  a  step 
further,  that  it  impinges  on  a  stone.    If  in  doubt  on  this  point,  let  him 
withdraw  the  staff,  and  introduce  a  sound.    It  is  essential  that  the  stone 
be  felt  immediately  before  the  operation.    Deligation  over,  and  the  staff 
satisfactorily  passed,  the  patient's  nates  are  brought  to  project  a  short 
distance  over  the  end  of  the  table  ;  and  there  he  is  to  be  secured  by 
assistants  ;  one  placed  behind,  with  a  hand  on  each  shoulder,  ready  to 
oppose  any  involuntary  movement  away  from  the  operator  ;  and  one  to 
each  limb,  holding  them  apart,  and  pressing  each  femur  firmly  down  into 
the  acetabulum,  so  as  to  fix  the  pelvis  and  at  the  same  time  fully  expose 
the  perineum.    To  the  principal  assistant,  the  staff  is  intrusted ;  to  be 
held  very  steady,  in  a  vertical  position,  and  hooked  up  against  the  pubes 
— as  much  space  as  possible  being  thus  made  between  the  membranous 
portion  of  the  urethra  and  the  rectum ;  and  the  same  assistant  keeps  the 
scrotum  elevated.    The  surgeon,  seated  in  front,  at  such  a  height  as  to 
bring  his  hand  conveniently  on  a  level  with  the  perineum — and  with  all 
the  instruments  he  is  likely  to  require  spread  on  a  towel  or  tray  on  the 
floor  by  his  side,  so  as  to  be  within  easy  reach  when  wanted — introduces 
his  left  forefinger  into  the  rectum,  to  make  sure  of  its  being  empty,  and 
to  stimiilate  it  to  contraction.    The  knife — longer  than  the  common 
scalpel,  especially  in  the  handle,  and  with  the  posterior  two-thirds  of  the 
edge  blunt — is  then  entered  in  the  perineum — previously  well  shaved — • 

*  An  American  surgeon,  of  great  repute  as  a  lithotomist,  attributes  his  success 
not  to  any  peculiarity  in  the  mode  of  operating,  but  solely  to  his  long-continued  and 
careful  preparation  of  the  patient. 

t  The  late  Mr.  Key  used  a  straight  staff.— (Treatise  on  Section  of  the  Prostate  in 
Lithotomy,  London,  1824.)  Dr.  A.  Buchanan  uses  and  recommends  a  rectangular 
staff.— (Monthly  Journal,  Feb.  1848,  p.  554.) 
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about  an  inch  in  front  of  the  anus,  on  the  left  side  ;  and  is  carried  down- 
wards beyond  the  anus,  passing  about  midway  between  that  orifice  and 
tlie  tuberosity  of  the  ischium,  through  the  skin,  fat,  and  superficial  fascia. 
The  forefinger  of  the  left  hand  is  then  placed  in  the  wound,  and  directed 
upwards  and  onwards  ;  with  the  double  object  of  keeping  the  bowel  out 
of  harm's  way,  and  dilating  the  space — pushing  aside  areolar  tissue,  but 
not  teai'ing  muscular  fibre.  With  the  knife's  edge,  the  fibres  of  the 
transverse  muscle  of  the  perineum — if  it  exist — are  divided,  along  with 
such  fibres  of  the  levator  of  the  anus  as  resist  the  free  onward  passage  of 
the  finger.  The  groove  of  the  staff  is  now  sought  for  ;  and  the  finger  is 
moved  freely,  so  as  to  dilate  the  outward  wound  sufficiently — a  touch  of 
the  knife's  point  being  applied,  warily,  to  any  resisting  part.  Behind 
the  triangular  ligament,  and  in  front  of  the  prostate,  the  finger  nail  is 
lodged  in  the  groove  ;  and  over  it  the  knife's  point  is  made  to  perforate. 
The  knife,  felt  distinctly  on  the  staff,  is  then  pushed  onwards  in  the 
groove,  obliquely  downwards  and  backwards  ;  so  as  to  divide  the  portion 
of  the  urethra  which  intervenes  between  the  point  of  the  knife's  entrance 
and  the  prostate  gland,  and  also  the  anterior  part  of  the  prostatic  portion 


of  the  urethra.  In  other  words,  space  enough  is  made  for  introduction 
of  the  finger,  which  follows  the  knife  ;  and  the  base  of  the  prostate  gland 
in  its  outer  part  is  left  intact.  The  finger,  introduced  and  moved  freely, 
increases  the  space  considerably.  And  this  dilatation  of  the  wound  is 
preferable  to  extensive  incision  ;  there  being  much  risk  in  cutting  through 
the  reflection  of  the  ileo-vesical  fascia,  wliich  is  situate  at  the  base  of  the 
outer  aspect  of  the  prostate,  and  which  serves  as  an  important  boundary 
between  the  deep  and  superficial  areolar  tissue.  By  leaving  this  entu'e, 
the  principal  danger  by  urinary  infiltration  is  shunned.    And  by  dilata- 

Fig.  334.  Plan  of  the  lateral  operation  of  Lithotomy.  The  knife  entering  the 
urethra..  The  mark  in  the  prostate  is  not  intended.  The  right  hand,  too,  is  in  the 
reverse  position  of  what  it  ought  to  be. 
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tion  of  such  a  limited  wound  as  now  described,  ample  space  is  afforded 
for  the  introduction  and  play  of  forceps,  and  for  the  extraction  of  ordi- 
nary calculi.*  Large  stones  require  particular  expedients,  to  be  after- 
wards explained.  In  fact,  the  rule  in  this  lateral  opei'ation  is,  to  have  a 
free  external  wound,  and  a  small  internal  one  ;  the  latter,  when  dilated, 
extending  from  the  point  of  puncture  in  the  membranoiis  portion  of  the 
urethra,  to  the  base  of  the  prostate  ;  the  former  varying  in  extent  accord- 
ing to  circumstances ;  always  large  and  free,  and  largest  when  either  a 
deep  perineum,  or  a  bulky  stone  is  expected  to  be  encountered  ;  for,  the 
yielding  of  the  surface  both  gives  room  and  diminishes  depth,  in  the 
work  of  extraction,  as  well  as  in  the  formation  of  the  deep  wound.  In 
withdrawing  the  knife,  some  little  care  is  necessary,  lest  the  edge  should 
inadvertently  come  too  near  the  ramus  of  the  ischium,  and  endanger  the 
pudic  artery. 

The  making  of  the  deep  wound  requii'es  deliberation  and  care  ;  and 
it  is  expedient  that  the  points  of  the  finger  and  of  the  knife  should  move 
together,  in  order  to  secure  exactness.  In  athletic  adults,  naturally  of  a 
deep  perineum,  and  who  are  not  in  a  state  of  ansesthesia,  difficulty  may 
be  experienced  at  this  stage  by  a  straining  of  the  muscles,  whereby  the 
bladder  is  elevated  in  the  pelvis,  and  the  parts  consequently  removed 
from  the  control  of  the  finger.  Under  such  circumstances,  it  were  rash 
to  proceed  with  the  knife  alone.  The  operator  must  withdraAv  this ; 
and,  keeping  his  finger  in  the  deep  wound,  he  should  wait  patiently  until 
the  straining  or  spasm  has  ceased  ;  estabhshing  the  full  influence  of  the 
chloroform ;  or  reasoning  with  the  patient  on  the  projiriety  of  his  being 
as  passive  as  possible — if  he  be  not  anaesthetized ;  and  resuming  the 
operation,  when  the  parts  to  be  cut  are  again  found  to  be  within  his 
fijiger's  reach. 

While  the  forefinger  dilates  the  deep  wound,  the  urine  escapes  more 
or  less  rapidly  ;  and  we  expect  that  the  stone,  descending  in  consequence, 
will  be  distinctly  felt.  Then  the  staff  is  gently  withdrawn  ;  by  means 
of  the  finger  moving  in  contact,  a  more  precise  idea  of  the  nature  of  the 
stone  or  stones  is  obtained — as  to  size,  niunber,  shape,  and  position ; 
and  to  the  circumstances  thus  ascertained,  the  subsequent  proceedings 
are  adapted.  If,  for  example,  the  stone  be  found  of  larger  size  than 
what  the  surgeon  knows  will  pass  readily  through  the  aperture  he 
has  already  made,  an  addition  of  space  may  be  gained,  without  tear- 
ing, and  without  the  division  of  any  parts  which  it  is  expedient  to 
retain  entire — by  passing  a  straight  probe-pointed  bistoury  over  the 
fore-finger  retained  in  the  wound,  dividing  the  prostatic  region  of  the 
urethra  on  the  right  side,  to  the  same  extent  as  on  the  left,  and  then 
renewing  dilatation.  When  the  stone  is  expected  to  be  of  consider- 
able size,  the  surgeon  should  be  prepared  to  adopt  this  bilateral  inci- 
sion from  the  first. 

The  wound  being  deemed  sufficient,  and  the  finger  being  in  contact 

*  Too  sparing  a  wound  of  the  prostate  is  also  to  be  avoided  ;  otherwise  sufficient 
space  can  be  obtained  only  by  tffflring.    A  dense  unyielding  structure,  demonstrated 
by  Listen,  Syme,  and  others,  at  the  posterior  pai-t  of  the  ghand,  must  be  divided,  in 
order  to  admit  of  ea.sy  dilatation.     Vide  Liston's  Tract.  Surgery,  last  edition,  p. 
510  ;  also  Lancet,  No.  1132,  p.  515,  May  10,  1845. 
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with  a  stone  of  ordinary  character,  forceps  are  introduced,  for  seizure 
and  extraction.  These  should  be,  in  length  of  handle  and  capacity  of 
blades,  proportioned  to  the  size  of  the  stone  ;  the  object  being,  that 
the  blades  shall  embrace  the  calculus  at  as  many  points  as  possible, 
and  that  the  handles  shall  be  long  enough  to  give  a  full  power  in 
extraction.  The  blades  are  partly  lined  with  calico,  so  as  to  diminish 
the  chance  of  the  stone  slipping  from  their  grasp.  An  instrument, 
suited  to  the  stone,  having  been  selected,  is  passed  over  the  finger  to  the 
deep  wound  ;  and,  as  the  finger  recedes  from  this,  the  forceps  enter  and 
come  in  contact  with  the  stone.  If  this  is  not  at  once  felt,  the  handles 
should  be  elevated,  so  as  to  depress  the  blades  to  the  part  of  the  bladder 
where  the  stone  is  most  likely  to  be.  The  blades  are  opened,  and,  by  a 
catching  movement  of  the  instrument,  seizure  is  effected.  If  any  suspi- 
cion exist  that  a  portion  of  the  bladder  may  have  been  included  along 
with  the  stone,  the  instrument  is  turned  round  and  round  so  as  to  test 
this ;  freedom  of  movement  implying  freedom  of  the  bladder.  Seizure 
having  been  accomplished,  the  axis  of  the  forceps  is  changed ;  the  point 
is  raised,  and  the  handles  are  depressed.  The  forefinger  is  then  re-intro- 
duced by  the  side  of  the  instrument,  and  between  the  blades,  to  ascertain 
in  what  direction  the  stone  is  placed,  and  to  rectify  the  position  if 
necessary.  Por  example,  if  an  oval  uric  calculus  have  been  seized  in  the 
transverse  direction,  it  will  not  pass  through  the  deep  wound  without 
much  violence,  if  at  all.  The  jaws  of  the  instrument  are  slightly 
relaxed ;  and  with  the  forefinger's  point  the  stone  is  gradually  and  care- 
fully shifted,  until  the  long  diameter  presents  to  the  wound.  Then  the 
extracting  force  is  applied ;  pressing  the  handles  to  each  other  as  much 
as  is  necessary  to  prevent  slipping  of  the  stone,  and  not  so  much  as  to 
endanger  its  being  broken ;  directing  the  handles,  and  consequently  the 
extracting  force,  according  to  the  axis  of  the  pelvis — obliquely  down- 
wards— not  jamming  the  blades  beneath  the  arch  of  the  pubes ;  and 
moving  the  forceps  antero-posteriorly,  so  as  to  gain  room  by  further 
dilatation.  By  pressure  of  the  finger,  the  bladder  is  prevented  from 
descending  along  with  the  stone  ;  or,  in  other  words,  counter-extension 
is  made  to  the  extension  of  the  forceps  ;  fixing  the  bladder,  and  allowing 
extraction  to  be  made  more  effectually  than  it  otherwise  would  be.  After 
having  passed  the  prostatic  wound,  resistance  may  be  off'ered  by  fibres 
of  the  levator  of  the  anus — insufiiciently  divided  by  the  incisions ;  this 
obstacle  may  be  overcome  by  the  finger  also  ;  or  it  may  be  necessary  to 
notch  the  resisting  fibres  by  the  edge  of  a  probe-pointed  bistoury. 

In  the  case  of  a  number  of  small  stones,  the  metallic  scoop  will  be 
found  generally  preferable  to  forceps.  The  instrument  is  first  used  as  a 
sound,  passed  through  the  wound ;  the  stone,  having  been  found,  is 
moved  towards  the  opening  in  the  bladder ;  and  then — if  not  before — 
being  brought  in  contact  with  the  point  of  the  forefinger,  is  withdrawn 
— steadied  on  the  scoop  by  the  finger's  pressure. 

Sometimes  the  stone  is  lodged  above  the  pubes,  and  refuses  to 
descend.  In  such  a  case,  curved  forceps  are  of  use ;  but  the  difficulty 
is  of  rare  occurrence.  Bent  forceps  may  also  be  useful,  when,  in  an  old 
man,  the  stone  is  lodged  in  a  deep  pouch  of  the  bladder,  behind  a  pro- 
state very  much  enlarged. 
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The  stone  may  be  encysted  ;  a  part  only  projecting  into  the  bladder. 
The  forceps  seizing  the  projection  may  bring  the  whole  away  ;  if  not  it 

will  be  necessary — when  the  part  is  within  reach  of  the  finger's  point  

to  dilate  the  cyst's  orifice  slightly,  by  a  probe-pointed  bistoury.  If  the 
stone  be  firmly  impacted,  and  not  to  be  loosened  safely  by  the  bistoury's 
edge,  the  operator  must  have  recourse  to  expectancy.  The  wound  is 
occupied^  by  a  full-sized  tube  ;  and,  during  the  suppurative  stage  that 
follows,  it  is  hoped  that  the  textures  may  relax,  and  the  stone  be  dis- 
engaged. Then  it  may  be  removed  in  the  ordinary  way,  as  has  been 
experienced.  Fortunately,  however,  such  a  complication  is  of  rare  occur- 
rence. 

On  one  occasion,  in  contending  with  an  encysted  or  sacculated  stone, 
it  was  found  impossible  to  seize  the  stone  otherwise  than  with  the  coats 
of  the  bladder  in  which  it  was  held.  Eetaining  it  thus  by  the  forceps, 
bringing  all  down  within  reach  of  the  finger,  and  with  this  pushing  back 
the  soft  parts  gently  wliile  the  forceps  yet  kept  their  hold,  the  stone  was 
extracted.* 

Should  the  calculus  break  and  crumble  under  the  forceps,  the  scoop 
will  be  found  well  adapted  for  removing  the  fragments.  And  in  such 
cases,  to  make  sure  that  nothing  is  left  behind,  it  is  well  to  wash  out  the 
bladder.  This  may  be  done  in  two  ways ;  by  means  of  an  ordinary 
enema -syringe,  the  tube  being  introduced  by  the  wound  ;  or,  by  means 
of  a  syringe  and  catheter — the  latter  introduced  by  the  urethra — a 
powerful  stream  being  made  to  issue  by  the  wound,  while  the  patient  is 
placed  in  a  sitting  posture. 

The  stone  or  stones — readily  felt  by  the  finger,  forceps,  or  scoop — 
having  been  removed,  the  searcher  is  introduced — a  metallic  sound,  with 
a  large  bulbous  extremity ;  and  by  this  each  part  of  the  bladder  is  care- 
fully explored,  in  order  to  make  sure  that  no  stone  or  other  foreign  body 
remains  behind.  It  is  also  useful  to  examine  the  stones  themselves ;  if 
one  be  removed,  and  found  smooth,  or  hollowed,  at  one  or  more  points, 
we  may  be  tolerably  certain  that  there  is  at  least  another  in  the  bladder; 
if,  on  the  contrary,  a  stone  is  found  rough  and  unrubbed  at  all  aspects, 
we  may  conclude  that  it  is  solitary.  Then  a  gum-elastic  tube  is  intro- 
duced, and  retained  by  tapes  fastened  to  a  bandage  round  the  belly ;  the 
tube  being  of  length  suflicient  to  admit  of  one  extremity  projecting  from 
the  outer  wound,  while  the  other  is  lodged  in  the  bladder ;  and  of  dia- 
meter sufficient  to  afibrd  a  free  escape  to  both  blood  and  urine.  The 
nates  having  been  sponged  and  wiped,  the  patient  is  unbound  and  lifted 
into  bed  ;  and  is  there  placed  with  the  shoulders  elevated,  so  as  to  favour 
outward  passage  of  mine,  by  sloping  the  track  of  the  wound.  The  knees 
are  elevated,  and  placed  slightly  apart — supported  in  the  ham,  if  need 
be,  by  a  pillow ;  and  an  oil-cloth  and  sponge  are  comfortably  arranged 
for  the  reception  of  urine  and  protection  of  the  bed-clothes.  If  much 
pain  is  complained  ofj  an  anodyne  is  given  ;  and  henbane  is  preferable 
to  opium,  being  less  likely  to  interfere  unfavourably  with  secretion  of 
urine.  The  regimen  is  antiphlogistic  for  some  days ;  and  plenty  of 
diluents  are  given,  so  as  to  favour  diuresis ;  barley  water,  for  example, 
is  taken  ud  libitum ;  and  it  may  not  be  amiss  to  medicate  it  slightly 
*  Monthly  Journal,  Feb.  1848,  p.  574. 
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•with  the  alkalbe  carhouate,  so  as  to  ensure  the  urine  being  bland  as 
weU  as  plentiful.  Copious  "  wetting"  is  always  a  favourable  sign  ;  de- 
noting a  healthy  condition  of  the  kidneys,  absence  of  febrile  distui-bance, 
and  but  shglit  risk  of  dangerous  infiltration. 

The  tube  is  retained,  until  there  is  reason  to  believe  that  the  mar^ns 
of  the  wound  have  become  "  water  proof,"  by  consolidation  and  glazing 
consequent  on  plastic  product ;  the  object  of  this  instrument  being  two- 
fold— the  pi-evention  both  of  urinary  infiltration,  and  of  accumulation  of 
blood  within  the  bladder.  It  is  also  useful  in  the  event  of  hemorrhage 
from  the  deep  wound,  as  will  be  stated  immediately.  During  the  first 
few  hours,  an  assistant  should  frequently  introduce  a  quill,  or  other  suit- 
able instrument,  for  the  purpose  of  preventing  occlusion  of  the  tube  by 
coagulated  blood  but  when  the  urine  is  coming  clear,  this  precaution 
may  be  dispensed  with.  No  dressing  of  the  wound  is  necessary  until  the 
tube  is  out ;  and  then  simple  water-dressing,  afterwards  medicated  as  cir- 
cumstances indicate,  is  all  that  is  required.  When  we  wish  to  remove 
the  tube,  it  is  sufficient  to  cut  the  retaining  tapes  ;  and  this  may  be  done 
after  twenty-four  hours  in  the  young,  but  not  till  nearly  twice  that  time 
has  elapsed  in  the  aged — the  plastic  process  being  much  more  speedy  and 
perfect  in  the  one  case  than  in  the  other. 

After  withdrawal  of  the  tube,  the  wound  contracts  by  the  ordinary 
process  of  healing.  And,  after  about  eight  days — sometimes  sooner,  some- 
times later — ^uneasy  sensations  are  begun  to  be  complained  of  in  the 
urethra,  betokening  restoration  of  its  function  as  to  the  passage  of  urine. 
The  first  flow  by  the  natural  channel  is  partial,  and  accompanied  with 
pain  ;  day  by  day,  less  and  less  comes  by  the  wound,  and  the  uneasy 
sensations  in  the  urethra  disappear.  Ultimately  the  wound  heals,  and 
all  is  normally  re-established.  If  any  unusual  delay  occur,  it  may  be 
necessary  to  pass  a  catheter  gently ;  in  order  to  ascertain  the  state  of  the 
urethia,  and  clear  away  obstruction  if  necessary  ;  at  the  same  time  invit- 
ing the  flow  to  its  original  course. 

During  the  after  part  of  the  treatment,  diet  is  gradually  amended, 
as  circumstances  indicate ;  the  erect  posture  is  resumed,  and  the  patient 
may  be  permitted  to  move  about  a  little,  even  before  the  external  wound 
has  quite  contracted.  Such  medical  treatment,  by  hygiene,  will  be  con- 
tinued, as  is  suited  to  prevent  recurrence  of  the  diathesis  on  which  the 
stone's  formation  depended.  The  operation,  in  many  cases,  seems  to 
have  the  effect,  not  easily  explained,  of  changing  the  system  wholly  in 
this  respect — reproduction  of  stone,  after  well-performed  lithotomy,  being 
by  no  means  common ;  yet  it  is  well  in  all  cases,  by  maintenance  of  due 
prophylaxis,  to  leave  no  means  untried  of  preventing  so  unpleasant  a 
relapse. 

Such  is  the  usual  result  of  an  ordinary  and  successful  case  of  litho- 
tomy. But  there  are  risks  and  casualties  which  now  fall  to  be  con- 
sidered. 

L  Hemorrhage. — If  there  be  a  transverse  artery  of  the  perineum,  of 
any  considerable  size,  it  may  be  troublesome  by  bleeding  ;  it  cannot  be 
avoided  in  the  incisions ;  but  it  can  very  readily  be  secured  by  ligature. 
By  attending  to  the  following  circumstances,  wound  of  the  artery  of  the 
bulb  will  be  avoided,  when  that  vessel  follows  its  ordinary  course  ;  making 
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tlie  free  external  incision  of  no  greater  depth  than  the  superficial  fascia  • 
cutting  afterwards  on  a  low  level — sloping  the  main  wound  obliquely 
upwards,  from  the  level  of  the  anus  to  the  membranous  portion  of  the 
urethra ;  never  using  the  knife  but  with  its  back  directed  upwards ; 
using  the  finger,  to  dilate,  more  freely  than  the  knife  to  cut,  in  making 
the  deep  wound  of  the  perineum ;  taking  care  to  enter  the  knife's  point, 
in  the  groove  of  the  staff,  behind  the  bulb ;  and,  at  this  part  of  the 
operation,  invariably  moving  the  knife  from  the  operator,  with  its  back 
towards  him.  If  the  artery  follow  an  unusual  course,  it  may,  perhaps, 
be  detected  and  avoided  ;  when  the  surgeon  adopts  the  safe  and  good 
practice  of  invariably  preceding  and  accompanying  Ms  knife's  point  with 
his  finger.  When  the  vessel  is  wounded,  three  courses  are  open ;  to 
attempt  deligation  at  the  cut  point — difficult,  but  not  impracticable ;  to 
pass  an  aneurism  needle  round  the  trunk  of  the  pudic,  on  the  inside  of 
the  ramus  of  the  ischium,  securing  it  by  ligature  there — also  difl&cult,  yet 
possible  ;  or  simply  to  apply  pressure  to  the  vessel  in  the  latter  situation, 
by  an  assistant's  finger  placed  either  in  the  wound  or  in  the  rectum — 
maintaining  such  pressure  by  a  relay  of  assistance,  until  bleeding  has 
ceased.  Or  an  acupressure  needle  may  be  employed  to  secure  the  same 
object.  Veins  or  small  arteries  may  bleed  to  excess  in  the  neighboiu*hood 
of  the  prostate — especially  in  the  aged.  This  form  of  hemorrhage  is 
readily  restrained  by  pressure  ;  pledgets  of  lint  being  introduced  firmly 
into  the  deep  wound,  along  the  tube — and  retained,  if  need  be,  by  a  T 
bandage.  This  is  one  of  the  important  uses  of  the  tube  ;  its  presence,  as 
an  open  conduit  for  the  urine,  admitting  of  such  plugging  being  made 
with  perfect  safety  as  to  the  chance  of  urinary  obstruction  and  infiltration.* 
Arnott's  fiuid  dilator  is  also  well  calculated  to  be  a  successful  compressing 
agent  in  such  bleeding  ;  the  open  tube  occupjang  the  centre  of  the  appa- 
ratus, and  the  compressing  fiuid  consisting  of  cold  water.  By  cold  and 
pressiu'e  it  is  doubly  hemostatic.  A  common  hthotomy  tube,  too,  sur- 
rounded by  a  sponge  wrapped  up  with  cord — sponge-tent  fashion — will  he 
found  not  inefficient. 

Secondary  hemorrhage  sometimes  occurs  in  the  aged,  in  consequence 
of  asthenic  ulceration  in  the  deep  wound ;  this  requires  ordinary  hemo- 
static treatment  by  general  means. 

II,  Peritonitis. — This  is  the  result  of  inflammatory  accession  in  the 
deep  Avouud,  extending  thence  to  the  coats  of  the  bladder,  and  fi'om  the 
outer  coat  passing  to  the  general  peritoneum.  Or  it  may  be  occasioned 
by  violence  directly  done  to  the  bladder,  by  forceps  or  scoop.  It  is  ac- 
companied by  its  ordinary  signs  and  symptoms  ;  and  is  amenable  to  the 
ordinary  treatment — leeching  or  venesection,  calomel  and  opium,  hot 
poultices  and  blisters.  It  is  obviated  by  taking  care,  in  dilating  the 
deep  wound,  not  to  tear ;  by  not  bruising  or  tearing  the  vesical  coats  in 
any  part,  through  inadvertent  seizure  by  the  forceps  or  scoop ;  and  by 
never  operating  while  the  bladder  is  in  an  irritable  or  excited  condition. 

*  For  obvious  reasons,  however,  it  is  well  to  avoid  such  plugging  if  possible.  The 
tube,  no  doubt,  averts  risk  by  urinary  infiltration  ;  but  the  track  of  wound,  and 
especially  the  neck  of  the  bladder,  is  not  likely  to  heal  so  kindly  as  if  no  such  rough 
manipulation  had  been  employed.  Plugging  for  hcmoiThagc  always  affects  the  prog- 
nosis un  toward!  y. 
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III.  Urinary  Infiltration  is  the  most  serioiis  risk  in  lithotomy  ;  and 
the  one  of  most  frequent  occurrence.  To  obviate  it,  the  following  points 
are  of  essential  importance  : — Maintain  the  reflection  of  the  ileo-vesical 
fascia  entire,  at  the  base  of  the  prostate  ;  that  gland  being  not  divided 
throughout  its  whole  extent,  by  the  knife.  Make  the  general  wound 
conical  in  form  ;  tlie  base  at  the  integument  of  the  perineum  ;  the  trun- 
cated apex  at  the  prostate.  Make  the  general  wound  also  sloping  in 
form,  its  faU  being  from  the  prostate  obliquely  downwards — cutting  ob- 
liquely up  to  the  bladder,  not  directly  into  it ;  also  arranging  the 
patient's  trunk  in  bed,  so  as  to  favour  this  sloping  form,  obviously  so 
well  calculated  for  the  ready  di-aining  away  of  the  urine.  In  using  the 
linger  in  dilatation,  avoid  all  laceration ;  torn  parts  being  but  ill-disposed 
for  rapid  plastic  formation.  Eetain  the  tube  for  the  necessary  number 
of  hours  ;  and  keep  it  clear  from  coagulum,  or  other  source  of  obstruction. 
Farther,  the  risk  by  infiltration  is  certainly  diminished,  by  not  operating 
unless  the  urinary  organs  and  general  system  are  free  from  excitement, 
the  kidney  acting  healthily,  and  the  urine  in  a  satisfactory  condition ; 
and  also  by  maintaining,  after  the  operation,  a  supply  of  urine  which  is 
bland  as  well  as  copious — mainly  aqueous,  and  containing  but  a  sparing 
amount  of  saline  matter,  For,  if  infiltration  do  occur  to  some  extent,  it 
will  be  less  hazardous  to  part  and  system  under  such  circumstances,  than 
if  the  infiltrated  fluid  were  the  acrid  and  scanty  urine  of  fever  or  of  renal 
disease. 

Urinary  infiltration  is  indicated  by  the  following  symptoms  : — A  hot 
pain  is  felt  in  the  site  of  the  deep  wound,  thence  creeping  up  the  left 
hypogastric  region,  which  by  and  by  becomes  tender  on  pressure ;  the 
pulse  gi'OAvs  rapid  and  weak — denoting  constitutional  irritation,  not  in- 
flammatory fever ;  the  skin  is  hot  and  dry ;  the  tongue  and  lips  are 
parched  and  dark-coloured  ;  the  wound  is  dry  and  glazed  in  its  edges, 
afterwards  emitting  a  foetid  sanies  ;  and  the  secretion  of  urine  is  in  great 
measure  arrested.  Ultimately  hiccough  comes  on,  the  abdomen  grows 
tympanitic,  and  the  patient  is  carried  off  in  typhoid  prostration.  The 
local  changes  are — sloughing  of  the  infiltrated  areolar  tissue,  under  an 
asthenic  inflammatory  process  ;  with  thin,  foetid  discharge. 

Treatment,  is  by  the  ordinary  means,  adapted  to  bear  the  system 
through  the  irritation  dependent  on  such  a  cause.  And  if  the  wound  do 
not  seem  free  and  sloping  enough,  that  defect  may  be  remedied  by  en- 
largement of  the  external  incision  at  its  lower  part.  At  first  we  may  be 
for  some  time  uncertain  whether  the  case  is  one  of  this  nature,  or  peri- 
tonitis ;  and  then  a  sparing  application  of  leeches  over  the  tender  hypo- 
gastrium  is  expedient.  After  infiltration  is  declared,  however,  further 
spoliation  or  depression  is  quite  unwarrantable.  By  some  it  has  been 
thought  advisable  to  enlarge  the  wound,  and  to  divide  the  rectum  at  the 
same  time,  by  the  sweep  of  a  curved  bistoury  ;  on  the  principle  of  freely 
incising  the  infiltrated  parts,  and  permitting  the  noxious  fluids  a  ready 
outlet. 

IV.  Urinary  Infiltration  and  Peritonitis  may  occur  together  ;  an  un. 
happy  combination — known,  or  at  least  suspected,  by  a  blending  of  the 
signs  and  symptoms  of  each.  In  treatment,  it  is  perplexing  to  deter- 
mine whether  the  one  disease  shall  be  more  considered  than  the  other. 
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But  it  is,  perhaps,  a  safe  general  rule,  to  award  pre-eminence  to  infiltra- 
tion ;  treating  it  much  in  the  ordinary  way  ;  in  other  Avords,  endeavour- 
ing to  support  the  system  at  all  hazai-ds,  and  hoping  to  afford  it  an  oppor- 
tunity of  struggling  through. 

V.  The  Wound  may  Inflame  untowardly ;  suppurating  copiously ; 
perhaps  sloughing.  This  is  dangerous  to  a  weak  frame,  hy  reason  of  the 
grave  amount  of  constitutional  disorder  which  attends,  more  especially 
when  the  deep  part  of  the  wound  is  much  affected ;  the  patient  may 
sink  under  inflammatory  fever ;  or  he  may  afterwards  succumh  to  hectic. 
The  inflammatory  access  is  obviated  hy  care  in  the  use  of  the  finger  and 
forceps  while  operating — neither  tearing  nor  bruising  ;  and  it  is  treated 
by  ordinary  antiphlogistic  means — cautiously,  with  a  view  to  the  coming 
chance  of  hectic  tendency  under  a  long  open  and  discharging  wound. 
For,  the  sloughs  must  separate  ;  enlarging  the  wound,  and  necessarily 
delaying  greatly  the  process  of  cure. 

VI.  Cystitis  is  to  be  obviated,  by  operating  only  in  a  quiet  state  of 
the  bladder ;  by  avoiding  bruise  of  the  prostatic  wound ;  and  by  using 
the  forceps  and  scoop  with  all  gentleness,  in  reference  to  the  coats  of 
the  viscus. 

VII.  Aggravation  of  Renal  Disease. — Plain  indication  of  organic 
disease  in  the  kidney  is  in  most  cases  held  sufficient  to  contra-indicate 
the  operation.  But  the  symptoms  of  this,  obscure  and  masked,  may 
have  deceived  the  surgeon.  In  such  circumstances,  the  aggravation  fol- 
lowing on  the  operation  will  be  subdued  with  difficulty;  the  patient  will 
m  all  likelihood  perish. 

VIII.  Constitutional  Irritation  may  prove  dangerous  in  one  of  two 
forms: — 1.  As  a  Shock ;  the  immediate  consequence  of  the  operation. 
This  may  occur  to  a  grave  extent,  as  after  other  severe  operations ;  and 
the  patient  may  never  rally — death  taking  place  within  twenty-four 
hours,  by  sinking.  Or  Hectic  may  ensue  ;  in  consequence  of  the  wound 
remaining  long  open,  and  emitting  a  copious  discharge  j  as  is  apt  to 
occur  after  inflammatory  access  in  a  weakly  patient.  Then  we  have 
to  invite  restoration  of  the  urethral  flow,  by  cautious  use  of  a  catheter ; 
to  favour  closure  of  the  wound,  and  diminution  of  the  discharge,  by  suit- 
ably stimulant  dressing ;  and  to  maintain  the  powers  of  the  system,  by 
the  general  treatment  adapted  for  hectic.  Sometimes,  this  state  of 
matters  has  been  found  dependent  on  the  presence  of  another  stone 
within  the  bladder,  preventing  closure  of  the  internal  wound  ;  overlooked 
jn  the  operation  ;  or,  perhaps,  since  descended  from  the  kidney.  Under 
such  circumstances,  it  is  our  duty  to  dUate  the  wound,  and  to  obtain 
extrusion  of  the  stone  by  the  scoop  or  forceps. 

IX.  Erysijpelas  may  occur ;  extending  from  the  wound  to  the  nates 
and  thighs,  as  well  as  to  the  perineum  and  abdominal  parietes.  It  is 
obviated,  by  not  operating  unless  the  primze  vise  are  in  a  satisfactory 
condition,  and  by  great  attention  to  cleanhness  ;  maintaining  a  proper 
staff  of  attendants,  who  keep  the  patient  dry,  clean,  and  as  comfortable 
as  circumstances  will  allow. 

X.  The  Wound  may  become  Fistulous. — It  may  contract  to  a  certain 
extent,  and  then  remain  stationary  ;  a  portion  of  the  urine  continuing 
to  pass  through  the  fistulous  trade.    This  remote  result  is  more  trouble- 
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some  thcan  dangerous.  The  urethra  will  most  probably  be  found  at  fault 
—obstructed  in  some  part  of  its  course  by  former  stricture,  or  by  recent 
swelling  ;  and  the  catheter  or  bougie  has  to  be  used  accordingly.  After 
due  clearance  of  this  canal,  tlio  perineal  fistula  will  probably  close.  If 
not,  it  is  to  be  treated  as  obstinate  fistulto  usually  are  j  by  application  of 
a  hot  wire,  at  long  intervals. 

Rectal  Fistula  sometimes  results,  by  wound  of  the  bowel  at  the  time 
of  the  operation ;  or  it  may  be  caused  more  remotely  by  ulceration. 
The  aperture  may  close,  with  the  rest  of  the  wound.  But  not  improbably 
it  remains  open  ;  fjeces  finding  their  way  upwards  into  the  track  of  the 
general  wound,  and  urine  passing  into  the  rectum.  Such  a  casualty  is 
obviated  by  care,  during  the  operation,  in  interposing  the  left  fore-finger 
between  the  knife  and  the  bowel,  and  always  using  the  former  most 
cautiously.  Treatment  consists  in  dividing  the  coats  of  the  bowel  up  to 
the  aperture,  as  in  fistula  in  ano  ;  but  this  is  not  done  at  once  ;  au 
opportunity  is  first  afforded  for  spontaneous  closure. 

Such  are  the  more  important  and  ordinary  dangers  and  difficulties 
which  attend  this  operation.  We  are  constantly  liable  to  meet  with 
others,  however,  which  can  scarcely  be  brought  under  any  categorical 
arrangement ;  and  yet  for  them  the  surgeon  must  be  at  all  times  pre- 
pared. 

The  operation  of  lithotomy,  in  itself  difficult,  beset  with  many  dan- 
gers, and  implicating  important  parts,  cannot  be  expected  to  prove  very 
highly  successful,  even  in  the  most  skilful  hands.  The  average  propor- 
tion of  deaths,  hitherto — in  the  general  practice  of  surgery — may  per- 
haps be  stated  at  one  in  five  or  six.*  But  as  our  science  and  art  advance, 
it  is  to  be  hoped  that  the  result  will  rise  proportionally.  Some  indi- 
vidual operators  have  attained  to  pre-eminent  success  in  this  department ; 
a  pre-eminence  apparently  due,  partly  to  operative  dexterity  and  skill, 
partly  to  careful  and  judicious  treatment  both  before  and  after  the  opera- 
tion, partly  to  a  careful  selection  of  cases.  The  age  of  the  patient  has 
much  to  do  with  the  prognosis.  In  childhood,  recovery  is  the  rule, 
death  the  exception.  And  the  hale  old  man  is  more  favourably  situated 
than  the  robust  and  young  adult.  As  a  general  rule,  however,  the 
chances  of  recovery  diminish  with  increase  of  age — as  well  as  with  in- 
crease of  size  in  the  stone. f 

Varieties  in  Lithotomy. 

In  young  children,  the  operation  may  be  done  with  a  common  scalpel. 
And  it  is  essential  to  remember  that  in  them  the  bladder  rises  compara- 
tively high.  The  rectum  is  then  the  predominant  viscus  of  the  pelvis  ; 
and  great  care  must  be  taken  accordingly  not  to  injure  it  by  the  knife. 
The  patient  may  be  exempted  from  deligation  ;  held  firmly  on  the  table 
or  upon  an  assistant's  knee. 

The  Bilateral  Operation. — When  the  stone  is  known  or  suspected  to 
be  of  large  size — too  large  to  pass  through  the  ordinary  single  wound  of 
the  prostate,  but  not  too  large  to  pass  through  the  outlet  of  the  pelvis 
*  In,  a  recent  table  the  average  is  stated  as  1  in  6.62.    Lancet,  No.  1534,  p.  71. 
t  Vide  Monthly  Journal,  Nov.  1847,  pp-  325  and  326. 


1102 


VAllIETIES  IN  LITHOTOMY. 


easily — tlie  wound  is  made  bilateral,  as  has  already  been  explained. 
But  such  bilateral  section  seems  quite  unnecessary  in  ordinary  cases. 

If,  unfortunately,  the  surgeon  have  been  deceived  as  to  the  bulk 
of  the  stone ;  and,  after  having  made  his  bilateral  section  with  perineal 
wound,  finds  that  the  calculus  is  too  bulky  to  pass,  even  were  it  out  of  the 
bladder — he  must  eitlaer  proceed  to  the  high  operation,  or  attempt  to 
break  the  stone,  and  extract  it  piecemeal  through  the  perineum.  The 
crushing  instruments,  necessary  in  such  circumstances,  need  not  be 
described.  They  are  to  be  found  in  cutler's  shops,  and  in  the  armamen- 
taria of  most  lithotomists ;  but,  fortunately,  are  seldom,  if  ever,  called 
into  exercise.  The  simplest  form  of  instrument  is  probably  the  best ; 
strong  forceps,  the  blades  armed  with  teeth,  and  the  handles  approximated 
by  a  powerful  screw.  The  operation  d  deux  temps — cutting  into  tho 
bladder  one  day,  and  attempting  to  extract  the  stone  on  another,  during 
suppurative  relaxation — is  wisely  abandoned ;  unless  in  the  case  of  ob- 
stinately encysted  stone,  already  alluded  to.  In  no  other  circumstances 
is  such  a  plan  of  operation  voluntarily  adopted  ;  but  it  may  be  thrust 
upon  an  operator  by  the  stern  force  of  circumstances. 

The  Gorget,  too,  is  but  little  used  in  the  present  day.  For  the 
blunt  gorget,  the  operator's  forefinger  of  the  left  hand  is  a  very  superior 
substitute,  as  a  guide  and  conductor  of  forceps  into  the  bladder.  And 
the  cutting  gorget,  however  modified,  can  never  be  so  certain  or  so  safe, 
as  a  knife's  point  guided  and  controlled  as  we  have  endeavoured  to 
describe.*  In  the  hands  of  the  careless  or  inexperienced,  a  cutting 
gorget  may  be  the  cause  of  frightful  accident.  Pushed  recklessly  on,  it 
is  as  likely  to  be  out  of  the  bladder  as  in  it.  It  may  pass — has  passed 
— between  the  bladder  and  os  pubis,  pushing  up,  bruising,  detaching,  or 
tearing  the  peritoneum  ;  or  between  the  bladder  and  rectum — as  has 
more  frequently  been  the  case ;  in  either  way  favouring  the  most 
hazardous  infiltration,  and  perhaps  combining  this  with  peritonitis.  It 
has  happened  indeed,  that  by  a  more  heroic  thrust,  the  bladder  has  been 
completely  perforated,  the  intestines  have  protruded,  and  after  death  the 
liver  has  been  found  impaled  ! 

The  Median  Operation  is  employed  in  some  cases  where  the  calcidus 
is  small,  but  unsuited  for  lithotripsy.  The  instruments  required  are  a 
stalf  grooved  centrally  upon  the  back,  a  bistoury,  and  a  pair  of  narrow- 
bladed  forceps.  The  incision  is  made  in  the  middle  line  of  the  peri- 
neum, in  front  of  the  anus,  over  and  behind  the  site  of  the  bulb.  After 
dividing  the  fascia,  the  bulb  is  elevated ;  and  the  knife,  entered  iu  the 
groove  of  the  staff  immediately  behind,  is  pushed  onwards,  till  checked 
by  the  termination  of  the  instrument.  The  finger  is  now  conveyed  into 
the  wound  ;  and,  as  the  staff  is  withdrawn,  maintains  the  patency  of  the 
urethral  aperture.  The  forceps  are  carried  into  the  canal  over  the  back 
of  the  finger  ;  and,  having  passed  them  onwards  into  the  bladder,  the 
calculus  is  laid  hold  of  and  extracted ;  after  which  a  tube  is  placed  in 
the  wound. 

The  Recto-vesical  operation  is  out  of  date.    It  was  supposed  that,  by 

*  Gorget-like  knives  have  been  invented,  for  the  purpose  of  rendering  the  prostatic 
wound  very  exact  in  its  limits.  But  after  trial  they  have  been  laid  aside,  as  inferior 
to  the  ordinary  knife  guided  by  the  finger. 
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cutting  througli  the  rectum,  and  tlience  reaching  the  posterior  part  of  the 
bladder  uncovered  by  peritoneum,  loss  hazard  would  be  incurred  of  peri- 
tonitis, hemorrhage,  or  infiltration.  But  the  misery  and  even  danger  of 
a  foul  ffecal  fistula  remaining,  was  found  by  much  to  outweigh  the  sup- 
posed safety  of  the  procedure.  Under  certain  circumstances,  however, 
such  an  operation  may  be  thi'ust  upon  us  ;  as  in  the  case  narrated  by 
Mr.  Listen,  where  a  large  stone  was  found  encysted  in  the  posterior 
part  of  the  bladder,  and  bulging  into  the  rectum.  In  that  case,  after  the 
ordinary  opening  had  been  made  into  the  bladder,  it  was  found  im- 
possible to  dislodge  the  stone  without  division  of  the  anterior  wall  of 
the  cyst ;  and  that  could  not  be  accomplished,  without  incising  the  cor- 
responding portion  of  bowel.  Then  the  stone  was  readily  extruded.* 
Eecently  this  operation  has  been  revived  ;  silver  sutures  being  employed 
to  bring  the  edges  of  the  incision  into  accurate  apposition  (a,s  in  vesico- 
vaginal fistula)  with  the  view  of  obtaining  union  by  the  first  intention. 

The  High  Operation. — When  a  stone  is  deemed  too  large  to  pass 
with  safety  through  the  outlet  of  the  pelvis  by  the  perineum,  it  is  to  be 
sought  for  above  the  pubes.  By  a  blunt  staff,  introduced  along  the 
urethra,  the  fundus  of  the  bladder  is  elevated  as  much  as  possible  in  the 
pelvis,  so  as  to  enlarge  the  space  uncovered  by  peritoneum  on  the  lower 
and  anterior  aspect.  A  suitable  wound  is  made  through  the  abdominal 
parietes  ;  entering  the  knife  immediately  above  the  symphysis  pubis,  and 
carrying  it  upwards  as  far  as  seems  necessary  ;  cutting  layer  after  layer, 
cautiously,  until  the  vesical  coats  are  reached,  and  secured  in  contact 
with  the  external  incision  by  means  of  a  sharp  hook.  The  coats  of  the 
bladder  are  punctured  at  the  lowest  part  of  the  wound ;  and,  the  finger  hav- 
ing been  introduced  into  the  viscus,  the  aperture  is  enlarged  to  the  requisite 
extent.  The  stone  is  seized  by  forceps,  and  removed.  The  wound  is 
brought  together,  having  a  short  tube — or  a  slip  of  lint,  syphon-like — at  the 
lower  part,  by  which  the  urine  may  pass  readily  away,  and  infiltration  be 
avoided.  To  aid  in  this  indication,  the  patient  is  laid  on  his  side ;  and  per- 
haps a  flexible  catheter  may  also  be  passed  by  the  urethra,  and  retained. 
But  with  every  care,  it  is  difficult  to  prevent  this  grave  accident — so  Hkely 
to  occur  from  the  non-dependent  nature  of  the  wound.  And,  consequently, 
the  results  of  this  operation  are  not  found  to  be  very  encouraging. 

Eecently,  an  important  modification  has  been  suggested ;  the  pre- 
mising of  a  perineal  puncture  ;  a  track,  of  wound  resembling  that  of 
lateral  lithotomy,  but  on  a  smaller  scale  ;  the  internal  opening  implicat- 
ing the  membranous  portion  of  the  urethra  only.  Through  this  puncture 
the  elevating  blunt  staff  is  introduced,  and  may  be  worked  more  effi- 
ciently than  from  the  urethra.  After  removal  of  the  stone,  a  common 
lithotomy  tube  occupies  the  place  of  the  staff  in  the  perineal  wound,  and 
is  retained  for  some  days,  the  urine  passing  readily  through  it — the 
patient's  trunk  being  slightly  raised  to  assist  in  this.  The  supra-pubal 
wound  is  brought  accurately  together  throughout  its  whole  extent,  by 
silver  sutures,  and  union  by  the  first  intention  hoped  for.  And  thus 
the  operation  may  be  not  only  simphfied  in  performance,  but  also  the 
great  danger  by  infiltration  may  be  effectually  avoided. 

Ldthectasy. — Another  recent  proposal  is  the  substitution  of  lithectasy 
*  Liston's  Principles  of  Surgery,  2d  edition,  p.  657. 
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for  lithotomy ;  that  is,  wouud  of  tho  membranous  portion  of  the  urethra 
and  gradual  dilatation  of  this — for  wound  of  both  this  and  the  prostatic 
portion,  dilatation  and  extraction  following  immediately.  Lithotomy  is 
performed  on  a  small  scale  ;  or  a  puncture  is  made  in  the  central  space 
of  the  perineum,  above  the  anus.  The  membranous  portion  of  the 
urethra  is  reached  and  opened  as  in  the  Median  operation.  iS^o  attempt 
is  then  made  to  reach  the  bladder  and  stone  by  the  finger,  but  the  wound 
is  occupied  by  sponge-tent,  or  by  Arnott's  fluid  dilator;  and  thereby 
dilatation  is  effected  more  or  less  rapidly.  In  the  course  of  twenty-four 
hours,  the  space  may  be  expected  to  be  suitable  for  the  introduction  of 
instruments,  and  for  removal  of  a  small  stone — the  neck  of  the  bladder 
being  left  undivided,  and  the  great  hazard  by  infiltration  being  almost 
certainly  avoided.*  But  the  manifest  objection  to  this  proceeding  is  its 
slowness  and  uncertainty.  Under  tedious  and  painful  dilatation  the 
patient  is  very  liable  to  suffer  serious  irritation,  both  mental  and  bodily; 
and  a  susceptible  frame  may  be  irreparably  injured  thereby.  Also, 
after  the  allotted  period  of  painful  probation  has  passed,  the  space  may 
be  found,  insufficient ;  the  dilator  has  to  be  resumed,  or  the  knife  is  em- 
jDloyed ;  and,  in  any  way,  danger  is  incurred.  Further  experience  is 
yet  required,  ere  the  merits  of  this  operation  can  be  finally  determined. 
But  at  present  one  naturally  inclines  to  think,  that  it  can  be  applicable 
only  to  small  stones  ;  and  that  these  may  be  better  dealt  with  by  litho- 
tripsy. 

Palliation  of  Vesical  Calculus. 

We  are  called  upon  to  palliate  the  symptoms  of  stone,  irrespective 
of  any  operation,  when  the  patient  refuses  to  submit  to  this,  or  when 
the  circumstances  of  the  case  obviously  contra-indicate  its  performance. 
If  the  patient  is  far  advanced  in  years,  and  suffers  comparatively  httle 
from  the  stone,  we  decline  to  operate.  When  the  patient  is  aged,  and 
afflicted  with  great  enlargement  of  the  prostate — perhaps  malignant — 
we  cannot  expect  a  successful  issue ;  and  the  operation  can  scarcely  he 
looked  upon  as  a  likely  means  towards  Euthanasia.  When  the  kidneys 
evince  organic  disease,  by  albuminuria,  renal  pain,  constitutional  dis- 
order, purulent  urine,  etc.,  we  cannot  but  fear  that  the  operation  wiU 
cause  renal  aggravation  and  death.  In  these  cases,  therefore,  and  such  hke, 
we  content  ourselves  with  palliating  what  we  cannot  cure.  All  violence 
and  imprudence  in  exercise  and  regimen  are  avoided;  the  bowels  are 
gently  regulated ;  by  alkaUne  or  acid  remedies  internally,  the  condition 
of  the  urine  and  of  the  bladder  is  hoped  to  be  amended  ;  and  by  opiates, 
by  the  mouth  or  anus,  pain  is  assuaged.  When  the  phosphatic  diathesis 
is  not  strongly  marked,  nothing  proves  more  efficacious  than  weak  doses 
of  the  alkaline  carbonates  much  diluted. 


Urethral  Calculus. 


Calculus  in  the  urethra  is  sometimes  original ;  foreign  matter  having 
been  in  some  way  introduced  from  without,  and  calculous  deposit  con- 
creting on  this  as  a  nucleus.     Much  more  frequently,  liowever,  it  is 

*  Willis  on  Stone,  p.  160. 
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secondary  ;  a  vesical  calculus  having  been  arrested  in  its  progress  out- 
wards. It  may  be  simply  impacted  in  the  canal,  wliich  dilates  behind 
it ;  or  it  may  become  embedded  in  a  cyst  or  abscess-cavity — sometimes 
formed  of  the  urethral  parietes,  sometimes  of  condensed  areolar  tissue 
exterior  to  these.  In  the  latter  case,  the  symptoms  may  be  slight;  there 
being  little  obstruction  to  the  flow  of  urine.  Impaction  in  the  canal,  on 
the  other  hand,  causes  much  distress,  by  pain,  frequent  desire  to  make 
water,  and  imperfect  ability  to  obey  the  call  If  obstruction  is  complete, 
serious  danger  by  retention  of  urine  ensues.  The  calculus,  when  situated 
anteriorly,  may  be  felt  by  manipulation  in  the  course  of  the  urethra. 

Treatment  varies  accordint?  to  circumstances.  1.  If  the  stone  be  of 
considerable  bulk,  and  arrested  at  the  posterior  part  of  the  canal — and 
more  especially  if  retention  of  urine  exist — a  catheter  is  to  be  introduced, 
by  wliich  the  stone  is  dislodged,  and  pushed  back  into  the  bladder. 
There  it  can  be  afterwards  dealt  with  by  Lithotripsy.  2.  If  the  stone 
be  small,  and  situated  anteriorly,  it  is  to  be  brought  to  the  orifice  of  the 
urethra,  and  thence  extruded.  Such  forward  movement  may  be  effected 
by  the  fingers  simply.  Or  a  loop  of  wire  may  be  insinuated  past  and 
behind  the  stone ;  and  thus  it  may  be  extracted,  like  a  cork  out  of  a 
bottle.  Or  it  may  be  seized  by  small  dressing  forceps  ;  or — more  readily 
— by  Hunter's  forceps.  Or  a  bent  probe  may  be  passed  behind,  and  by 
it  extrusion  may  be  effected,  as  in  the  case  of  foreign  bodies  lodged  in 
the  nose  or  ear.  3.  But  the  stone  may  be  fixed,  and  not  inclined  to 
move  in  any  direction.  Then  it  is  to  be  cut  out.  If  situate  in  the 
prostatic  or  membranous  portions,  the  operation  of  lithotomy  on  the 
gripe  may  be  had  recourse  to.  The  fingers  of  the  left  hand,  passed  into 
the  rectum,  push  the  stone  forwards  on  the  perineum  ;  and  there,  through 
a  semilunar  incision  made  across  the  raph6,  above  the  anus,  it  may  be 
extracted.  Or  lateral  lithotomy  may  be  performed  on  a  small  scale. 
And  in  having  recourse  to  this  latter  operation,  for  a  stone  of  some  size, 
lodged  in  the  prostatic  portion  of  the  urethra,  and  long  resident  there,  it 
is  well  to  remember  that  considerable  alteration  may  bf>,ve  taken  place  in 
the  bladder.  It  may  have  contracted  completely  on  the  stone  ;  the  ends 
of  the  ureters  abutting  on  this,  and  there  being  no  cavity  beyond  ;  the 
urine  coming  away  constantly,  by  stillicidium.  If  a  stone  be  found  al- 
ready in  the  perineal  portion  of  the  urethra,  it  is  to  be  removed  through 
a  direct  incision,  made  in  the  centre  of  the  raphd  j  and  for  tliis  purpose, 
if  a  stricture  staff  can  be  coaxed  past  the  obstruction,  it  is  best  and  easiest 
to  open  the  urethra  to  the  requisite  extent  upon  this.  If  the  calculus 
present  itself  anterior  to  the  scrotum,  it  is  well  not  to  excise  it  there ; 
for  wounds  in  that  situation  are  slow  to  heal,  and  apt  to  degenerate  into 
troublesome  fistulse.  By  manipulation  let  it  be  brought  behind  the 
scrotum — if  it  refuse  to  advance  to  the  orifice — and  there  let  it  be  ex- 
cised, through  a  deeper  but  more  manageable  wound.  Not  unfrequently 
a  calculus,  after  having  passed  all  the  rest  of  the  urethra,  with  more  or 
less  suffering  to  the  patient,  is  arrested  at  the  orifice.  Thence  forceps, 
or  a  bent  probe,  may  remove  it.  But  if  such  difficulty  be  experienced 
in  the  attempt,  as  to  threaten  laceration  of  the  parts,  let  an  incision  be 
made  to  dilate  the  orifice,  by  means  of  a  narrow  probe-pointed  bistoury  ; 
and  then  extrusion  will  be  simple  and  immediate.    4.  Sometimes  a  cal- 

4  B 
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cuius,  lodged  in  the  urethra,  works  its  way  out  by  ulceration  and  abscess  • 
presenting  itself  in  the  perineum  or  scrotum  ; — a  tedious  and  unsatisfac- 
tory process,  not  to  be  wished  for,  or  trusted  to  in  treatment. 

Preputial  Calculics. — When  the  prepuce  is  congeni tally  long,  and  of 
tight  orifice,  and  when  the  patient  labours  under  calculous  diathesis,  a 
concretion  may  form  exteriorly  to  the  urethra,  within  the  cavity  of  the 
prepuce  ;  the  urine  being  in  some  proportion  retained  there,  after  mictu- 
rition, and  having  opportunity  thus  afforded  for  deposit.  The  symptoms 
are  most  manifest ;  painful  and  frequent  micturition ;  congestion  of  the 
parts  ;  the  stone  to  be  felt  by  manipulation,  and  also  on  introduction  of 
a  probe  through  the  narrow  preputial  orifice.  Treatment  is  simple.  By 
a  curved  bistoury  the  prepuce  is  divided  on  its  lower  aspect ;  and  by 
this  simple  incision  two  evils  are  at  once  remedied :  the  stone  is  dis- 
loged,  and  the  condition  of  phymosis  is  removed. 

Prostatic  Calculus. 

The  term  Prostatic  -is  not  applied  to  a  vesical  calculus,  which  in  its 
passage  outwards  has  been  arrested  in  the  prostatic  portion  of  the  urethra; 
but  is  properly  limited  to  those  concretions  which  form  in  the  ducts  of 
the  prostate  gland.  They  are  of  small  size,  brown,  smooth,  and  some- 
times numerous  ;  and  consist  of  phosphate  of  lime,  sometimes  mixed 
with  carbonate  of  lime,  deposited  from  the  secretion  of  the  ducts.  They 
produce  more  or  less  irritation  at  the  neck  of  the  bladder ;  especially 
after  the  bladder  has  been  emptied.  When  they  project  into  the  canal, 
a  sensation  of  rubbing  may  be  felt  when  a  sound  passes  over  them.  And, 
if  in  numbers,  they  may  be  felt  sliding  on  each  other,  by  a  fiinger  intro- 
duced into  the  rectum,  and  pressing  upon  the  part.  Whatever  tends  to 
vitiate  and  retain  the  secretion  of  the  ducts,  tends  to  the  formation  of 
such  concretions.  Hence  they  are  generally  met  with  in  cases  of  tight 
stricture  of  the  posterior  part  of  the  urethra.  The  ordinary  result  is  one 
of  two  events.  The  calculus,  reaching  the  orifice  of  the  duct,  drops  back 
into  the  bladder,  and  may  be  either  extruded  thence,  or  remaining  may 
constitute  the  nucleus  of  a  vesical  concretion.  Or  the  stone  or  stones 
remain  in  the  substance  of  the  gland ;  perhaps  leading  to  abscess  and 
disorganization. 

In  the  case  of  small  projecting  calculi,  they  may  be  dislodged  by  the 
end  of  a  catheter ;  to  be  afterwards  passed  by  the  urethra,  or  to  be  ground 
by  lithotripsy.  And  in  the  great  majority  of  cases  they  may  be  passed 
readily  enough,  if  no  unnatural  obstruction  exist  in  the  TU'ethi'a.  When 
numerous  calculi  lodge  in  the  gland,  a  smaU  lithotomy  may  be  had  re- 
course to — an  operation,  however,  which  is  very  seldom  required. 

Calculus  in  the  Female. 

As  already  stated,  urinary  concretions  are  comparatively  rare  in  the 
female  ;  for  two  reasons  ;  because  the  calculous  diathesis  is  less  common  ; 
and  because,  the  urethra  being  short,  capacious,  straight,  and  well-flooded, 
extrusion  of  renal  formations  is  more  probable  than  their  retention. 
Nuclei  are  not  unfrequently  afi"orded,  however,  by  the  introduction  of 
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foreign  matter  from  Avitliout ;  and  these  substances  may  be  of  bulk  and 
form  not  favourable  to  extrusion  under  any  circumstances  ;  bodkiiis, 
pencils,  glass  stopi)ers,  coal,  sandstone,  etc. 

When  a  stone  does  form,  and  remains,  the  symptoms  it  occasions  are 
quite  analogous  to  those  in  the  male.  Perquisition  is  made  by  a  short, 
straight,  steel  staff,  slightly  curved  at  the  extremity.  And  a  stone,  hav- 
ing been  found,  may  generally  be  got  rid  of  without  incision.  The 
urethra  admits  of  gi'eat  dilatation  ;  and  if  this  be  done  gradually,  but 
little  pain  is  caused.  Sponge-tent,  Weiss's  metallic  dilator,  or  Arnott's 
fluid  dilator,  may  be  employed.  And  a  sufficiency  of  space  having  been 
so  obtained,  forceps  or  a  scoop  are  introduced,  and  the  stone  removed. 
The  risk  is  that,  in  consequence  of  the  dilatation,  power  of  retention  may 
be  seriously  impaired,  and  more  or  less  inconvenience  by  incontinence  of 
urine  may  result. 

Lithotripsy  was  at  one  time  considered  unsuitable  to  the  female  ;  but 
experience  has  shown  that  it  is  fully  as  applicable  as  to  the  male — the 
shortness  and  amplitude  of  the  urethra  favouring,  indeed,  the  introduc- 
tion and  efficient  play  of  the  instruments.  Subsequent  expulsion  of  the 
fragments,  too,  is  more  easy  and  safe.* 

If  the  stone  be  found  of  larger  size  than  to  pass  by  dilatation  alone, 
and  if  hthotripsy  should  not  be  considered  advisable,  the  knife  is  to  be 
used — sparingly.  A  straight  staff  on  the  finger  is  introduced  along  the 
urethra  ;  on  it  a  probe-pointed  straight  bistoury  is  passed  j  and  the 
'  urethra  is  notched,  upwards  and  outwards,  on  each  side — the  knife's 
edge  being  chiefly  appHed  at  the  neck  of  the  bladder.  Dilatation  is  then 
resumed  ;  and  extraction  effected.  "Where,  however,  the  calculus  has 
attained  a  size  too  great  to  admit  of  extraction  through  a  curved  in- 
cision of  the  neck  of  the  bladder,  the  urethra  and  vagina  may  be  laid 
into  one,  affording  space  for  the  removal  of  a  calculus  of  any  size.  The 
incision  should  be  afterwards  treated  upon  the  same  principle  as  if  it  were 
a  vesico-vaginal  fistula,  by  approximating  its  raw  surfaces  by  means  of 
silver  sutures. 

A  stone  has  made  its  spontaneous  exit  from  the  female  bladder, 
into  the  vagina,  by  ulceration. 

Sometimes  calculous  matter  collects  at  the  lower  part  of  the  orifice 
of  the  female  urethra  ;  forming  a  concretion,  of  greater  or  less  size, 
I  which  becomes  imbedded  in  a  partial  dilatation  of  the  canal — bulging 
into  the  vagina.  The  urine  passes  over  it,  freely  but  painfully  ;  it 
may  produce  most  of  the  ordinary  symptoms  of  stone  ;  yet,  from  its 
lateral  and  sacculated  position,  it  may  be  overlooked  in  the  introduction 
of  a  sound.  It  is  a  good  rule,  therefore,  in  cases  of  suspected  stone 
in  the  female,  to  direct  our  attention  to  this  part,  after  the  bladder  has 
been  explored  unsuccessfully. 

*  CiviALE,  Traite  Pratique  et  Historique  de  la  Lithotritie,  Paris,  1847. 
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AFFECTIONS  OF  THE  BLADDER 
Cystitis. 

The  inflammatory  process,  attacking  the  bladder,  may  be  acute  or  chronic ; 
and  either  form  constitutes  a  formidable  disease.  Acute  Cystitis  may 
be  the  result  of  direct  injury  ;  as  in  Lithotripsy  or  Lithotomy.  Or 
it  may  be  a  continuation,  or  a  metastasis,  of  inflammatory  disease  else- 
where, as  in  gonorrhoea.  Or  it  may  be  of  idiopathic  origin.  Or  it 
may  follow  the  use  of  internal  irritants  ;  as  cantharides.  Most  fre- 
quently it  is  the  consequence  of  acute  and  ill-treated  gonon'hoea.  The 
symptoms  are  :  pain  in  the  region  of  the  bladder,  and  also  referred  to 
the  perineum  and  sacrum,  sometimes  stinging  along  the  urethra  ;  tender- 
ness over  the  pubes  ;  the  urine  voided  very  frequently,  with  great  pain 
and  straining — the  pain  being  greatest  after  the  bladder  has  been 
emptied  ;  the  urine  at  first  clouded  with  mucus,  afterwards  puriform  in 
character  ;  sometimes,  after  the  urine  has  passed,  a  small  quantity  of 
puriform  matter  is  expelled  with  much  suffering  ;  often  the  urine  is 
mixed  with  blood  ;  sometimes,  after  scanty  and  turbid  urine  has  passed, 
pure  blood  escapes,  in  drops  or  other  small  quantity.  The  system  is 
involved  in  smart  sympathetic  fever.  The  affection  may  extend  by  the 
external  coat  of  the  viscus,  and  general  peritonitis  result.  Sloughing  of 
the  whole  thickness  of  the  mucous  lining  of  the  bladder,  leaving  the 
muscular  texture  exposed,  has  sometimes  been  observed. 

Spasm  may  simulate  most  of  the  symptoms  ;  but  is  known  by  absence 
of  inflammatory  fever,  and  by  the  character  of  the  pain — which,  in  spasm, 
is  sudden  in  its  accession,  not  gravescent,  rapid  in  its  disappearance,  and 
may  be  intermittent. 

In  the  treatment  of  acute  cystitis,  antiphlogistics  are  to  be  phed 
actively.  Blood  is  drawn  from  part  and  system  ;  fomentations  and  the 
hip-bath  are  used  ;  antimony,  and  if  need  be,  calomel  and  opium  are 
given  ;  opium,  by  the  mouth  and  rectum,  is  usually  indispensable — after 
bleeding — to  subdue  pain  ;  and  the  recumbent  posture  must  be  rigidly 
enjoined.  This  last  indication  is  indeed  imperative,  in  the  treatment  of 
all  inflammatory  affections  of  the  bladder  ;  the  erect  and  semi-erect  pos- 
tures tending  obviously  to  favour  determination  of  blood  to  the  pelvic 
organs.  The  bowels  are  to  be  relieved  by  enemata,  aided  by  the  gentlest 
possible  laxatives  ;  so  as  to  avoid  straining.  During  convalescence,  the 
urine  will  probably  require  a  special  treatment ;  varying,  according  as 
that  fluid  evinces  an  acid  or  an  alkaline  character. 

Chronic  Cystitis,  or  Catarrhus  Vesicce,  is  generally  symptomatic  of 
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some  other  affection  ;  of  gleet ;  of  stricture  ;  of  enlarged  prostate  ;  of 
stone  in  the  bladder ;  of  hemorrhoids,  or  other  disease  of  the  rectum  •  of 
renal  irritation.  Sometimes,  however,  it  is  idiopathic.  Micturition  is 
fi-equent  and  painful,  and  the  urine  contains  much  viscid  mucus.  Often 
the  recipient  vessel  seems  almost  entirely  filled  with  mucus,  thick, 
glutinous,  and  very  adherent  to  the  bottom  At  first,  it  is  greyish  and 
streaked  ;  the  strealcs  dependent  on  phosphate  of  lime ;  afterwards  it 
becomes  brown,  ammoniacal,  and  intensely  foetid.  Not  unfrequently 
there  is  admixture  of  pus ;  sometimes  of  blood.  The  mucous  membrane 
is  thickened  and  congested  ;  it  may  ulcerate ;  the  muscular  coat  is  hyper- 
trophied,  and  may  sacculate ;  the  kidneys  are  sooner  or  later  involved. 
By-  ulceration,  it  has  happened  that  a  communication  between  the  bladder 
and  rectum  has  been  formed.  Also,  the  fundus  has  become  perforated 
into  the  sigmoid  flexure  of  the  colon;  constituting  an  entero-vesical 
fistula.  The  system  is  always  affected  more  or  less.  And  this  is  the 
diagnostic  between  catarrh  and  mere  irritabihty  of  the  bladder.  In  the 
latter,  the  system  is  comparatively  free ;  in  the  former,  it  is  always  in- 
volved, and  in  general  seriously. 

In  treatment  little  benefit  need  be  looked  for,  unless  the  obvious 
cause,  when  it  exists,  be  removed.  Stricture  must  be  cured  ;  stone  must 
be  taken  away  ;  the  rectum  must  be  restored  to  a  healthy  state.  Disease 
of  the  kidney  and  of  the  prostate  may  be  paUiated,  but  is  not  always 
curable.  For  the  disease  itself,  opium  is  of  great  service  ;  allaying 
irritation,  and  lulling  inflammatory  excitement.  The  buchu,  pareira, 
and  uva  ursi,  with  mineral  acids,  are  useful,  as  in  alkaline  urine  from 
other  causes.  Eegimen  is  generous,  rather  than  otherwise  ;  to  support 
the  system.  There  is  no  tolerance  of  either  purging  or  blood-letting. 
Iron  often  is  of  great  use  ;  and  perhaps  the  best  form  is  the  tincture  of 
the  muriate.  From  a  combination  of  benzoic  acid  vdth.  copaiba  rehef 
sometimes  results.  And  counter-irritation  is  often  of  the  greatest  service  ; 
on  the  hypogastrium,  perineum,  or  over  the  sacrum — the  last  the  pre- 
ferable situation — unless,  indeed,  there  be  already  too  much  irritation 
there,  in  the  form  of  bed-sore.  In  severe  cases,  the  actual  cautery  may 
be  warrantable  ;  to  a  very  limited  extent,  however  ;  there  being  no 
tolerance  in  the  system  of  the  exhaustion  and  irritation  of  a  large  sup- 
purating surface. 

The  following  are  some  of  the  principal  remedies  : — Opium  in  full 
doses,  and  repeated,  so  as  to  overcome  pain  and  irritation.  If  opium 
disagree,  hyoscyamus  may  be  substituted.  Of  the  mineral  acids,  the 
dilute  muriatic  and  nitric  are  usually  preferred  ;  in  doses  of  eight  or  ten 
drops,  gradually  increased.  The  pareira  is  given  in  decoction.  Half  an 
ounce  of  the  root,  in  three  pints  of  water,  is  boiled  down  to  one  pint ; 
and  of  this  from  eight  to  twelve  ounces  may  be  taken  daily  ;  or  it  may 
be  given  in  the  form  of  extract,  to  the  extent  of  twenty  or  thirty  grains 
daily.  Of  the  buchu  and  uva  ursi,  in  the  form  of  strong  infusion,  ounce 
doses  are  given  three  or  four  times  a  day.  The  buchu,  however,  seems 
sometimes  to  act  more  efficiently  in  the  form  of  powder,  administered  by 
being  suspended  in  water  or  mucilage.  The  tincture  of  the  nmriate  of 
iron  is  administered,  in  doses  of  from  eight  to  fifteen  drops  twice  daily. 
A  drachm  of  benzoic  acid,  with  half  an  ounce  of  copaiba,  made  into  an 
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emulsion  with  camphor  mixture,  may  be  taken  in  ounce  doses,  in  the 
course  of  forty-eight  hours. 

The  mikler  cases  yield  to  such  remedies.  The  more  severe  prohably 
do  not.  In  them,  other  measures  must  be  had  recourse  to  ;  and  the 
most  promising  is  injection  of  the  bladder — never  to  be  employed,  how- 
ever, except  in  aggravated  cases,  and  after  ordinary  means  have  failed  ; 
otherwise  it  may  itself  prove  the  source  of  no  inconsiderable  injury.  It 
is  also  essential  that  no  accute  or  subacute  exacerbation  be  present ;  the 
disease  must  be  thoroughly  chronic.  The  injection  is  at  first  detergent 
and  soothing  ;  water,  or  a  decoction  of  poppies.  Then  a  mixture  of  ten 
minims  of  dilute  nitric  acid  with  two  ounces  of  distilled  water  is  thrown 
in,  and  allowed  to  remain  about  thirty  seconds.  In  two  days  the  injec- 
tion is  repeated,  and  the  dose  of  acid  is  generally  increased  ;  by  and  by 
the  injection  may  be  given  daily — not  often er.*  In  extremely  chronic 
cases,  the  bladder  may  be  thoroughly  washed  out  by  means  of  a  double 
catheter,  to  the  main  orifice  of  which  a  Higginson's  barrel-syringe  is 
adapted,  and  by  means  of  which  a  strong  and  continuous  current  is 
established  in  the  viscus.  Should  at  any  time  pain  or  even  uneasi- 
ness foUow  the  use  of  this  means,  however,  the  practice  must  be  dis- 
continued. 

In  very  obstinate  cases,  it  may  perhaps  be  allowable  to  make  a 
cautious  trial  of  the  application  of  nitrate  of  silver,  in  substance,  to 
the  mucous  coat,  as  proposed  by  M.  Lallemand.  The  bladder  having 
been  emptied,  the  porte-caustique  is  passed  ;  and  the  stilette  having 
been  pushed  forwards,  a  momentary  contact  of  the  nitrate  of  silver  with 
the  lining  membrane  is  permitted.  The  instrument  is  then  withdrawn  ; 
and  a  portion  of  the  caustic,  dissolved  in  mucus,  pervades  the  viscus. 
This  is  to  be  done  very  warily ;  and  the  after  consequences  must  be 
anxiously  watched,  lest  inflammatory  mischief  ensue. 

Imtdble  Bladder. 

In  healthy  states  of  the  urine  and  bladder,  the  stimulus  of  the 
former  operates  on  the  latter  only  according  to  quantity  ;  a  certain 
amount  of  fluid  having  accumulated,  an  uneasy  sensation  is  felt,  and 
the  bladder  contracts  in  obedience  to  that  stimulus,  seeking  relief  thereby. 
If  the  urine  be  abnormally  acrid,  however ;  if  the  mucous  membrane  of 
the  bladder  be  morbidly  sensitive  ;  or,  more  particularly,  if  both  these 
states  exist  together — the  ordinary  stimulus  of  the  urine  is  found  to  be 
intolerable,  and  frequent,  uneasy  micturition  results,  constituting  the 
afiection  termed  Irritable  Bladder.  Pathologically,  it  difiers  from  any 
form  of  cystitis,  in  depending  on  irritation,  and  not  on  the  inflam- 
matory process  ;  there  is  not  necessarily  any  structural  change  in  the 
coats  of  the  bladder.  Practically  it  is  known  by  the  absence  of  grave 
constitutional  disorder,  as  well  as  by  the  absence  of  profuse  secretion 
of  vitiated  mucus — the  prominent  characteristics  of  Catarrhus  Vesicaj. 
No  doubt,  however,  these  afi'ections  may  and  do  not  unfrequently  coa- 
lesce ;  the  irritation  inducing  an  inflammatory  process,  and  becoming 

*  For  further  details  of  the  lohcra  vesiccc,  see  Monthly  Jouraal,  May  1850,  p.  482. 
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merged  therein.  Concussion  and  compression  of  the  brain  are  often 
associated,  yet  are  regarded  as  distinct  affections ;  and  so  here. 

The  symptoms  of  Irritable  Bladder  are — frequent  micturition,  with 
uneasiness  rather  than  actual  pain  ;  the  desire  is  almost  constant,  the 
slightest  quantity  of  accumulated  urine  proving  an  unnatural  stimulus  to 
the  irritable  mucous  coat ;  and  relief  is  obtauied,  on  evacuation  being 
completed.  The  pulse  and  general  system  are  comparatively  unaffected. 
The  urine  may  be  limpid  and  clear ;  frequently  it  is  clouded  by  mucus  ; 
not  unfrequently  it  furnishes  deposit  of  the  urates.  The  cavity  of  the 
bladder  is  contracted ;  but  not  necessarily  with  structural  change.  In 
some  cases,  the  coats  have  been  found  thinner  than  in  health.  The 
som'ce  of  irritation  may  be  in  the  mucous  coat  itself.  More  frequently 
it  is  elsewhere  ;  affection  of  the  kidney — in  phosphatic  or  oxalic  diathesis, 
for  example  ;  ascarides,  hemorrhoids,  or  other  disease  of  the  rectum  ;  cal- 
culus, or  other  irritation  in  the  urethra;  in  children,  it  not  unfrequently 
depends  on  a  contracted  state  of  the  preputial  orifice.  Most  frequently, 
the  affection  is  found  to  originate  in  derangement  of  the  kidney  and  of 
the  general  health ;  and  this  at  once  gives  the  two  component  parts  ; 
the  acridity  of  urine,  and  perverted  sensibility  of  the  mucous  coat.  In- 
deed, these  morbid  states  very  seldom  are  separate ;  for  if  irritation 
commence  in  the  bladder,  it  is  thence  extended  to  the  uro-poietic  system, 
and  derangement  of  secretion  necessarily  follows. 

Treatment  consists  in  looking  for  a  cause,  and  in  removing  it,  if 
possible  ;  amending  the  stomach,  bowels,  and  general  health  ;  and  restor- 
ing the  urethra,  rectum,  and  other  parts  to  a  sound  state.  By  anodynes, 
given  by  both  mouth  and  anus — but  especially  in  the  latter  way — the 
irritation  is  subdued.  And,  throughout,  a  constant  regard  is  had  to  the 
state  of  the  urine.  The  small  doses  of  alkali,  largely  diluted,  are  often 
found  very  serviceable.  Eecumbency  is  advisable  ;  at  all  events  in  cases 
of  severity.  And  should  these  simple  means  fail,  recourse  is  had  to  smart 
coimter-irritation  ;  by  blistering  above  the  pubes,  or  over  the  sacrum. 

Mental  anxiety  induces  a  temporary  simulation  of  this  disease ;  or, 
perhaps,  it  may  be  said  to  cause  a  variety  of  it.  The  mucous  coat  is 
increased  in  sensibility,  and  the  whole  frame  is  in  unwonted  excitement. 
The  urine  is  not  acrid  ;  on  the  contrary,  it  is  copious,  pale,  aqueous,  and 
bland ;  and  stimulates  by  quantity,  rather  than  by  quality.  In  this 
case,  belladonna,  hyoscyamus  and  other  sedatives,  are  all-powerful ;  to- 
gether with  attention  to  the  manifest  cause  of  the  disorder. 

Hce)naturia. 

By  this  term  is  understood  spontaneous  discharge  of  blood  from  the 
urethra.  It  may  proceed  from  different  sources.  1.  From  the  Kidney. 
— Stone  in  the  kidney  is  often  accompanied  by  discharge  of  blood  from 
the  mucous  membrane  in  contact  with  the  stone  j  more  especially  after 
violent  exercise,  error  in  diet,  or  other  source  of  aggravation  in  gravel. 
Blows  on  the  renal  region  cause  h£ematuria ;  the  blood  in  such  a  case 
sometimes  passing  in  large  quantity.  Occasionally  the  occurrence  takes 
place  without  any  assignable  exciting  cause,  in  cases  of  structural  disease 
of  the  organ. 
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The  renal  source  of  the  hcmorrliage  is  known,  by  the  blood  being 
diffused  equably  through  tlie  mine;  by  the  expelled  fluid  contaiuiufr 
cylindrical  portions  of  fibrin,  like  small  worms,  tlie  result  of  coagula  in 
the  ureter — sometimes  colourless,  sometimes  of  a  pale  pink  hue ;  by  tlie 
appearance  of  blood  being  preceded  and  accompanied  by  pain  and  heat  in 
the  loins,  and  other  renal  symptoms ; — and  more  especially  when  sucli 
symptoms  are  present  on  one  side  only. 

Treatment  consists  in  such  means  as  are  best  calculated  to  remove  the 
cause  ;  in  the  case  of  external  injury,  rest,  fomentation,  low  diet,  leeching 
if  necessary  ;  in  the  case  of  stone,  the  palliative  or  more  thoroughly 
remedial  measures,  which  wo  have  already  seen  to  be  suitable  in  this  dis- 
ease ;  in  the  idiopathic  bleeding,  connected  with  a  generally  relaxed 
state  of  system,  and  threatening  exliaustion  by  continuance,  such  remedies 
as  are  useful  for  passive  hemorrhage — more  especially  rest,  local  applica- 
tion of  cold,  and  internal  use  of  gallic  acid. 

2.  From  the  Bladder. — This  is  the  most  frequent  variety ;  as  already 
seen,  a  very  constant  attendant  on  vesical  calculus  ;  and  then  liable  to  be 
aggravated  by  circumstances.  It  may  also  proceed  from  a  congested  or 
inflamed  state  of  the  mucous  membrane,  unconnected  with  the  presence 
of  any  foreign  body.  More  or  less,  it  is  common  in  cystitis.  From  ulcera- 
tion of  the  mucous  coat  it  cannot  fail  to  occur.  But  perhaps  the  most 
frequent  source,  next  to  that  of  calculus,  is  enlarged  and  ulcerated  pros- 
tate. And  if  this  state  co-exist  with  calculus,  the  loss  of  blood  is  likely 
to  be  both  large  and  frequent.  Malignant  tumour  of  the  bladder  as  it 
ulcerates,  must  furnish  blood ;  and  a  large  amount  may  flow  from  injury 
done  to  the  coats  of  the  viscus,  by  ill-managed  catheters,  bougies,  or 
lithontriptors.  "Worms  lodge  in  the  bladder ;  sometimes,  though  rarely ; 
and  they  have  been  knoivu  to  occasion  profuse  and  even  fatal  loss  of 
blood. 

Vesical  hemorrhage  may  be  so  profuse  as  to  furnish  blood  tolerably 
pure  from  the  urethra.  And,  in  general,  this  variety  of  hsematuria  may 
be  known,  by  the  blood  not  being  mixed  with  the  urine  ;  the  latter  fluid 
passes  off  first,  tolerably  pure ;  and  the  blood  comes  last,  more  or  less 
changed  by  mixture  with  the  residue  of  the  urine.  It  is  also  known  by 
the  absence  of  renal  symptoms  j  and  by  the  presence  of  undoubted  signs 
of  stone  in  the  bladder,  or  other  disease  of  that  viscus,  or  of  affection  of 
the  prostate.  In  the  case  of  direct  injury  done  to  the  bladder  by  instru- 
ments, there  need  be  no  room  for  doubt.  Treatment,  varying  according 
to  the  cause,  is  plain  and  obvious,  and  need  not  be  particularized. 

Sometimes  blood  escapes  in  large  quantity — in  the  case  of  stone,  or 
enlarged  prostate — and  accumulates  in  the  bladder ;  coagulating,  and 
causing  retention  of  urine.  A  hard  tumour  is  felt  in  the  hypogastrium  ; 
the  ordinary  distressful  signs  of  retention  are  aU  present ;  on  intx'oducing 
the  catheter,  only  a  small  quantity  of  bloody  urine  passes  off ;  the  fibrin- 
ous clot  may  bo  felt  plainly  enough,  on  moving  the  instrument's  point ; 
and,  on  withdrawing  the  catheter,  this  is  found  more  or  less  obstructed  by 
coagulum.  If  the  symptoms  be  not  urgent,  we  may  content  ourselves 
with  occasional  introduction  of  the  catheter,  to  remove  what  loose  fluid 
there  is ;  the  coagulum  gradually  dissolves  in  the  urine,  and  comes  aAvay. 
If  urgency  exist,  however,  it  is  advisable  to  inject  a  small  qiuuitity  of 
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warm  water ;  and  then,  by  the  exhaustion  of  a  powerful  and  well-fitting 
syi-ingo,  to  endeavour  to  break  down  and  remove  at  least  some  of  the 
clot.  When,  however,  this  cannot  be  effected,  wliilo  painful  disten- 
sion of  the  bladder  and  retention  of  urine  continue,  an  incision  of  the 
membranous  portion  of  the  urethra  in  the  middle  line,  upon  a  stricture 
staff,  should  be  practised,  through  which  a  large-sized  lithotomy  tube  is 
lodged  in  the  bladder.  In  the  case  of  spontaneous  disruption  of  stone, 
attended  with  such  complication,  it  is  expedient  to  have  instant  recourse 
to  lithotomy,  provided  the  state  of  system  be  found  sufficiently  tolerant 
of  such  a  severe  proceeding. 

3.  From  the  Urethra. — In  this  case  there  is  absence  of  both  renal 
and  vesical  symptoms  ;  the  blood  passes  pure,  irrespective  of  any  desire  to 
evacuate  the  bladder ;  and  there  is  usually  some  plam  cause  for  the  acci- 
dent— as  injury,  inflammatory  access,  erection  in  cbordee,  or  excessive 
venereal  excitement.  The  application  of  cold,  with  recumbency,  usually 
suffices  for  arrest.-  In  extreme  cases,  following  chordee,  pressure  may 
be  made  on  or  near  the  orifice,  and  at  the  perineum ;  so  as  to  include 
the  source  of  bleedmg  between  the  two  compressed  points — preventing 
escape  in  either  direction,  and  converting  the  effused  blood  into  its  own 
hemostatic ;  or  a  full-sized  metallic  catheter  having  been  passed  into  the 
bladder  and  tied  in,  the  pressure  upon  the  urethra  can  be  made  still 
more  accurate  and  efficient.  In  the  case  of  wound,  the  ordinary  prin- 
ciples of  surgery  are  put  in  force. 

Enuresis,  or  Incontinence  of  Urine. 

Practically,  this  malady  may  be  divided  into  that  which  affects  the 
adult  and  the  aged,  and  that  which  happens  in  children.  In  the  former 
one  of  two  events  has  taken  place.  Eetention  of  urine  has  occurred ; 
the  bladder  has  become  greatly  distended;  and  the  recently  secreted 
urine,  finding  no  room  in  the  viscus,  involuntary  dribbling  from  the 
penis  takes  place  proportioned  to  the  rapidity  of  secretion.  In  other 
words,  incontinence  in  this  case  is  but  a  symptom  of  a  more  serious 
affection — retention  of  urine.  Or,  as  more  frequently  happens  in  the 
aged,  the  parts  have  simply  lost  their  tone ;  the  expelling  power  is 
small,  while  the  retaining  power  is  almost  or  wholly  gone ;  and  the 
m-ethra  is  little  more  than  a  passive  tube,  through  which  the  urine  flows 
outwards,  shortly  after  secretion.  In  the  former  case,  treatment  is  by 
the  use  of  the  catheter ;  directing  our  attention  to  the  true  disease — 
retention.*  The  other  form  is  regarded  as  but  one  of  the  many  signs 
of  senile  decay.  Temporary  relief  may  in  some  cases  be  afforded,  by 
the  internal  use  of  iron  and  strychnine ;  a  degree  of  tone  being  restored 
to  the  parts  for  a  time.  But,  in  general,  we  have  to  content  ourselves 
with  attention  to  comfort  and  cleanliness,  by  the  wearing  of  valvular 
urinals  adapted  to  the  circumstances  of  the  case. 

In  the  adult,  incontinence  of  urine  sometimes  follows  rheumatic  or 
other  fevers ;  it  may  also  result  from  injury  of  the  spine ;  and  it  is  an 
ordinary  symptom  of  the  sIoav  degeneration  of  the  spinal  cord  formerly 

•  Called  to  a  case  of  incontinence  in  the  adult,  the  existence  of  distended  bladder 
should  always  be  suspected,  and  examination  made  accordingly. 
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spoken  of.  JSTux  vomica  or  strychnia,  cantharides,  and  tincture  of  the 
muriate  of  iron,  with  blistering  over  the  sacrum,  are  the  most  likely 
means  of  benefit.  In  some  cases,  the  application  of  electricty  to  the 
parts  aifected  has  been  of  service.  The  remedies  are  plainly  of  that 
class  -which  tend  to  restore  muscular  and  nervous  energy. 

Enuresis  in  children  is  extremely  common ;  very  much  allied  to 
irritable  bladder ;  but  differing  in  this,  that  while,  in  the  latter  affection, 
evacuation  of  the  bladder  is  voluntary,  in  this  case  it  is  involuntary. 
During  the  day,  the  child. makes  water  with  unusual  frequency,  perhaps; 
at  night  the  urine  is  passed  involuntarily ;  and  this  unpleasant  habit 
may  continue  in  adolescence.  Corporal  discipline  may  still  be  the 
favourite  remedy  among  nurses,  and  with  some  parents ;  but  it  is  a.s  ill- 
judged,  as  it  is  cruel  and  unnatural :  the  child  might  as  well  be  punished 
for  club-foot  or  the  measles.  The  involuntary  escape  of  urine  is  the 
result  of  a  morbid  state,  and  requires  curative  treatment.  Usually,  the 
general  system  will  be  found  out  of  tone ;  and  this  is  to  be  obviated  by 
the  ordinary  remedies  ;  more  especially  by  cold  bathing,  and  by  small 
doses  of  the  tincture  of  the  muriate  of  iron.  At  certain  stated  hours, 
during  night,  the  child  should  be  awakened  for  the  purpose  of  emptying 
the  bladder ;  if  possible,  he  should  be  taught  to  sleep  upon  his  face  ;  and, 
at  all  events,  he  is  prevented  from  sleeping  on  his  back,  and  so  exposing 
the  most  sensitive  part  of  the  bladder  to  contact  with  the  urine.  The 
bowels  must  be  kept  in  good  order ;  and  the  state  of  the  rectum  should 
be  especially  attended  to.  Ascarides  may  probably  be  foimd  there ;  if 
so,  they  must  be  expelled.  Certain  means  are  supposed  to  have  a 
special  effect  on  the  bladder.  The  nux  vomica,  or  strychnia,  is  certainly 
of  use ;  perhaps  by  allaying  irritation,  as  well  as  by  increasing  tone  at 
the  neck  of  the  viscus.  The  nitrate  of  potass  has  proved  serviceable ; 
and,  in  such  cases,  it  is  probable  that  the  urine  was  scanty,  acrid,  and 
consequently  unusually  stimulant.  In  other  cases,  the  more  ordinary 
means  having  failed,  benefit  has  accrued  from  cantharides  internally ; 
and  in  such  cases,  probably,  there  was  a  sluggish  condition  of  the  neck 
of  the  bladder  and  adjacent  parts.  The  effect  of  this  remedy  has  also 
been  explained,  by  supposing  that,  acting  as  an  irritant  on  the  lining 
membrane  of  the  urethra,  especially  at  its  posterior  part,  it  produces 
turgescence  there,  so  rendering  the  potential  canal  less  easily  opened 
up.  Amendment  has  not  unfrequently  followed  the  application  of  a 
large  bhster  over  the  sacrum ;  but  whether  by  the  principle  of  counter- 
irritation,  or  from  sleeping  on  the  back  being  thus  effectually  prevented, 
it  is  not  easy  to  determine.  Mechanical  means — as  the  jugum  penis — 
are  not  to  be  thought  of. 

It  may  happen  that  a  boy,  ashamed  of  his  infirmity,  and  perhaps 
impelled  by  desire  to  escape  corporal  pimisliment,  voluntarily  has  re- 
course to  mechanical  aid ;  and,  at  bed-time,  constricts  the  penis  by  a 
ligature,  or  a  curtain  ring,  or  other  suitable  means  which  may  occur  to 
him.  In  the  morning,  he  finds  the  parts  swoln  and  painful ;  he  is 
unable  to  remove  the  jugum  ;  and,  afraid  of  the  consequences  of  a  dis- 
closure, he  suffers  in  silence.  The  swelling  increases ;  ulceration  takes 
place ;  the  foreign  body  becomes  imbedded  in  the  inflamed  tissues  ;  the 
penis  may  be  gradually  cut  through;  and,  the  urethra  having  been  at 
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lengtli  reached,  a  calculus  begins  to  be  constructed  there.  Such  cases 
have  been  recorded  by  Liston,  Holot,  and  others.  Contrary  to  expecta- 
tion, the  erectile  capabilities  of  the  organ  do  not  seem  to  have  been 
impaired  by  the  gradual  transverse  section.* 

If  called  to  such  a  case,  after  some  days,  with  the  constricting  agent 
sunk  in  inllamed  parts,  a  free  incision  is  to  be  made  upon  the  offending 
body ;  which,  having  been  exposed,  is  to  be  divided — by  knife  or  pliers, 
according  to  its  nature — and  removed.  If  called  early,  a  tight  ring  may 
be  taken  off,  as  from  the  finger,  thus  :  pass  the  end  of  a  stout  and  long 
thread  beneath  it,  leaving  the  pubal  end  loose  and  prehensible  ;  roll  the 
rest  of  the  thread  tightly  and  closely  round  the  penis  in  front  of  the 
constricted  part,  so  as  to  invest  it  whoUy  ;  then  gradually  unrol,  from 
the  pubal  end ;  and  the  ring  is  shuffled  forwards,  as  the  thread  is  made 
to  imcoil. 

Retention  of  Urine. 

This  serious  calamity  may  arise  from  a  variety  of  causes  ;  and  treat- 
ment varies  accordingly.  The  symptoms  are  :  inability  to  evacuate  any 
urine,  while  desire  to  do  so  is  great,  constant,  and  frequently  aggravated 
— with  straining,  pain,  and  much  distress.  The  bladder,  rising  in  the 
pelvis,  is  felt  above  the  pubes,  and  also  by  the  finger  introduced  into 
the  rectum ;  pressure  above  the  pubes  causes  great  pain,  and  percussion 
is  dull  there  ;  in  extreme  cases,  the  bladder  may  become  an  abdominal 
tumour  almost  as  large  and  distinct  as  the  gravid  uterus — oval,  tense, 
and  fluctuating.  If  the  bladder  have  been  previously  contracted  in 
cavity  and  thickened  in  its  coats,  the  ordinary  symptoms  of  retention 
may  be  occasioned  by  the  incarceration  of  but  a  small  quantity  of  fluid ; 
and  then  the  tumour  can  be  felt  only  by  the  rectum  or  vagina.  In 
other  cases,  the  bladder  distends  readily ;  and  the  tumour  may  be  both 
large  and  high  in  the  abdomen,  before  unpleasant  feelings  are  com- 
plained of.  As  the  case  proceeds,  pain  and  straining,  with  sickness, 
become  more  and  more  unbearable  ;  the  pulse  rises,  the  skin  grows  hot, 
the  tongue  is  dry ;  breath  and  perspiration  may  evince  an  urinous 
odour; — "urinous  fever"  is  established;  absorption  of  the  vesical 
contents  has  begun.  By  and  by  the  ureters  become  distended,  as  weU 
as  the  bladder ;  increasing  pressure  is  thus  made  upon  the  kidneys ; 
their  secretion  is  arrested  in  consequence ;  and  suppression  of  urine, 
supervening  on  and  caused  by  the  retention,  tends  to  produce  coma  and 
death. 

If  the  bladder  be  relieved,  the  urgent  symptoms  disappear  speedily ; 
the  patient  passes  from  torment  into  Elysium ;  and  under  no  circum- 
stances will  he  be  found  more  eloquently  and  sincerely  grateful.  He 
must  be  seen  again  soon,  however,  otherwise  the  unpleasant  symptoms 
may  speedily  return.  The  kidneys,  compressed  by  the  enlarged  and  fuU 
ureters,  had  for  some  time  been  secreting  little ;  on  removal  of  that 
pressure,  the  secretion  is  renewed  copiously,  and  the  bladder  may  be 
soon  refilled. 

*  Lately,  in  operating  on  a  little  boy,  on  accoimt  of  chronic  parapliymosis,  with 
preternatural  opening  of  tlie  urethra  behind  the  glans,  I  found  a  tight  piece  of 
packthread  deeply  imbedded  in  the  penis,  and  constituting  the  ti-ue  stricture. 
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If  no  relief  be  iiflbrded,  a  serious  local  accident  is  likely  to  occur 
before  the  system  has  become  fatally  i^rostrate.  The  bladder  or  the 
urethra  gives  way  ;   cither  by  ulceration,  or  by  actual  tearing  under 

strong  action  of  the  detrusor ;  and  extravasation  of  urine  takes  place  

of  urine,  be  it  observed,  deprived  of  much  of  its  aqueous  part,  intensely 
saline  and  acrid.  The  inevitable  result  is  sloughing  of  the  infiltrated 
parts  ;  too  generally  followed  by  rapid  sinldng  of  the  patient.  Obviously, 
therefore,  it  is  of  the  utmost  importance  to  afibrd  early  and  effectual  aid 
in  this  affection. 

1.  Retention  from  Stricture  of  the  Urethra. — In  this  case,  perliaps 
the  most  common,  danger  is  especially  great ;  the  thickened  and  power- 
ful middle  coat  of  the  bladder  labouring  hard  to  overcome  the  obstacle 
to  evacuation,  and  consequently  rendering  solution  of  continuity  all  the 
more  imminent. 

The  patient  has  long  been  in  the  habit  of  making  water  tardily  and 
ill ;  at  last  the  passage  seems  effectually  closed  ;  and  the  ordinary  dis- 
tress of  retention  supervenes.  Probably  an  exciting  cause  may  be  found ; 
indiscretion  at  the  dinner-table,  injudicious  use  of  a  bougie  or  catheter, 
exposure  to  cold  or  wet,  or  an  attack  of  piles.  The  previously  narrowed 
canal  has  become  occluded  by  congestion,  or  by  the  swelling  attendant 
on  an  active  inflammatory  process,  in  the  affected  part ;  and,  no  doubt, 
there  is  also  spasm. 

If  the  history  of  the  case  and  its  symptoms  be  such  as  to  lead  us  to 
su^jpose  that  the  strictured  urethra  is  inflaming  or  inflamed,  the  catheter 
must  be  withheld ;  unless  indeed  the  case  be  far  advanced,  and  the  safety 
of  the  parts  from  extravasation  already  endangered.  Leeches  are  appHed 
to  the  perineunr,  in  clusters  ;  or  cupping  is  had  recourse  to  ;  the  patient 
is  seated  in  a  warm  hip-bath — and  this  bath  need  not  be  delayed  tiU 
leeching  is  over,  as  the  aniinals  will  not  be  disturbed  by  comfortable 
immersion.  A  full  opiate  is  given,  by  the  mouth  or  by  the  anus ;  or  in 
both  ways.  Very  probably,  such  relaxation  occiu's  as  to  obviate  all 
necessity  for  the  catheter ;  urine  dribbling  away  in  the  bath,  and  then 
perhaps  coming  in  a  tiny  stream,  sufficient  to  reheve  all  lu'gency  of 
symptoms.  In  the  event  of  failure,  however,^  after  a  reasonable  time 
and  trial,  the  bladder  must  be  reheved  at  all  hazards. 

In  those  cases  where  we  have  no  reason  to  suspect  an  inflammatoiy 
attack,  the  catheter  is  used  at  once ;  of  small  size,  steadily  yet  gently 
persevered  with ;  the  patient  under  chloroform.  Sometimes  the  silver 
instrument  refuses  to  pass,  while  a  gum-elastic  one,  straight,  and  deprived 
of  its  stilet,  enters  the  bladder  with  comparative  ease.  Sometimes  it 
happens,  that  after  the  end  of  a  silver  catheter  has  been  pressed  steadily 
for  some  time  on  the  stricture,  and  withdrawn,  the  urine  begins  to  fol- 
low. The  steel  probe-pointed  catheter  diminishing  in  size  gradually  from 
the  size  of  a  No.  3  catheter  of  the  common  scale,  down  to  a  small  probe 
point,  will  frequently  be  found  very  serviceable  in  obstinate  cases.  In 
no  case  is  force  or  violence  to  be  employed.  But,  when  unsuccessful 
with  the  catheter  and  the  auxiliary  means  already  noticed,  the  bladder 
must  be  relieved  at  all  hazards — through  the  perineum,  or  by  the  rectum, 
as  will  afterwards  be  stated. 

2.  Retention  from  Urethritis. — The  inflammatory  process  may  attack 
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the  uretlira,  independently  of  previous  stricture ;  causing  turgescence 
and  occlusion.  This  may  be  the  result  of  gonorrlicea,  or  of  direct  injury. 
Retention  supervenes  gradually  ;  and  there  is  time  for  antiphlogistic 
treatment.  To  this  we  trust ;  leeches,  fomentation,  hip-bath,  antimony, 
etc. ;  withholding  the  catheter,  if  possible ;  inasmuch  as  its  use,  even 
though  successful  in  relieving  the  bladder,  must  aggravate  the  inflamma- 
tory affection,  and  tend  to  repetition  in  a  worse  form.  In  such  cases, 
when  we  are  obliged  to  resort  to  the  use  of  the  catheter,  a  medium-sized 
instrument,  about  No.  5,  or  6,  should  be  preferred. 

3.  Betentmi  from  Irritation  and  Spasm  at  the  Neclc  of  the  Bladder. 
— This  may  take  place,  irrespective  of  the  inflammatory  process,  or  of 
organic  change.  In  the  dissipated,  it  is  no  uncommon  result  of  a  late 
carousal ;  calls  to  evacuate  the  bladder,  it  is  probable,  having  been  im- 
prudently neglected.  A  hip-bath,  with  an  anodyne — opium  or  hyos- 
cyamus,  by  the  rectum  or  by  the  mouth — will  usually  give  relief.  If 
not,  a  full-sized  catheter  is  to  be  passed,  gently. 

4.  Retention  from  Priapism. — Priapism  is  a  common  result  of  spinal 
fracture  ;  and  sometimes  it  occurs  in  connection  with  venereal  excess. 
In  the  former  case,  when  retention  takes  place,  we  cannot  expect  benefit 
from  direct  treatment  of  the  cause  ;  and  we  must  use  the  catheter.  In 
the  latter,  by  opium  and  camphor,  and  antimony  ;  by  the  warm  bath  ; 
by  an  opiate  enema  or  suppository ;  and  by  leeches  to  the  part,  if  need 
be — we  may  overcome  the  erection,  and  avert  the  use  of  instruments. 

5.  Retention  from  Abscess  in  the  Penneum. — Abscess  forming  here 
— in  connection  with  stricture,  or  as  a  result  of  direct  injury — may  bulge 
internally,  so  as  temporarily  to  occlude  the  urethra.  Catheterism  would 
be  very  painful,  and  not  unlikely  to  cause  rupture  of  the  abscess  into  the 
urethra,  whereby  urinous  extravasation  might  occur.  The  knife  super- 
sedes the  catheter ;  the  abscess  is  opened  from  without ;  instant  relief 
follows ;  retention  is  overcome,  and  the  morbid  state  which  caused  it  is 
at  the  same  time  removed. 

Similar  treatment  may  be  required,  on  account  of  an  abscess  forming 
in  the  body  of  the  penis,  as  a  remote  result  of  venereal  disease. 

6.  Retention  from  Pelvic  Abscess,  or  Cysts  fo7-ming  within  the  Pelvis. 
— Pelvic  Abscess,  bulging  on  the  neck  of  the  bladder,  may  cause  reten- 
tion of  urine.*  Treatment  is  conducted  on  the  same  principles  as  in  the 
case  of  perineal  abscess ;  withholding  the  catheter,  or  using  it  very 
warily ;  and  puncturing  the  abscess,  so  as  to  at  once  remove  both  reten- 
tion and  its  cause. 

Eetention  may  be  simulated.  The  abscess  may  so  compress  the 
bladder  as  to  prevent  its  distension  and  consequently  urine  is  almost 
constantly  passing  away  in  small  quantity,  from  a  collapsed  viscus ; 
while  the  abscess,  forming  a  large,  dull,  hypogastric  swelling,  may  bo 
mistaken  for  the  bladder  largely  distended.  In  one  such  case  I  thrust 
the  catheter  through  the  walls  of  the  abscess,  which  was  consequently 
evacuated  through  the  urethra.    The  patient  made  a  good  recovery. 

Simple  or  hydatid  cysts  may  form  within  the  pelvis,  and  by  their 
pressure  occasion  retention.    In  such  cases  the  retention  should  first  be 

*  A  case  ia  narrated  in  the  Lancet,  No.  1431,  p.  118. 
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relieved  ;  the  cyst  being  afterwards  treated  as  the  circumstances  and 
complications  of  the  case  may  render  prudent. 

7.  Retention  from  Urethral  Galculus.  —  This  occurrence  has  been 
already  alluded  to ;  impaction  of  a  calculus  taking  place  in  such  a  way 
as  quite  to  occlude  the  canal.  Three  courses  of  procedure  are  open  to 
us  :  We  may  by  the  catheter  push  back  the  calculus  into  the  liladder,  treat- 
ing it  afterwards  by  lithotripsy.  Or  we  may  at  once  remove  it  by  direct 
incision.  Or  we  may  bring  it  to  the  orifice  of  the  urethra,  and  thence 
extract  it — by  dilatation  if  necessary.  If  the  stone  is  small,  movable, 
and  situate  anteriorly,  we  prefer  the  last  mode  ;  if  it  is  impacted  in  the 
prostatic  portion  of  the  canal,  we  probably  prefer  the  first.  If  it  is  of 
some  considerable  size,  firmly  impacted,  and  beyond  the  prostatic  por- 
tion, we  have  recourse  to  excision.  In  all  cases,  however,  it  is  well  in 
the  first  place  to  relieve  retention.  For  this  purpose  a  small-sized  cathe- 
ter can  usually,  mthout  much  difficulty,  be  conveyed  into  the  bladder 
past  the  stone.  Indeed,  in  many  cases,  the  existence  of  this  is  not  de- 
tected till  an  instrument  is  passed  to  relieve  the  retention. 

8.  Rete7ition  from  Injury  of  the  Perineum. — 1.  Extensive  braise  of 
the  perineum  may  cause  retention,  irrespective  of  any  injury  done  to  the 
urethra  ;  the  extravasated  blood  bulging  inwards  on  the  canal.  In  such 
a  case,  the  catheter  must  be  used,  until  by  absorption  the  compressing 
agent  has  been  diminished  or  taken  away.  2.  Again,  injury  of  the  peri- 
neum may  induce  inflammatory  accession,  either  in  tlie  uretlira  itself  or 
in  the  parts  exterior  to  it and,  in  the  latter  situation,  abscess  may  form. 
The  treatment  advisable  under  such  circumstances  has  already  been  stated. 
3.  When  the  urethra  has  been  torn  or  cut,  there  is  no  room  for  delay  ; 
retention  must  not  be  waited  for ;  the  catheter  cannot  be  too  soon  intro- 
duced. For,  if  the  patient  have  made  an  effort  to  evacuate  the  bladder, 
before  such  introduction,  urine  will  certainly  have  escaped  at  the  injured 
part,  causing  all  the  deadly  results  of  extravasation.  And  only  by  early 
introduction  of  the  catheter — retaining  it  until  consolidation  shall  have 
taken  place  at  the  injured  part — can  extravasation  be  avoided.*  If  the 
urethra  have  been  completely  torn  across,  there  may  be  difiiculty  in 
passing  the  instrument ;  nay,  not  improbably,  the  surgeon  may  be  alto- 
gether foiled  in  his  attempt  to  penetrate  the  vesical  orifice — shrvmk, 
retracted,  and  displaced.  Under  such  circumstances,  a  free  perineal 
incision  must  be  made  so  as  to  expose  the  part ;  and  then  the  catheter 
is  passed  through  and  retained.  It  is  surely  much  better  to  make  a 
limited  incision,  with  the  vie^v  of  preventing  extravasation,  than  to  be 
compelled  to  incise  still  more  largely  afterwards,  for  the  escape  of  sanies 
and  sloughs,  after  urinary  infiltration  has  occurred. 

9.  Retention  from  Paralysis. — A  paralytic  state  of  the  detrusor  may 
be  the  result  of  accidental  over-distension  merely  ;  of  spinal  injury  ;  of 
general  debility,  as  in  fever ;  or  of  senile  decay.  The  ordinary  call  to 
evacuate  the  bladder  having  again  and  again  been  neglected,  under 
circumstances  of  restraint,  the  sufferer,  when  liberated  from  these,  will 

*  It  is  a  good  general  rule,  in  all  cases  of  serious  injury  done  to  the  perineum,  to 
pass  the  catheter  very  cautiously,  immediately  on  being  called  to  the  patient.  If 
the  urine  come  away  clear,  it  is  a  good  omen,  and  a  point  is  gained  both  in  diagnosis 
and  treatment. 
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probably  find  no  urine  coming  in  obedience  to  his  utmost  efforts  at  ex- 
pulsion! The  muscular  fibre  of  the  detrusor  has  been  over- stretched, 
and,  for  the  time,  is  paralyzed.  The  catheter  cannot  be  used  too  soon  ; 
and  its  introduclion  is  to  be  repeated  from  time  to  time,  never  allowing 
any  considerable  quantity  of  urine  to  collect ;  so  that  the  normal  dimen- 
sions of  the  bladder,  and  the  wonted  functions  of  its  muscular  coat,  may 
be  speedily  restored.  Shoukl  the  return  of  contractility  be  slow  and 
imperfect,  strychnine  or  uux  vomica  may  be  given,  or  galvanism  may  be 
employed.  * 

In  the  case  of  spinal  injury,  the  circumstances  are  very  distressing ; 
for,  in  addition  to  retention  being  ever  liable  to  occur,  there  is  phosphatic 
degeneration  of  the  urine,  with  more  or  less  change  in  the  lining  mem- 
brane of  the  bladder.  The  prominent  symptoms  of  retention,  however, 
are  probably  less  urgent  than  in  other  cases  ;  there  being  usually  dimi- 
nished sensation  in  the  viscus,  as  well  as  impaired  muscular  power. 
Occasional  rehef,  too,  may  come,  by  partial  escape  of  urine ;  for  the 
abdominal  parietes  may  act  on  the  bladder  when  greatly  distended  and 
risen ;  taking  on  themselves,  in  some  measure,  the  lost  function  of  the 
detrusor.  Also,  as  the  bladder  changes  in  its  coats,  the  middle  one, 
becoming  hypertrophied,  may  acquire  an  increase  of  power,  so  as  to  effect 
a  partial  evacuation ;  and  the  muscular  coat,  which  is  not  excited  to  con- 
traction so  long  as  the  mucous  one  is  in  a  healthy  condition,  acquires  a 
degree  of  abnormal  contractility.  In  such  cases,  treatment  is  mainly 
spinal.  The  catheter  is  used  from  time  to  time ;  the  usual  means  are 
taken  to  correct  the  depraved  state  of  the  uro-poietic  system ;  and,  dur- 
ing convalescence,  recovery  of  power  in  the  muscular  coat  may  perhaps 
be  promoted. 

In  protracted  fever,  retention  is  not  uncommon,  often  with  incon- 
tinence. It  is  obviously  of  much  importance  to  detect  this  condition, 
and  by  catheterism  to  prevent  it ;  otherwise  a  most  injurious  influence 
will  be  exerted  on  the  already  oppressed  system,  by  absorption  of  the 
mine  confined  within  the  bladder. 

In  the  aged,  the  detrusor,  as  other  muscles,  grows  feeble ;  and  by 
reason  of  this,  retention  may  occur,  Eelief  is  got  by  the  catheter  ; 
and  something  may  be  done  in  amending  muscular  energy — at  least  for 
a  time. 

10.  Retention  from  Diseased  Prostate;  it  may  be,  from  either  an 
acute:  or  a  chronic  enlargement  of  the  gland.  In  gonorrhoea,  the  pros- 
tate is  liable  to  the  occurrence  of  acute  swelling,  with  or  without  the 
formation  of  matter ;  and  this  may  be  to  such  an  extent  as  to  shut  up 
the  posterior  part  of  the  urethra.  Treatment  is  by  antiphlogistics  ; 
withholding  the  catheter,  if  possible.  If  abscess  have  formed,  it  must 
be  evacuated  externally,  by  incision ;  as  in  the  case  of  similar  affection 
of  the  perineum.  In  chronic  enlargement  of  the  prostrate,  peculiar  to 
advanced  years,  rehef  can  be  had  only  by  the  catheter.  And  an  instru- 
ment must  be  employed  of  large  curve,  and  at  least  two  inches  longer 

*  Probably  the  most  effectual  way  of  applying  this  agent  is  to  introduce  a  silver 
catheter  into  the  bladder,  and  a  female  catheter  into  the  rectam,  with  its  point  rest- 
ing on  the  recto-vesical  parietes  ;  and  to  connect  each  of  these  catlioters  with  one  of 
the  poles  of  the  electric  machine. — Monthly  Journal,  Aug.  1850,  p.  174. 
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than  that  in  ordinary  use  ;  for,  by  the  prostatic  enlargement,  as  well  as 
by  elevation  of  the  bladder  when  distended,  very  considerable  elongation 
of  the  urethra  takes  place,  and  an  ordinary  instmnient  must  necessarily 
fail  to  reach  the  bladder — as  will  afterwards  be  more  fully  explained. 
Sometimes,  however,  the  instrument  with  a  short  and  almost  rectangular 
curve  will  be  found  to  enter  the  bladder  through  the  prostatic  urethra 
easier  than  the  catheter  with  the  large  beak.   Failing  the  one,  try  the  other 

It  is  in  this  form  of  retention  that  incontinence  of  urine  is  so  apt 
to  shew  itself  as  a  symptom.  Tor  years,  perhaps,  the  bladder  has  been 
imperfectly  evacuated ;  a  certain  amount  of  residuary  water  lias  always 
lodged  in  that  viscus ;  and  the  amount  increases ;  at  last,  the  bladder 
becomes  completely  distended,  and  the  urine  which  comes  fresh  from  the 
ureters — as  surface  water — dribbles  over  and  is  involuntarily  discharged. 

Very  frequently,  the  kidneys  become  diseased.  In  such  a  case,  the 
catheter  must  be  used  cautiously.  Were  it  to  be  passed  at  regular  periods 
daily,  fully  evacuating  the  bladder  on  each  occasion,  it  is  probable  tliat 
the  kidneys,  thus  deprived  repeatedly,  suddenly,  and  completely  of  the 
circumstances  wliich  had  so  long  tended  to  restrain  their  secretion, 
would  become  untowardly  excited,  and  fatal  aggravation  of  the  renal 
disease  might  ensue. 

11.  Retention  from  Blood  in  the  Bladder. — If  this  occur  in  con-  • 
nection  with  spontaneous  disruption  of  a  vesical  calculus,  Uthotomy  is 
probably  the  best  remedy,  as  already  stated.  In  other  circumstances, 
we  have  recourse  to  a  full-sized  catheter,  with  large  eyelets ;  and  aid  its 
action,  if  need  be,  by  an  exhausting  syringe.  The  ordinary  hemostatic 
means  are  at  the  same  time  had  recourse  to,  to  prevent  continuance  of 
internal  hemorrhage. 

12.  Retention  from  Malignant  Disease  of  the  Penis. — As  carcinoma 
or  cancer  advances  in  destruction  of  the  penis,  secondary  glandidar 
enlargements  occur,  both  without  and  within  the  pelvis  ;  and,  in  conse- 
quence, the  outlet  of  the  bladder  may  come  to  be  completely  obstructed. 
Such  retention  we  can  only  hope  to  palHate,  and  briefly  to  extend  the 
now  closely  meted  term  of  existence.  The  bladder  is  reheved  by  punc- 
ture above  the  pubes,  and  the  aperture  is  kept  pervious  by  means  of  a 
gum-elastic  instrument. 

13.  — Retention  from  Im,]perf orate  Urethra. — This  is  a  state  of  matters 
analogous  to  retention  of  the  meconium  by  an  imperforate  condition  of 
the  anus.  The  perforation  necessary  to  complete  the  canal  cannot  be 
too  soon  accomplished. 

Retention  of  Urine  in  the  Female. 

The  most  ordinary  causes  of  this  affection  are — pregnancy,  tumoui-s, 
paralysis,  and  hysteria.  The  gravid  uterus  is  likely  to  compress  the 
urethia ;  more  especially  about  the  fourth  month,  when  the  tumour  is 
considerable,  and  not  yet  risen  out  of  the  pelvis.  Eehef  is  by  the  flat 
catheter.  Other  tumoiu-s  may  compress  and  obstruct  the  urethra; 
uterine,  ovarian,  vaginal.  Here  again,  as  well  as  in  the  case  of  paralysis 
— of  frequent  occurrence  after  delivery — the  catheter  is  employed.  But, 
in  hysteria,  tliis  instnmient  ought  generally  to  be  refrained  from. 
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Hysterical  women  very  often  labour  under  retention  of  urine,  simply 
because  they  refuse  the  effort  of  volition  necessary  for  expulsion  of  the 
bladder's  contents.  Use  the  catheter,  and  repetition  of  the  retention 
speedily  occurs,  the  cause  remaining  the  same.  But  refuse  the  catheter, 
and  allow  distension  to  proceed,  until  the  stimulus  thereby  occasioned 
becomes  such  as  to  compel  tlie  detrusor  to  its  function ;  and  then,  by 
an  effect  partly  moral  and  partly  physical,  the  patient  will  find  herself 
permanently  relieved.  There  are  obstinate  cases,  however,  which  resist 
this  mode  of  cure ;  and,  in  them,  care  must  be  taken  not  to  endanger  the 
bladder,  by  an  excessive  withholding  of  the  instrument. 


Puncture  of  tlie  Bladder. 

This  operation  becomes  necessary,  when  urgent  retention  of  urine 
exists,  and  when  by  the  catheter  we  have  failed 
to  afford  relief.  It  may  be  performed  in  a  variety 
of  ways ;  by  the  perineum,  by  the  rectum,  or  above 
the  pubes.  1.  By  the  Perineum. — This  is  suitable 
to  all  cases  of  obstinate  retention  caused  by  im- 
passable stricture,  or  other  obstruction  of  the 
urethra;  the  bladder  is  safely  relieved,  and  the 
cause  is  at  the  same  time  effectually  dealt  with. 
The  patient  is  placed  in  the  position  of  litho- 
tomy; a  catheter  of  medium  size  is  passed  down 
to  the  constricted  part,  and  its  point  is  cut  upon 
by  direct  incision,  in  the  central  raphe  ;  behind  the 
end  of  the  instrument,  we  expect  to  find  a  bulging 
dilatation  of  the  uretlira  on  the  vesical  aspect  of  the 
stricture ;  this  is  pierced  by  the  knife  ;  and  urine 
rushes  out,  affording  complete  relief  to  the  bladder. 
Then  the  knife  is  carried  forwards,  so  as  to  divide 
the  constricted  part  of  the  urethra,  as  accurately 
and  thoroughly  as  possible.  That  having  been 
laid  open,  the  catheter  is  passed  on  and  retained ; 
and  thus  a  most  effectual  step  is  taken  towards 
permanent  removal  of  the  stricture.  The  opera- 
tion is  avowedly  difficult — the  dilated  portion 
behind  being  not  always  easily  found,  and  it  re- 
quiring great  care  to  make  sure  that  the  incisions  at 
the  constricted  part  lay  open  the  canal  of  the  ure- 
thra ;  but  when  rightly  performed,  it  is  thoroughly 
sound  in  both  its  principle  and  results.  If  the 
probe  -  pointed  small -sized  stricture  staff  can  be 
passed  through  the  constricted  portion  of  the  canal, 
the  division  of  the  stricture  and  opening  of 
the  urethra  behind  the  site  of  the  constriction 
will  be  greatly  facilitated,  and  rendered  infinitely  more  safe.  Where 
the  instrument  however  cannot  be  satisfactorily  passed  through  the 
stricture,  an  incision  upon  its  groove,  anterior  to  the  seat  of  obstruc- 
Fig.  335.  Trocar  for  puncture  of  the  bladder  by  the  rectum. 
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tion,  will  frequently  assist  the  surgeon  materially  hy  enabling  him  to 
introduce  his  linger  as  a  guide  in  directing  the  staff'  tlu'ough  tlie  obstructed 
part.  It  is  rarely,  however,  that  any  such  procedure  is  demanded  of  the 
experienced  surgeon ;  generally  ho  succeeds  by  the  catheter  and  its 
auxiliaries — chloroform  seldom  omitted. 

But  this  may  be  said  to  be  puncture  of  the  urethra,  rather  than 
puncture  of  the  bladder  ;  and  so  it  is.  In  strict  accuracy,  perineal 
puncture  of  the  bladder  may  be  held  to  denote  the  reaching  of  the  neck 
of  that  viscus,  by  the  thrust  of  a  trocar  and  canula,  or  by  means  of  a 
small  lithotomy  wound — an  operation  which  is  very  seldom  performed 
for  mere  retention. 

2.  JBy  the  Rectum. — Tliis  is  a  simple  and  safe  operation ;  but  is  apt 
to  leave  a  troublesome  fistulous  communication  between  the  bladder  and 
bowel.  "We  have  recourse  to  it  when  foiled  in  the  use  of  the  catheter, 
and  when  the  method  by  perineal  incision  is  not  considered  advisable — 
or  when  that  has  failed ;  and,  indeed,  it  may  be  performed  in  any  case, 
by  a  surgeon  who  prefers  it,  except  when  the  prostate  is  much  enlarged. 
The  patient  is  placed  recumbent,  with  the  limbs  raised.  The  fore  and 
middle  fingers  of  the  surgeon's  left  hand  are  introduced,  well  oiled,  into 
the  rectum  ;  and  their  points  are  rested  on  the  central  space  imme- 
diately behind  the  prostate.  A  long  curved  trocar  is  introduced  by  the 
right  hand,  with  its  stilet  withdrawn  within  the  canula ;  the  extremity 
of  the  latter  is  fixed  on  the  trigone,  between  the  points  of  the  fingers 
resting  there  ;  and,  the  stilet  being  then  pushed  forward,  both  the  trocar 
and  its  canula  are  lodged  in  the  bladder.  The  trocar  is  withdra^vn,  and 
the  canula  is  retained.  If  there  be  good  prospect  of  speedily  removing 
the  cause  of  retention,  the  canula  may  be  very  soon  taken  out.  Other- 
wise, it  should  be  retained  for  some  days,  so  as  to  prevent  premature 
closure  of  the  wound. 

3.  Above  tlie  Puhes. — This  is  our  last  resource;  when  both  the  other 
methods  are  deemed  impracticable.  The  operation  is  similar  to  supra- 
pubal  lithotomy.  A  small  incision  is  made  through  the  parietes,  imme- 
diately above  the  symphysis  ;  and  through  this  the  bladder  is  punctured 
at  its  lowest  part,  by  means  of  a  short  trocar  and  canula — similar  to 
what  is  \Tsed  in  ascites — directing  the  point  of  the  instrument  obKquely 
backwards,  towards  the  promontory  of  the  sacrum.  The  canula  is  left ; 
or  a  portion  of  elastic  catheter  ;  or  a  short  lithotomy  tube.  And  the 
patient  is  laid  on  his  side,  so  as  to  favour  outward  escape  of  the  urine. 

These  methods  of  operation  have  been  enumerated,  according  to 
what  is  conceived  to  be  their  merit.  All  are  rare,  in  actual  practice  ;  and 
deservedly  so  ;  for  none  are  of  a  favourable  character.  But  any  one  of 
them  is  much  preferable,  at  any  time,  to  postponement  of  relief,  and 
consequent  disaster  by  extravasation  ;  and  all,  too,  are  preferable  to  push- 
ing a  metallic  catheter  by  sheer  force  through  an  impassably  strictured 
urethra. 

Extravasation  of  Urine. 

This  may  be  either  vesical  or  urethral.  The  vesical,  as  we  have 
already  seen,  may  follow  wound,  ulceration,  or  tearing  of  the  viscus.  1. 
After  the  wound  of  lithotomy,  it  is  too  common  ;  2.  Cystitis  may  lead 
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to  perforating  ulcer;  3.  Eetention  of  urine  may  be  relieved  only  by  a 
bursting  of  the  bladder,  or  by  a  more  gradual  giving  way  by  ulceration. 
Actual  laceration,  however,  is  not  uncommon  ;  and  it  is  not  difficult  to 
understand  why.  Cohesion  of  the  parts  has  been  previously  diminished, 
by  the  inflammatory  process  occurring  in  them  ;  and,  themselves  unusually 
lacerable,  they  are  powerfully  acted  on  not  only  by  a  hypertrophied  detrusor, 
but  also  by  the  muscles  of  the  abdominal  parietes  and  the  diaphragm. 
4.  The  bladder  may  be  lacerated  by  external  injury,  acting  either  directly 
upon  the  fundus  of  the  distended  organ,  or  indirectly  by  succussion  ;  as 
by  bloAvs,  or  falls  on  hard  substances,  the  breech  being  the  part  which 
comes  in  contact  with  them,  more  especially  when  the  viscus  happens  to 
be  distended.  The  nature  and  treatment  of  the  first  form  has  already 
been  considered.  The  second  is  hopeless ;  the  patient  wiU  necessarily 
perish,  by  peritonitis,  or  by  areolar  infiltration  and  sloughing,  according 
to  the  site  of  the  urinous  escape.  In  the  third  form — that  occurring  by 
unrelieved  retention — there  is  but  little  hope ;  yet  there  is  some  room 
for  treatment.  During  violent  efi'ort  to  overcome  the  obstacle  to  expul- 
sion of  urine,  something  is  felt  to  yield,  and  relief  is  experienced  and 
expressed ;  yet — probably  to  the  patient's  surprise — no  urine  is  seen  to 
come  by  the  penis.  By  and  by,  the  sense  of  relief  and  comfort  passes 
off ;  burning  heat  is  felt  in  the  infiltrated  part ;  and  the  constitutional 
symptoms  attendant  on  asthenic  suppuration  and  gangrene,  which  must 
follow,  declare  themselves  in  their  most  formidable  shape,  rapidly  becoming 
more  and  more  typhoid,  and  soon  ending  in  fatal  coUapse.  Or,  if  the 
viscus  have  fortunately  given  way  at  its  most  anterior  part,  the  local 
mischief  may  advance  outwardly,  and  perhaps  evacuation  by  the  perineum 
may  occur,  with  more  or  less  relief.  Treatment  obviously  consists  in 
reaching  the  infiltrated  part,  if  possible,  by  early,  free,  and  dependent 
incision,  and  in  maintaining  the  powers  of  the  system,  under  the  strong 
depressing  agent  so  busily  at  work,  by  every  means  at  oxn:  disposal.  No 
case,  in  which  an  outward  and  efficient  opening  has  been  afforded,  is  to 
be  considered  too  desperate.  Nourishment  and  stimuli  must  be  steadily 
administered.  Unexpected  and  wonderful  recoveries  have  rewarded  per- 
severance. 

Urethral  Extravasation  is  more  common,  as  a  consequence  of  stric- 
ture. The  urethra  gives  way,  by  ulceration,  at  some  part  of  its  course  ; 
and  the  bladder  remains  entire.  There  may  not  be  the  same  sensation 
of  something  having  yielded  during  straining  ;  but  there  is,  generally, 
the  same  temporary  feeling  of  relief  having  been  obtained.  Soon,  how- 
ever, there  is  a  painful  undeceiving ;  the  infiltrated  parts  become  hot, 
swoln,  red,  black,  dead ;  a  urinous  odour  seems  to  exhale  from  the  whole 
body,  but  more  especially  from  the  parts  affected  ;  and  the  ordinary 
typhoid  irritation  of  system  becomes  more  and  more  developed — low  and 
rapid  pulse,  black  tongue  and  mouth,  sunk  anxious  features,  cold  clammy 
skin,  hiccough,  muttering,  delirium. 

The  site  and  amount  of  local  mischief  depend  on  the  part  of  the 
urethra  which  has  given  way.  Not  unfrequently,  it  is  behind  the  bulb  ; 
and  the  urine,  restrained,  at  least  for  a  time,  by  the  deep  fascia,  burrows 
deeply.  In  such  a  case,  the  local  signs  may  be  obscure ;  the  scrotum 
being  uninvolved,  and  the  perineal  swelling  and  discoloration  at  first  in- 
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distinct.  Should  tho  glans  penis  be  found  swoln,  liard,  and  blackening, 
it  is  a  sign  of  the  corpus  spongiosum  being  iuliltrated,  and  an  omen  of 
most  sinister  import.    In  such  cases,  an  early  and  free  incision,  in  the 

centre  of  the  perineum,  affords  the  only  chance  of  relief  and  safety  

the  knife  being  pushed  determinedly  down,  so  as  not  merely  to  expose 
the  surface  of  the  infiltrated  parts,  but  also  to  lay  bare  the  source  of 
extravasation. 

When  the  giving  way  has  occurred  at  a  point  anterior  to  the  deep 
fascia,  the  case  is  more  plain  and  less  hazardous.  The  scrotum,  and  the 
integument  of  the  penis,  and  the  lower  part  of  the  abdominal  parietes — 
not  always  tho  perineum — sometimes  the  inside  of  the  thighs,  become 
rapidly  swoln,  and  of  a  dark  red  hue  ;  then  the  integument  blackens, 
crepitates,  and  sloughs  ;  and,  as  the  sloughs  separate,  urine  and  foetid 
sanies  flow  away.  Long  before  this  open  state,  however,  the  olfactory 
organs  alone  are  sufficient  for  diagnosis.  In  this  case,  the  incisions  do 
not  require  to  extend  so  deeply,  but  are  more  numerous  and  extensive  ; 
leaving  no  part  of  the  infiltrated  textures  without  a  free  outward  open- 
ing. Poultice  and  fomentation  follow  the  knife  ;  usually  with  active 
"  support  of  the  system.  In  a  day  or  two  the  poultice  is  superseded  by 
water-dressing;  and  this  again  is  medicated  by  the  chlorurets.  Imme- 
diate hazard  having  been  got  over,  and  the  parts  having  passed  from  excite- 
ment, means  are  taken  to  overcome  the  cause  of  the  accident,  and  to 
restore  the  urethra  to  its  normal  condition.  In  the  great  majority  of 
tight  stricture  is  found  anterior  to  the  site  of  ulceration. 

But  urinous  irruption  does  not  always  take  place  directly  from  the 
urethra ;  urinous  abscess  may  have  formed,  as  the  first  result  of  the 
stricture  ;  and  then,  the  parietes  of  this  abscess  having  yielded,  extrava- 
sation takes  place  outwardly.  The  consequences  and  treatment  are  the 
same  as  in  the  direct  and  ordinary  variety. 


Injuries  of  the  Bladder. 

This  viscus  may  suffer  in  various  ways,  by  the  hand  of  the  surgeon. 
In  lithotomy  it  may  be  unnecessarily  cut,  or  bruised  and  torn  by  the 
forceps  or  scoop.  In  lithotripsy,  it  may  be  pinched,  bruised,  or  torn,  by 
a  rash  and  inexperienced  operator.  Ey  the  catheter,  too,  it  may  sustain 
hurt.  The  risks  are  hemorrhage  and  inflammatory  change ;  to  be 
obviated  by  the  means  already  considered. 

Not  unfrequently,  the  bladder  suffers  by  accident.  The  pelvis  is 
broken ;  and  a  spiculum  of  bone,  projecting  inwards,  is  Hable  to  pene- 
trate the  viscus,  more  especially  if  it  happen  to  be  distended  with  urine. 
Urinary  infiltration  can  scarcely  fail  to  occur  ;  and  probably  to  such  an 
extent  as  to  prove  rapidly  fatal.  Or  laceration  may  take  place,  in  conse- 
quence of  a  blow  or  bruise ;  and  it  is  well  to  remember,  that  this  result 
may  follow  an  application  of  violence  apparently  by  no  means  great,  if 
the  bladder  happen  to  bo  at  the  time  full  of  urine.  Blows,  kicks,  fiiUs, 
have  often  proved  thus  fatal ;  and  in  the  female  it  has  occurred,  froni 
merely  the  superincumbent  weight  of  another  person.  Ordinarily,  how- 
ever, the  force  applied  is  considerable.  And  unfortunately,  the  portion 
of  tho  viscus  which  is  most  apt  to  give  way  is  where  it  is  covered  by 
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peritoneum,  near  its  fundus  ;  the  outer  coat,  less  extensile  than  the  rest, 
is  most  apt  to  tear ;  and,  besides,  the  force  is  likely  to  jam  this  part  of 
the  bladder  on  the  promontory  of  the  sacrum.  There  is  great  pain  m 
the  region  ;  only  a  small  quantity  of  urine  comes  by  the  urethra,  and 
that  is  more  or  less  mixed  with  blood  j  no  tumour  of  distended  bladder 
can  be  felt  by  the  rectum  or  vagina ;  the  catheter  draws  off  but  little 
fluid,  and  that  is  bloody  ;  by  and  by  the  ordinary  signs  of  urinary  infil- 
tration are  declared. 

If  the  tear  has  been  extra-peritoneal,  on  the  anterior  aspect  of  the 
bladder,  there  is  hope  in  the  treatment.  The  urine  may,  in  its  infiltra- 
tion, approach  the  surface  in  the  hypogastric  region  in  a  somewhat 
limited  way ;  timeous  and  free  incision  of  the  abdominal  parietes  may 
evacuate  it,  with  sloughed  areolar  tissue  ;  and  the  patient  may  be  saved 
— even  with  complete  return  of  the  urine  to  its  natural  channel.* 

When  the  injury  affects  that  part  of  the  bladder  invested  by  peri- 
tonum,  the  urine  passes  at  once  into  the  peritoneal  cavity  ;  and  escape 
from  death  is  hardly  to  be  looked  for.  StiU  there  is  room  for  treatment. 
The  catheter  is  introduced  ;  no  water  will  probably  come,  unless  there 
has  been  penetration  through  the  aperture  in  the  bladder ;  but  the  in- 
strument should  be  retained,  with  its  point  just  within  the  neck  of  the 
bladder,  so  as  to  afford  an  outlet  to  what  may  be  afterwards  secreted. 
Should  the  patient  survive  for  a  day  or  two,  it  is  possible — as  dissection 
has  shewn — that  by  inflammatory  agglutination  of  the  abdominal  con- 
tents, the  general  cavity  of  the  abdominal  peritoneum  may  be  shut  off 
from  that  of  the  pelvis  ;  the  latter  becoming  coated  with  lymph,  like  an 
abscess,  and  the  urine  confined  there.  Under  such  circumstances  it  has 
been  proposed  to  tap  this  cavity  from  the  rectum,  by  means  of  the  long 
and  curved  trocar.t  Nature's  effort  to  remedy  the  laceration  is  by  con- 
traction of  the  viscus,  and  outward  protrusion  of  the  mucous  coat  into 
the  wound. 

In  the  parturient  female  the  distended  bladder  is  apt  to  suffer.  By 
instruments  in  extraction  of  the  foetus,  it  may  be  torn  ;  by  long- con- 
tinued pressure  of  the  head  of  an  impacted  foetus,  it  may  be  induced  to 
slough  or  ulcerate  ;  and  vesico-vaginal  fistula  is  the  result — provided 
the  patient  recover. 

Tumours  of  the  Bladder. 

Fortunately  this  is  a  rare  affection.  The  interior  of  the  viscus,  how- 
ever, is  occasionally  the  seat  of  tumours  ;  and  these  are  of  two  kinds. 
Simple  mucous  polj^i  may  form  there,  in  considerable  numbers  ;  simu- 
lating the  ordinary  symptoms  of  stone.  The  sound  finds  no  calculus, 
but  may  be  felt  impinging  on  a  soft  and  movable  substance,  obviously 
extraneous  to  the  bladder's  coat.  It  has  been  proposed  to  deal  with  this 
by  means  of  the  lithontriptor  j  but  the  prospect  of  success  does  not  seem 
very  inviting. 

Malignant  tumours  may  form ;  medullary  ;  growing  from  the  coats 
of  the  viscus — usually  near  its  neck,  in  apparent  connection  with  the 
prostate — and  occupying  the  cavity  to  a  greater  or  less  extent.  Mictu- 
rition is  frequent  and  painful ;  and  the  pain  is  greatest  immediately 
*  Syme,  Contributions  to  Surgery,  p.  332.         f  Lancet,  No.  1386,  p.  352. 
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after  the  effort ;  the  urine  is  Lloody  and  foetid,  and  often  contains  flaky 
suhstances,  or  masses  of  tlie  disorganized  tumour;  by  impaction  of  these, 
occasional  retention  may  occur ;  dull  weight  is  felt  in  the  loins  ;  and 
the  pain  of  micturition  is  much  more  pelvic,  and  more  extensive  there, 
than  in  the  case  of  stone  ;  also  the  sound,  on  encountering  the  foreign 
body,  imparts  quite  a  dillerent  sensation.  There  is  no  remedy  for  this 
disease.  We  can  only  hope  to  palliate,  by  opiates,  and  the  recumbent  pos- 
ture. Sometimes  the  tumour,  expanding,  may  cause  retention  which  is 
not  capable  of  being  relieved  by  the  catheter  ;  and,  in  such  circumstances, 
Ave  are  called  upon  to  protract  existence,  by  puncturing  the  bladder, 
above  the  pubes. 

Cancerous  disease  may  extend  from  the  rectum  to  the  bladder,  in- 
volving all  in  one  large  and  loathsome  sore.  Malignant  tumours  also 
form  between  the  two  viscera,  as  formerly  stated.  There  is  for  such 
cases  no  cure. 

Displacement  of  the  Bladder. 

It  has  been  already  stated  that  sometimes,  though  rarely,  the  blad- 
der is  protruded,  so  as  to  constitute  the  contents  of  a  hernial  tumour. 
And  displacements,  too,  of  this  organ,  by  pelvic  abscess  and  tumo\irs, 
are  alluded  to  elsewhere. 

Miserable  cases  are  not  very  unfrequent,  in  which  the  anterior  half 
of  the  bladder  is  congenitally  defective,  as  well  as  the  corresponding  part 
of  the  abdominal  walls  ;  the  mucous  surface  of  the  viscus  becoming 
consequently  protruded  to  constitute  a  red  moist  swelling,  from  which 
the  ureters  may  be  seen  throwing  out  their  fl.uid.*  These  admit  of  mere 
l^alliation,  by  wearing  mechanical  contrivances  adapted  for  protection  and 
comfort.  If  the  patient  live  to  old  age,  the  mucous  coat  is  apt  to  be- 
come covered  with  vegetations,  which,  assuming  malignancy,  may  fun- 
gate  and  bleed,  and  prove  fatal. 

It  has  also  happened,  in  the  female,  that  the  bladder  has  been  in- 
verted and  protruded  through  the, urethra,  forming  a  vascular-looking 
tumour  between  the  labia.t  "Were  this  removed,  under  careless  diag-  . 
nosis,  by  knife  or  ligature,  the  most  serious  consequences  must  ensue. 
The  true  nature  of  the  case  may  be  ascertained  by  discovering  the  orifices 
of  the  ureters,  and  finding  the  whole  tumour  to  be  reducible  within  the 
pelvis.    Sometimes  it  is  irreducible. 

*  Handyside,  Edin.  Medical  and  Siu-gical  Journal. 

t  Crosse,  Tran-s.  of  Provincial  Med.  and  Surg.  Assoc.  vol.  ii.  1846  ;  and  Brit, 
and  For.  Eev.,  Oct.  1846,  p.  319. 
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AFrECTIONS  OF  THE  PEOSTATE. 

Prostatitis. 

The  prostate  is  liable  to  be  affected  by  an  acute  inflammatory  process, 
during  the  progress  of  virulent  gonorrhoea.  And  tliis  may  also  be 
excited  by  direct  injury  of  the  part — as  by  a  blow  on  the  perineum,  or 
rash  use  of  instruments  introduced  by  the  urethra ;  by  excessive  venereal 
indulgence ;  by  imprudent  exposure  to  cold  and  wet ;  by  sympathetic 
influence  from  affections  of  the  rectum  ;  by  the  internal  use  of  cantha- 
rides,  or  other  irritants.  Heat  and  pain  are  complained  of  in  the  peri- 
neum, near  the  anus,  and  there  is  tenderness  on  pressure  there  j  water  is 
made  frequently,  and  with  pain ;  and  pain  is  greatest  as  the  accelerator 
muscles  exert  themselves  to  expel  the  last  drops  ;  there  is  a  sensation  of 
weight  in  the  rectum  ;  and  that  bowel  is  evacuated  with  both  difficulty 
and  pain  ;  the  fijiger  introduced  into  the  bowel  ascertains  the  prostate 
to  be  large,  hot,  and  tender  on  pressure  ;  and  an  attempt  to  pass  a 
catheter  into  the  bladder  is  difficult  and  painful — the  difficulty  and  pain 
occurring  when  the  instrument's  point  has  reached  the  prostatic  region. 
Not  improbably,  the  affection  extends  to  the  bladder,  and  then  the 
ordinary  symptoms  of  cystitis  are  added  to  those  already  described. 
Treatment  is  by  rigid  confinement  to  the  recumbent  posture,  leeching  of 
the  perineum,  hip-bath,  fomentation,  and  opiate  enemata  or  supposi- 
tories. Sometimes  relief  is  obtained  from  large,  warm,  and  emollient 
enemata,  which  may  be  supposed  to  act  as  a  poultice  applied  directly  to 
the  part.  Direct  leeching  has  been  proposed,  by  means  of  a  tube,  or 
speculum,  introduced  by  the  rectum ;  but  it  is  probable  that  the  irrita- 
tion attendant  on  the  appKcation  will  more  than  counterbalance  the 
benefit  obtained  by  such  abstraction  of  blood. 

Abscess  of  the  Prostate. 

When  the  above  symptoms  sustain  sudden  aggravation,  with  rigor, 
increase  of  swelHng  and  tenderness  in  the  perineum,  greater  difficulty  of 
micturition,  and  greater  swelling  and  tenderness  on  examination  by  the 
rectum,  it  may  be  presumed  that  matter  is  forming  in  the  gland.  Care- 
ful examination  is  made,  in  order  to  arrive  at  correct  diagnosis  ;  and  as 
soon  aa  fluctuation  can  be  discovered,  however  obscurely,  a  direct 
incision  is  made  by  the  perineum,  to  procure  outward  evacuation.  If 
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an  artificial  aperture  bo  deferred,  the  abscess  may  open  into  the  urethra  

favouring  the  formation  of  a  urinous  abscess ;  or  into  the  rectum, 
establishing  a  troublesome  recto-vesical  fistula ;  or  outwardly  by  the 
perineum,  after  much  injury  has  been  done  to  the  intervening  tissues. 
Spontaneous  evacuation  into  the  urethra  is  indicated  by  copious  purulent 
discharge  from  the  penis.  And  then  it  is  advisable  to  use  a  catheter, 
gently  introduced,  as  often  as  may  be  necessary  to  empty  the  badder — 
for  some  days — so  as  to  prevent,  if  possible,  untoward  entrance  of  urine 
through  the  ulcerated  part ;  or  a  soft  elastic  catheter  may  be  passed  and 
retained. 

Chronic  suppuration  of  the  prostate  has  been  observed,  causing 
much  distress,  with  discharge  of  muco-purulent  urine.  On  examination 
by  the  rectum,  a  soft  point  has  been  felt  in  the  gland ;  and,  on  pressing 
it,  matter  has  escaped  by  the  urethra.  The  plunge  of  a  lancet  or  trocar, 
into  the  soft  point,  has  given  relielj  and  troublesome  fistula  has  not  fol- 
lowed. 

Shnple  Enlargement  of  the  Prostate. 

Simple  enlargement  of  the  prostate  is  of  two  kinds ;  one  the  result 
of  chronic  prostatitis  ;  the  other  hypertrophy,  independent  of  the  inflam- 
matory process  ;  the  one  not  uncommon  in  the  adult  of  middle  age,  the 
other  peculiar  to  advanced  years.  The  former  variety  is  dependent  on 
stricture,  or  gleet,  or  aff'ection  of  the  rectum,  or  injury  of  the  perineum 
by  habitual  horse  exercise ;  and  disappears,  usually,  on  removal  of  its 
cause.  If  not,  recumbency  is  to  be  maintained,  a  few  leeches  are 
applied  to  the  perineum,  these  are  followed  by  smart  counter-irritation, 
and,  at  the  same  time,  internal  use  of  the  iodide  of  potassium  may  be  of 
service.  The  bowels  are  kept  gently  open,  by  simple  laxatives  and 
enemata.  In  obstinate  cases,  an  alterative  course  of  mercury  is  expe- 
dient ;  and,  under  this,  amendment  is  sometimes  both  rapid  and  satis- 
factory. 

Hypertrophy  of  the  gland  is  usually  regarded  as  but  one  of  the 
many  signs  of  senile  degeneracy  in  the  frame.  As  the  eyes  grow  dim, 
the  trunk  bends,  the  cartilages  ossify,  and  the  arteries  change  in  their 
coats — so  the  prostate  is  supposed  to  grow  large  and  hard.  The  en- 
largement may  be  uniform,  the  whole  gland  seeming  to  expand  equally ; 
displacing  the  urethra  as  well  as  compressing  it  and  consequently  inter- 
fering with  its  function  in  regard  to  the  urine.  Or  the  central  portion 
may  enlarge,  with  greater  rapidity  than  the  rest  of  the  gland ;  rising 
like  a  mam  miliary  process  ;  projecting  backwards  into  the  bladder  ;  but, 
ever  and  anon,  hable  to  move  forwards,  and  so  to  act  as  an  occluding 
valve  to  the  outlet  of  the  cavity.  In  general,  the  lateral  lobes  enlarge 
unequally  ;  and  consequently  a  twist  is  given  to  the  prostatic  portion  of 
the  urethra,  in  the  lateral  as  well  as  in  the  vertical  direction.  In  some 
cases,  the  enlarged  condition  of  the  prostate  is  due  to  the  formation 
within  its  structure  of  fibrous  tumours  exactly  resembhng  those  whicli 
occur  in  the  uterus,  and  ranging  in  size  from  a  pea  up  to  a  walnut,  but 
rarely  larger  than  a  filbert. 

The  symptoms  of  this  simple  hypertrophy  are — increasing  slowness 
and  difficulty  in  making  water,  xmeasiness  and  difficulty  in  emptying  the 
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rectum,  with  a  sensation  of  weight  in  that  bowel  and  in  the  perineum^ ; 
sometimes  the  fteces  are  passed  flattened,  as  in  stricture  of  the 
rectum.  On  introducing  a  catheter,  some  difficulty  is  likely  to 
be  met  with  in  passing  the  region  of  the  prostate  ;  and  when  a 
linger  in  the  rectum  is  made  to  press  upwards  on  the  catheter, 
the  enlarged  prostate  is  plainly  felt  between.  Without  the  use 
of  the  catheter  or  bougie,  tactile  examination  is  never 


certain.    As  the  tumour  enlarges,  calls  to  empty  the 
bladder  are  more  frequent,  and  the  act  is  less  perfectly 
accomplished ;  as  formerly  stated,  a  portion  of  residuary 
water  remains,  cooped  up  behind  the  enlargement.  The 
bladder  sympathizes  ;  it  may  become  irritable  ;  more  fre- 
quently, a  degree  of  chronic  cystitis  is  excited.  The 
urine  changes,  in  consequence ;  becoming  dark-coloured, 
foetid,  and  full  of  mucus.    The  vesical  aspect  of  the  pro- 
jection may  ulcerate,  giving  rise  to  hsematuiia,  purulent 
tu'ine,  and  aggravation  of  all  the  distress.    The  difficulty  in 
micturition  increases  ;  and  at  last — some  casualty  acting 
as  an  exciting  cause — retention  occurs.    Generally,  this 
has  not  existed  long,  before  the  "  surface  water"  comes  to 
dribble  away  ;  and,  by  the  establishment  of  incontinence, 
the  retention  is  partially  reheved,  as  formerly  stated.  It 
may  happen,  however,  that  the  obstruction  is  complete  ; 
and  by  retention  the  patient  may  perish    Or,  the  whole 
\irinary  system  having  become  involved  in  disease,  death 
takes  place  by  gradual   exhaustion.     In  some  cases 
pytemia  sets  in,  proving  rapidly  fatal,  with  the  forma- 
tion of  multiple  abscesses,  situated  in  internal  parts,  in 
superficial  tissues,  or  in  the  joints.    In  other  instances 
the  prostatic  inflammatory  irritation  induces  a  rheumatic 
affection  analagous  to  gonorrhoeal  rheumatism,  attended 
by  copious  serous  accumulation,  both  in  and  around  one 
or  more  of  the  articulations.    The  knee  and  wrist  joints 
are  more  commonly  affected  than  any  other. 

Treatment  is  but  palliative.    We  can  scarcely  hope 
to  retard,  much  less  to  remove,  the  enlargement.  Every 
excess  and  imprudence  is  avoided,  in  diet  and  exer- 
cise j  and  the  recumbent  posture  is  maintained 
as  much  as  possible.    The  bowels  are 
regulated  by  enemata  and  simple 
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Fig.  336.  Pig.  337. 

aperients.  Opiates  are  given  occasionally ;  and  acids,  iron,  buchu,  etc., 
are  exhibited,  as  the  complication  by  chronic  cystitis  may  seem  to  demand. 
To  avert  distension  of  the  bladder,  the  catheter  is  used  as  often  as  may 
seem  necessary.  Excision  of  the  gland  has  been  tallied  of;  but  scarcely 
in  sober  earnest. 

Fig.  336.  The  ordinary  catheter  ;  of  half  size. 
Fig.  337.  The  prostatic  catheter  ;  of  half  size. 
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When  retention  has  occurred,  tlie  catheter  requu-es  a  peculiarity  of 
management.  As  already  stated,  the  urethra  is  considerably  elongated  • 
and  the  catheter  must  be  of  proportional  length.  The  prostatic  portion 
of  the  urethra  almost  invariably  has  a  bend  given  to  it,  antero -posteriorly 
— that  is,  the  convexity  is  towards  the  rectum,  the  concavity  towards  the 
pubes  ;  and  to  suit  this  pecuHarity  of  form,  the  instrument  should  have 
a  largo  curve.  Very  frequently,  the  central  enlargement  or  "  third  lobe," 
as  it  is  usually  called — exists ;  and,  to  surmount  it,  it  is  well  to  have 
at  least  one  instrument  in  the  prostatic  set,  whose  point  makes  a  sharper 
curve  upon  the  general  bend.  It  is  introduced  carefully ;  and,  to  assist 
the  point  onwards,  the  handle  is  freely  depressed  after  passing  the  tri- 
angular ligament ;  while,  at  the  same  time,  the  point  is  elevated  by 
means  of  the  finger  in  the  rectum.  If  the  silver  catheter,  thus  made 
and  managed,  refuse  to  enter,  one  of  elastic  gum  may  be  tried ;  bent  to 
the  proper  shape,  and  introduced  with  the  stilet.  On  reaching  the  pro- 
static obstruction,  the  stilet  is  gently  and  partially  withdrawn,  while  the 
catheter  is  pushed  steadily  on,  and  the  consequent  elevation  of  the  point 
may  perhaps  lead  it  over  the  obstructiom  Or,  the  stilet  being  held 
steady,  the  tube  is  passed  on,  and  the  same  effect  is  produced — the 
catheter's  point  curving  round  that  of  the  stilet,  as  it  were. 

There  is  another  peculiarity.  As  the  prostate  enlarges,  not  only  is 
the  prostatic  portion  of  the  urethra  unusually  extended  and  curved  ;  it  is 
also  very  considerably  enlarged,  by  dilatation  of  the  prostatic  sinuses  on 
each  side  of  the  verumontanum.*  In  retention,  this  dilatation  is  usually 
full  of  urine  ;  in  fact,  it  may  be  considered  as  a  small  accessory  bladder 
in  front  of  the  real  one.  On  the  catheter  reaching  it,  a  spoonful  or  two 
of  urine  may  be  discharged,  and  the  surgeon  may  in  consequence  be  led 
to  suppose  that  he  has  reached  and  emptied  the  bladder,  and  that  the 
remaining  swelling  consists  of  abscess  ;  the  plunge  of  a  trocar  may 
follow  ;  or  the  patient  may  be  left  to  his  fate,  unrelieved.  But  by  in- 
variably using  the  long  catheter,  in  such  cases,  and  never  resting  satisfied 
until  tlds  instrument  is  passed  tenus  capulo — unless,  indeed,  water  flow 
freely,  without  such  extreme  insertion — the  surgeon  is  safe  from  all  such 
serious  error. 

Perhaps  the  prostatic  obstruction  proves  insurmountable.  Then  the 
bladder  must  be  reheved  at  all  hazards  ;  and  one  or  other  of  the  follow- 
ing methods  may  be  adopted  : — The  catheter  may  be  forced  through  the 
obstruction  j  guided  in  a  good  direction  by  the  finger  in  the  rectum. 
Or  a  trocar  and  canula  may  be  used,  instead  of  the  catheter.  Or  the 
bladder  may  be  punctured  above  the  pubes,  Tlie  operation  by  the 
rectum  is  obviously  unsuitable. 

Of  these  proceedings,  perforation  of  the  prostatic  obstruction  is  the 
most  advisable,  by  means  of  a  suitable  trocar  and  canula ;  the  latter  of 
the  same  length  and  calibre  as  a  full-sized  prostatic  catheter,  but  consi- 
derably less  curved.  It  is  passed  carefully  on  to  the  obstruction,  mth  its 
trocar  withdrawn,  and  with  its  extremity  temporarily  occupied  with  a 
bulbous  wire  ;  and,  when  satisfied  by  the  finger  in  the  rectum,  that  tlie 
instrument  is  duly  directed  towards  the  bladder,  the  bidbous  Avire  is 
removed,  the  trocar  is  inserted  and  protruded,  and  the  whole  is  pushed 
*  Deschamps,  Trait6  de  la  Taille,  torn,  i.  p.  222. 
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on.  The  trocar  is  tlien  wholly  withdrawn  ;  and  the  canula  is  retained 
for  some  days.  In  most  cases,  however,  where  it  is  deemed  necessary  to 
force  the  prostate,  no  difficulty  will  be  experienced  in  carrying  the  com- 
mon prostatic  catheter  onwards  through  the  softened  tissue  of  the  en- 
larged gland.  When  the  retention  has  been  of  long  duration,  and  there 
is  reason  to  beUeve  that  the  kidneys  are  organically  diseased,  the  urine 
is  to  be  withdrawn  gradually,  for  the  reasons  formerly  adduced. 

Malignant  Disease  of  the  Prostate. 

The  gland  is  sometimes,  though  rarely,  the  seat  of  scirrhus.  More 
frequently  it  is  affected  by  medullary  formation,  which  enlarges  rapidly, 
ulcerates,  bleeds,  and  follows  the  usual  course  of  such  tumours.  The 
disease  is  not  peculiar  to  the  aged.  It  may  occur  in  children,  as  medul- 
lary tumours  in  other  sites  so  frequently  do.  The  symptoms  are  similar 
to  those  of  mere  ordinary  enlargement,  with  the  addition  of  those  of 
tumours  in  the  bladder,  as  well  as  of  those  which  attend  and  characterize 
all  malignant  formations.  The  disease  is  incurable.  By  opiates,  the 
catheter,  enemata^  and  rest,  we  may  hope  to  palliate  and  protract. 


CHAPTER  LX. 


VENEREAL  DISEASES. 

The  history  of  the  venereal  disease  is  involved  in  some  obscurity.  How- 
ever, it  seems  extremely  prohable — if  not,  indeed,  quite  certain — that 
alfections  of  the  genital  organs,  dependent  on  licentious  venereal  inter- 
course, have  existed  from  the  earliest  ages  ;  that  they  have  prevailed  in 
various  degrees  of  frequency  and  intensity,  at  different  times  and  places ; 
that  they  were  not  directly  imported  from  America  to  Europe,  by  Col- 
umbus' followers,  in  the  end  of  the  fifteenth  century  ;  but  that,  between 
the  years  .1493  and  1495 — at  the  time  of  the  siege  of  Naples — they 
experienced  an  aggravation  in  Europe,  and  consequently  attracted  much 
more  prominently  the  attention  of  the  profession. 

They  are  usually  spoken  of  under  the  general  term  of  "  the  Venereal 
Disease  and  this  again  is  divided  into  Gonorrhoea,  Chancres,  and 
SyphiHs ;  all  the  result  of  the  application  of  a  simple  or  specific  source 
of  irritation,  engendered  by  ilhcit  intercourse — or  at  least  communicated 
thereby ;  the  first  an  inflammatory  affection  of  the  urethra  ;  the  second 
consisting  of  sores,  some  of  which  constitute  a  merely  local  disease, 
implicating  nothing  farther  than  the  first  gland  in  the  nearest  lymphatic 
chain  ;  the  last  a  contamination  of  the  whole  system,  preceded  by  the 
formation  of  an  ulcer  on  some  part  of  the  penis,  or  other  portion  of  the 
body.  By  some,  it  is  still  maintained  that  the  poisons  are  the  same ; 
that  what  produces  gonorrhoea  is  capable  of  exciting  chancres  and 
sypliilis,  and  vice  versa.  The  weight  of  authority,  however,  preponder- 
ates largely  in  favour  of  an  opposite  opinion  ;  viz.,  that  gonorrhoea  is  due 
to  no  specific  or  constant  cause — any  irritant,  chemical,  vital,  or  animal, 
being  capable  of  producing  it ; — that  the  soft  chancre  is  a  painful,  destruc- 
tive, but  only  local  affection ;  and  that  syphilis  is  due  to  a  pecuhar 
specific  virus  by  which  alone  can  the  disease  be  propagated. 

Gonorrhoea. 

An  acute  inflammatory  process  seizes  on  the  lining  membrane  of  the 
anterior  part  of  the  urethra ;  mostly  caused  by  the  appHcation  of 
gonorrhoeal  matter,  from  a  second  party  ;  and  this  appHcation  usually 
made  during  sexual  intercourse.  There  is  usually  an  interval  of  uncer- 
tain extent  between  the  date  of  exposure  to  the  source  of  contagion  and 
the  appearance  of  the  purulent  discharge,  which  may  show  itself  -withui 
not  many  hours  after  connection,  or  not  till  after  many  days  have 
elapsed.  About  the  fifth  day  may  be  taken  as  the  average  period  of 
accession.  Heat  and  itching  are  felt  in  the  glaus,  which  seems  fuller 
and  more  deeply  coloured  than  usual ;  the  urethral  orifice  is  xmeasy,  red, 
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and  swoln  ;  urine  is  passed  in  a  small  stream,  sometimes  forked,  and 
with  increasing  heat  and  smarting  ;  the  orifice  of  the  urethra  shows  an 
increased  secretion  of  clear  watery  mucus ;  then  it  becomes  dry,  more 
red  and  swoln,  and  painful ;  the  stream  of  urine  is  more  diminished, 
and  the  pain  which  accompanies  it  is  intense  ;  then  discharge  returns — 
no  longer  limpid,  but  turbid  and  puriform — becoming  more  and  more 
profuse,  and  ultimately  seeming  to  consist  of  true  pus  ;  sometimes  of  an 
orange  tint,  more  commonly  of  a  greenish  colour.  If  the  disease  prove 
intense,  there  may  be  a  considerable  admixture  of  blood.  Sometimes 
smai-t  fever  aflPects  the  system  ;  sometimes  tliere  is  but  little  constitutional 
disturbance.  The  thighs,  loins,  and  testicles,  sympathize  in  a  dull  aching 
sensation. 

Such  are  the  ordinary  symptoms  at  the  onset  of  the  disease.  But, 
in  the  course  of  its  progress,  serious  additions  may  be  made.   1.  Gliordee 
may  occur ;  that  is,  abnormal  erection  may  take  place ;  the  penis  be- 
coming bent  like  a  bow — forming  an  arc  of  which  the  urethra  is  the 
chord — the  convexity  on  the  dorsal  aspect — probably  due  to  the  inflam- 
matory change  which  has  taken  place  in  the  corpus  spongiosum,  prevent- 
ing uniform  expansion  of  its  erectile  texture.    In  some  cases  the  corpus 
cavernosum  upon  one  side  is  affected,  then  the'  deformity  is  lateral.  Such 
erection  is  intensely  painful,  and  tends  to  aggravate  the  disease  j  it  is 
also  liable  to  induce  profuse  hemorrhage,  probably  by  laceration  of  the 
mucous  membrane,  especially  where  forcible  means  have  been  employed 
to  break  the  cord  which  the  patient  imagines  ties  the  penis  in  its  dis- 
torted position.    The  tendency  to  chordee  is  greatest  during  sleep ;  while 
the  patient  is  warm  in  bed,  and  perhaps  excited  by  voluptuous  dreams. 
Sometimes,  its  proximate  cause  would  seem  to  be  other  than  inflamma- 
tory structural  change ;  normal  and  abnormal  erections  alternating  with 
each  other.    2.  The  glans  may  become  excoriated,  furnishing  a  profuse 
thscharge  ;  establishing  what  is  termed  spurious  gonorrhoea.     3.  Tlie 
prepuce  may  become  (Edematous;  inducing  the  condition  of  (acquired) 
Phymosis,  when  the  swoln  prepuce  maintains  its  ordinary  relation  to  the 
glans  ;  causing  Paraphymosis,  when  it  is  reflected  behind  the  glans,  and 
allowed  to  remain  there.    The  former  state  aggravates  the  disease,  by 
retaining  discharge,  and  increasing  the  tendency  to  affection  of  the  glans ; 
the  latter  leads  to  strangulation  of  the  glans,  and  consequently  to  intense 
exacerbation  there.    4.  The  lymphatics  may  suffer ;  becoming  painful, 
red,  and  swoln,  on  the  dorsum  of  the  penis ;  or,  without  such  indication, 
inflammatory  enlargement  may  take  place  in  the  inguinal  glands,  consti- 
tuting what  is  termed  Sympathetic  Eubo.    5.  Abscess  may  form  in  the 
X)enis  ;  on  the  dorsum ;  or  beneath,  opposite  to  the  site  of  the  lacuna 
magna.    The  latter  is  the  more  frequent  site.    A  main  residence  of  the 
inflammatory  process — which,  in  the  first  instance,  does  not  extend  be- 
yond two  inches  from  the  orifice — seems  to  be  in  this  lacuna ;  which 
swells  and  becomes  hard ;  filled  with  accumulated  secretion  internally, 
and  externally  invested  by  plastic  formation.    In  this  an  exterior  inflam- 
matory process  may  occur,  causing  abscess  of  greater  or  less  extent. 
C.  Or  abscess  forms  in  the  perineum,  at  a  distance  from  the  original  site 
of  the  disease — a  less  frequent  complication ;  in  some  cases  in  connection 
with  Cowper's  glands,  either  on  one  or  both  sides  ;  threatening  retention 
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of  ui'ine  by  compression  of  the  uretlira,  and  urinous  abscess  by  opening 
internally.  7.  Or  prostatitis  ensues ;  sometimes  by  contmuous  extension 
of  the  inflammatory  process  along  the  membrane  ;  more  frequently,  per- 
haps, by  metastasis.  And  in  severe  cases — either  originally  and  innately 
so,  or  become  urgent  in  consequence  of  either  mal-practice,  or  imprudence 
on  the  part  of  the  patient — abscess  may  form  in  the  prostate  ;  usually 
superficial,  as  I'egards  the  urethra ;  temporarily  causing  retention  of 
urine  ;  early  emptying  itself  internally,  and  rendering  urinous  abscesa 
not  improbable.  8.  Or,  the  inflammatory  process  extends  still  further, 
and  more  untowardly — either  by  continuity,  or  by  metastasis,  and  acute 
cystitis  results;  aggravating  all  the  local  symptoms,  and  by  urgent  disorder 
of  the  system  bringing  even  life  into  peril.  From  the  bladder — with  or 
without  abscess  of  that  organ — inflammatory  access  has  extended  to  the 
peritoneum,  and  proved  fatal  9.  Sub-acute  rheumatism  may  supervene  ; 
the  joints  of  the  limbs  becoming  painful  and  swoln,  and  the  system  suf- 
fering under  inflammatory  fever.  The  Icnee,  ankle,  and  wrist  joints  are 
those  most  frequently  and  prominently  involved.  The  supervention 
sometimes  takes  place  during  the  acute  stage,  sometimes  during  the  de- 
cline ;  occasionally  the  rheumatic  symptoms  are  coeval  with  recrudescence 
of  the  gonorrhoea.  Or  goifty  symptoms  may  be  excited,  in  those  of  the 
better  ranks,  and  of  advanced  years.  10.  Very  often,  in  protracted 
cases,  epididymitis  is  set  up  ;  the  inflammatory  process  seeming  to  creep 
along  from  the  posterior  part  of  the  urethra  to  the  vas  deferens,  and 
thence  extending  to  the  epididymis.  The  testis  rarely  becomes  affected, 
the  globus  major  being  the  site  most  commonly  and  decidedly  affected. 
During  the  acute  stage  of  such  epididymitis,  urethral  discharge  diminishes, 
and  may  wholly  disappear ;  not  necessarily  proving  a  metastasis,  but 
explicable  quite  on  the  principle  of  relief  by  counter-irritation.  As  the 
affection  of  the  epididymis  declines,  discharge  usually  reappears. 

Orchitis  may  be  caused  at  any  period  of  the  case,  by  a  blow  on  the 
part,  by  imprudence  in  exercise,  or  from  the  unseasonable  use  of  irritat- 
ing injections.  The  last  named  is,  however,  a  rare  cause  of  this  compli- 
cation. The  long  delayed  cure  and  commensurate  extension  of  the 
inflanxmatory  process  to  the  prostatic  part  of  the  urethra  may  be  said,  in 
almost  all  cases,  to  be  the  determining  cause.  If  spontaneous  in  its 
accession,  it  usually  occurs  in  the  chronic  stage ;  usually  about  five  or 
six  weeks  after  the  first  appearance  of  discharge. 

Gonorrhoea  is  one  of  those  affections  wliich  are  capable  of  self-cure. 
The  intensity  of  the  symptoms  gradually  subsides  ;  the  complications 
which  may  have  occurred  are  recovered  from ;  and  the  discharge  becomes 
less  copious,  and  somewhat  restored  to  the  mucous  character.  This  state 
is  termed  a  Gleet — embers  of  the  previous  burning.  There  is  little  or 
no  pain,  swelling,  or  redness  ;  thin  discharge  is  the  prominent  symptom ; 
with,  perhaps,  some  trouble  in  micturition.  In  a  patient  who  has  suf- 
fered from  previous  attacks  of  urethritis,  a  greater  or  less  degree  of  con- 
traction in  the  uretlira  probably  exists ;  but,  in  primary  attacks,  the 
gleet,  unless  of  very  long  standing,  need  not  be  suspected  of  such  com- 
plication. In  any  case  it  is  not  to  be  considered  that  the  gonorrhea  has 
finally  ceased — becoming  merged  in  an  affection  of  a  different  name  and 
kind  ;  for,  from  but  a  slight  cause— as  unusual  exercise,  imprudence  in 
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diet,  or  such  like — reaccession  of  the  inflammatory  process  may  take 
place  ;  and  the  gonorrhoea  may  he  revived  in  even  more  than  its  pristine 
severity. 

The  Treatment  of  gonorrhoea  varies,  according  to  the  stage  of  advance- 
ment. At  the  fii-st  onset,  in  imitation  of  the  analagous  affection,  purulent 
ophthalmia,  what  is  termed  the  ectrotic  or  abortive  treatment  may  he 
attempted ;  while  the  inflammatory  process  is  still  nascent,  and  suppu- 
ration has  not  yet  occurred.  The  nitrate  of  silver  is  used,  as  in  similar 
affections  of  the  surface,  with  the  view  of  procuring  rapid  resolution. 
It  is  applied,  in  the  form  of  strong  solution,  to  the  affected  part  of  the 
mucous  membrane — carefully,  by  means  of  a  vulcanite  syringe — so  as  to 
act  upon  the  anterior  two  inches  of  the  canal.  Some  prefer  the  form  of 
ointment,*  or  the  solid  caustic  may  be  applied  by  a  porte-caustique  for 
the  purpose.  However  applied,  the  operation  should  never  be  intrusted 
to  the  patient ;  it  must  be  performed  by  the  surgeon.  The  patient  should 
pass  water,  and  the  application  is  made  while  he  lies  recumbent.  The 
urethra  is  compressed  by  the  finger  and  thumb  at  the  root  of  the  penis, 
either  by  the  patient,  or  by  means  of  an  india-rubber  ring  and  pad  of 
lint,  or  by  the  jugum  penis.  The  bulbous  nozzle  of  the  syringe  is  intro- 
duced within  the  canal ;  and,  compressing  the  lips  of  the  urethra  around 
the  narrow  neck  of  the  instrument,  the  surgeon  presses  down  the  piston 
of  the  syringe  until  he  feels  that  the  canal  is  distended  with  fluid.  The 
syringe  is  then  slipped  out,  while  the  fluid  is  retained  by  continued 
compression  of  the  glans  penis  above  and  below,  for  three  or  four 
minutes,  after  which  the  injection  is  allowed  to  escape.  A  coagulated  film 
is  produced,  which,  adhering,  protects  the  villous  surface  beneath  during 
the  passing  of  urine  ;  besides,  the  purely  antiphlogistic  effect  of  the 
remedy  may  be  obtained  here,  as  in  erythema ;  and,  not  improbably,  a 
third  beneficial  indication  may  be  fulfilled — the  virus  may  be  chemically 
acted  on  and  neutralised.  Such  injection  or  appHcation  is  made  once  or 
twice — at  an  interval  of  twelve  or  twenty-four  hours  ;  and  strict  rest, 
with  antiphlogistic  regimen,  is  observed.  Some  employ  the  nitrate  of 
silver  in  another  way,  for  ectrosis  ;  using  a  weak  solution — say  two 
grains  to  eight  ounces  of  water — and  injecting  this  once  every  four 
hours,  for  ten  or  twelve  times.  We  would  put  more  faith  in  the  con- 
centrated and  less  frequent  form  of  application.  This  is  somewhat 
painful,  and  creates  a  desire  to  micturite  which  should  be  resisted  for 
two  hours  at  least,  an  opiate  suppository  or  injection  being  employed  to 
allay  the  irritation  if  required.  The  first  time  the  patient  passes  water, 
a  few  flocculent  flakes  usually  come  away,  and  a  sense  of  burning 
uneasiness  is  experienced.  For  a  few  hours  a  copious  sero-mucous  dis- 
charge may  escape,  or  suppuration  may  be  rapidly  established.  In  either 
case,  the  irritation  and  discharge  cease  within  a  few  days,  with  the  use 
of  simple  diluents  and  a  restricted  diet.  The  affection  may  thus  either 
he  arrested  altogether,  or  hurried  on  to  suppuration  ;  in  either  case  reso- 
lution may  follow,  and  the  disease  be  cut  short  in  its  outset.  Obviously, 
however,  such  treatment  is  applicable  only  to  the  very  earliest  stage — 
which  is  seldom  brought  under  the  cognizance  of  the  surgeon ;  in  irri- 

*  3i  to  of  kni.  The  strength  of  the  injection  may  vary  from  ten  or  fifteen  to 
thirty  grains  of  the  salt  in  nn  ounce  of  distilled  water. 
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table  habits  it  is  not  likely  to  succeed ;  and  under  even  the  most  favour- 
able circumstances,  there  is  always  a  risk  of  failure,  witli  consequent 
aggravation  of  the  original  disease.  Indeed  in  some  cases  where  the 
whole  spongy  part  of  the  urethra  has  been  injected  in  this  way,  exten- 
tensive  peruieal  abscess  has  followed,  ending  in  a  fatal  issue. 

Failing  the  ectrotic  attempt — or,  no  opportunity  having  occurred  for 
its  practice — the  acute  or  inllammatory  stage  is  met  by  ordinary  anti- 
phlogistic means.  And  it  is  well  to  remember,  in  reference  to  this,  that 
a  first  attack  of  gonorrhoea  is  generally  most  severe.  Rest  is  enjoined ; 
but,  for  obvious  reasons,  this  all-important  indication  is  but  seldom  ful- 
filled— and  hence  one  cause  of  this  affection  often  proving  tedious  and 
troublesome  in  its  cure.  Diet  is  low  ;  the  part  is  fomented,  and  by  a 
handkerchief  or  bandage  it  is  suspended ;  antimony  is  given  in  naus- 
eating doses,  or  may  be  advantageously  used  at  the  very  outset  as  an 
emetic  ;  the  bowels  are  gently  moved ;  but  drastic  purging  does  harm,  by 
irritating  the  rectum,  and  involving  the  urethra  in  sympathy ;  leeches 
may  be  necessary,  and  should  be  applied  to  the  perineum  or  groins  ;  and, 
if  uneasy  feelings  pervade  the  hips,  loins,  and  thighs,  the  hip-bath  will 
be  found  usefuL  To  mitigate  the  ardor  urinse,  bland  fluids  are  drunk 
abundantly ;  as  linseed  tea,  a  solution  of  mucilage,  etc.  To  render  the 
urine  less  acrid,  saline  draughts  are  useful ;  as,  a  scruple  of  bicarbonate 
of  soda,  with  a  drachm  of  Eochelle  salt,  dissolved  in  tepid  water,  and 
then  mixed  with  soda  water ;  taken  three  or  four  times  daily.  Bland 
enemata  are  useful,  in  regulating  the  bowels ;  and,  in  the  case  of  a 
sympathizing  prostate,  they  are  of  service  as  a  fomentation  or  poultice 
to  that  part.  The  antimony  is  of  use,  not  only  as  antiphlogistic,  but 
also  as  antaphrodisiac ;  and  this  latter  indication  is  to  be  assisted  by 
suitable  moral  treatment  on  the  part  of  the  patient.  Camphor,  too,  and 
lupulin,  are  useful  in  the  same  way.  Should  painful  erections  occur, 
opiates  are  given — especially  useful  in  the  form  of  suppository  or  enema 
at  bed  time  ;  a  pill  of  morphia,  or  of  hyoscyamus  and  camphor,  is  some- 
times found  to  be  more  suitable ;  repeated  frequently  as  circumstances 
may  demand.  In  other  cases  belladonna  ointment  applied  to  the  part, 
or  atropine  administered  internally,  seems  to  allay  irritation  better  than 
any  other  sedative.  The  patient  should  He  cool  at  night,  with  few  bed- 
clothes, upon  a  hard  mattrass.  Sometimes  full  doses  of  colchicum  are  of 
service,  in  relieving  chordee — especially  in  those  cases  Avhich  possess  the 
rheumatic  complication.  Leeching  of  the  affected  part  itself  is  not 
advisable  ;  the  bites  are  likely  to  cause  swelling,  partly  by  ecchymosis, 
partly  by  oedema ;  and  such  swelling  tends  to  complication  by  phymosis 
or  paraphymosis  ;  besides,  the  wounds  are  liable  to  be  inoculated  by 
the  virus  of  chancre  if  present,  and  troublesome  sores  may  be  the  con- 
sequence. To  prevent  the  patient  turning  in  sleep  upon  the  back,  which 
predisposes  to  the  occurrence  of  erections,  a  towel  may  be  tied  round 
the  hips,  with  the  knot  fastened  behind.  A  bladder  or  caoutchouc  bag 
filled  with  morsels  of  ice,  and  laid  over  the  pubes,  will  also  prove  of 
great  service  when  other  means  of  checking  painful  erection  fail  in  their 
effect. 

In  this  acute  stage,  ectrotic  injection  is  not  to  bo  thought  of.  »\  c 
would  not  seek  for  sudden  suppression  of  discharge,  were  this  in  our 
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power.  If  it  do  occur,  it  may  be  regarded  as  an  untoward  event ; 
sure  to  be  followed  either  by  aggravation  of  the  original  disorder,  or  by 
implication  of  the  prostate,  bladder,  or  testicle,  in  the  inflammatory  pro- 
cess. Strong  injection,  therefore,  is  not  only  not  suitable  but  dangerous, 
No  doubt,  it  may  temporarily  arrest  the  discharge,  but  only  because 
such  exacerbation  of  the  inflammatory  process  has  taken  place  as  checks 
all  secretion ;  pain,  swelling,  and  redness  are  greater  than  before ;  and 
discharge  soon  reappears  in  increased  quantity. 

The  inflammatory  crisis  having  passed  over,  the  sternness  of  the 
antiphlogistic  treatment  is  gradually  departed  from.  And  certain  reme- 
dies are  given,  which  by  experience  are  found  to  exert  a  specific  influence 
on  the  urethral  mucous  surface ;  coj)aiba  and  cubebs  ;  the  former  the 
more  suitable  at  first ;  given  in  cautious  doses,  lest  a  deleterious  ainount 
of  stimulus  be  imparted  to  the  membrane.  These  remedies  act  on  the 
part ;  as  is  shown  by  experiment.  If  a  patient  with  fistula  in  perineo 
have  contracted  gonorrhoea,  and  if  the  whole  urine  be  permitted  to  pass 
through  the  fistula,  no  benefit  will  accrue  from  any  dosing  with  cubebs 
or  copaiba.  But  when,  by  shutting  up  the  abnormal  aperture,  tem- 
porarily, the  urine  is  made  to  pass  over  the  whole  urethra,  amendment 
is  at  once  observed.  The  same  efi'ect  will  also  be  attained  by  injecting 
the  anterior  part  of  the  canal  with  the  urine  passed  by  the  fistula. 

As  the  case  becomes  chronic,  antiphlogistics  are  gradually  abandoned. 
And,  for  the  state  of  congestion  which  remains  in  the  membrane,  the 
direct  apphcation  of  gentle  stimuli  is  found  useful  Pressure  liaay  be 
applied,  by  a  compress  over  the  corpus  spongiosum  ;  but  this  is  found 
irksome  and  difficult  of  management.  The  method  of  injection  is  pre- 
ferable. A  vulcanite  or  glass  syringe  with  a  bulbous  point,  and  long 
narrow  nozzle,  is  employed  ;  by  means  of  which — inserted  fully  into  the 
urethra — application  of  the  injected  fiuid  may  be  made  accurately  to  the 
whole  diseased  surface.  Backward  extension  to  the  bladder  need  not 
be  apprehended,  as  the  injection,  however  forcibly  employed,  cannot 
penetrate  further  than  the  bulb.  The  fluid  injected  is  at  first  weak  ; 
and  its  strength  is  gradually  increased,  according  to  circumstances.  In 
nothing  is  there  more  room  for  variety.  Some  use  an  infusion  of  green 
tea,  or  other  vegetable  astringent.  Sulphate  of  zinc  is  perhaps  most 
commonly  employed ;  or  the  acetate  of  zinc ;  or  sulphate  of  copper  ;  or 
the  salts  of  iron  j  or  the  nitrate  of  silver  ;  or  alum  ;  or  the  chloride  of 
zinc  ;  or  strychnine.  A  favourite  injection  is  the  acetate  of  zinc,  with  a 
proportion  of  opium.  By  some,  the  presence  of  some  powder  in  a  state 
of  fine  division,  and  suspended  in  a  mild  mucilaginous  or  weak  astrin- 
gent and  opiate  solution,  is  considered  preferable;  affording,  as  it  is 
supposed  to  do,  a  coating  to  the  congested  and  tender  surface,  and  thus 
keeping  the  irritated  parts  from  being  in  actual  contact.  Acetate  of 
lead  and  sulphate  of  zinc  mixed  together  in  an  opiate  solution  is  the 
most  commonly  employed,  and  is,  on  the  whole,  the  most  serviceable. 
Bismuth,  oxide  of  zinc,  oxide  of  silver,  calamine  powder,  or  carbonate  of 
lead,  may  be  similarly  employed,  suspended  in  mucilage,  or  glycerine  and 
water.  Urine  is  passed  before  injecting,  so  that  the  fluid  may  act 
directly  upon  the  membrane  ;  and  with  the  patient  recumbent,  the  in- 
jectidn  should  be  managed,  by  compressing  the  orifice  of  the  urethra 

4  D 


1138 


TREATMENT  OF  GONORRHOiA. 


around  the  nozzle  of  tlie  syringe,  so  as  to  distend  the  canal,  and 
thus  act  upon  the  mucous  follicles  and  crypts.  On  withdrawing 
the  syringe,  the  point  of  the  penis,  still  compressed,  is  held  erect  for 
some  time,  so  as  to  keep  the  fluid  in  contact  with  the  affected  part. 
The  operation  may  be  repeated  three  or  four  times  in  the  day ;  or,  when 
the  injection  used  is  weak,  still  more  frequently  ;  but  should  over- 
excitement  or  a  sense  of  prostatic  irritation  ensue,  the  injection  must 
be  wholly  discontinued  for  a  time  ;  and  when  resumed,  it  must 
be  employed  very  cautiously.  As  already  stated,  its  strength  is  gradually 
increased  ;  and  if  it  seem  to  have  lost  its  influence,  it  is  better  to 
change  to  a  diff'erent  kind,  than  to  increase  the  first  to  a  strength  at  all 
formidable.  In  fact,  the  principle  of  stimulation  is  conducted  as  in 
the  use  of  lotions  to  a  weak  sore  on  the  surface  of  the  body.  In  ob- 
stinate cases,  benefit  may  be  derived  from  nitrate  of  silver  rubbed  on 
the  perineum,  so  as  to  act  as  a  smart  counter-irritant.  By  some,  espe- 
cially army  surgeons,  blistering  one  or  both  groins,  with  the  administra- 
tion of  diluents  internally,  while  the  patient  is  confined  to  bed  upon  a 
spare  diet,  has  been  found  eminently  efiicacious. 

In  the  truly  chronic  stage,  large  doses  of  cubebs  (51.)  may  be  given 
with  advantage ;  regard  always  being  had  to  the  kidneys,  lest  over- 
stimulation occur  there.  And  sometimes  rapid  amendment  may  be  ob- 
tained by  cubebs  combined  with  copaiba  and  alum  and  rhatany,  in  the 
form  of  paste,  given  in  wafer  paper — an  admirable  remedy  for  the  chronic 
cases,  but  too  stimulant  for  the  early  stage,  when  attended  by  acute 
symptoms.  These  internal  remedies  may  be  employed  along  with  injec- 
tion. Or  they  may  be  alternated.  But  in  no  case  should  injection  be 
long  and  continuously  persevered  with ;  otherwise  a  discharge,  due  to 
the  irritation  created  by  the  stimulant,  may  be  maintained,  keeping  up 
a  state  of  congestion  in  the  membrane,  delaying  the  cure,  and  rendering 
the  occurrence  of  stricture  very  probable.  In  such  circumstances,  the  use 
of  cold  water  as  an  injection,  and  the  administration  of  iron  tonics  inter- 
nally are  advisable. 

In  some  very  tedious  and  obstinate  cases,  acute  reaccession  is  to  be 
desiderated  j  and  this  can  easily  be  induced  by  the  employment  of  either 
the  porte-caustique,  or  the  syringe,  to  act  upon  the  urethral  mucous 
membrane,  with  the  nitrate  of  silver.  Or  the  iodide  of  iron,  of  the 
strength  of  a  quarter  of  a  grain  to  the  ounce  of  water,  will  form  a  good 
injection.  Tincture  of  aloes  diluted  with  water,  decoction  of  guiacum, 
syrup  of  Tolu,  or  balsam  of  Peru,  suspended  in  mucilage,  have  all  en- 
joyed a  reputation,  as  forming  trustworthy  injections  in  that  most  capri- 
cious and  tedious  disease. 

Sometimes  the  affection  is  chronic  from  the  first ;  a  slight  local 
irritation  furnishing  the  discharge.  This  is  liable  to  occur  in  patients  of 
sluggish  temperament,  who  have  had  many  attacks  of  the  disease.  In 
such  cases,  antiphlogistics  are  never  suitable ;  and  the  stimulant  mode  of 
treatment  is  adopted  at  once. 

The  casualties  of  the  disease  are  met  as  they  occur.  Chordee,  as  we 
have  seen,  requires  cool  covering  of  the  parts  at  night,  a  suitable  moral 
treatment,  and  sedatives.  The  attack,  when  spasmodic,  may  be  moderated 
by  immersion  of  the  organ  in  cold  water.    Hemorrhage  from  the  urethra, 
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though  alarming  to  the  patient,  often  requires  no  treatment ;  being  re- 
garded as  a  salutary  occurrence,  auxiliary  in  the  cure,  and  frequently 
followed  by  a  complete  cessation  of  the  discharge  ;  if  excessive,  it  may 
be  restrained  by  the  application  of  cold,  or  by  pressure,  as  already  de- 
scribed.  CEdema  is  relieved  by  fomentation  and  poultices.    Bubo  requires 
fomentation  and  rest ;  and  its  first  acuteness  over,  the  external  appli- 
cation of  iodine,  or  a  solution  of  the  nitrate  of  silver,  is  likely  to  obtain 
resolution.     Abscess  threatening  in  the  penis,  or  in  the  perineum,  is 
opposed  by  increased  and  concentrated  antiphlogistics ;  if  matter  have 
formed,  an  incision  cannot  be  made  too  early  for  evacuation.  Affections 
of  the  prostate  and  bladder  require  their  suitable  treatment,  already 
noticed.    Small  cold  enemata,  containing  a  moderate  quantity  of  lauda- 
num, are  sometimes  very  useful.    And  it  is  well  to  avoid  these  attacks, 
by  doing  nothing  heroically,  in  the  way  of  injection,  after  the  gonorrhoea 
is  fairly  established.    With  some,  no  doubt,  strong  injections  are  still  in 
vogue,  even  at  an  advanced  period  of  the  case.    But,  in  our  opinion, 
they  are  warrantable  only  at  the  very  first,  and  only  in  exceptional 
cases,  as  already  stated ;  and  should  consist  only  of  nitrate  of  silver. 
Gout  and  rheumatism  are  met  by  their  peculiar  treatment.    And,  ob- 
viously, it  is  important  to  remove  the  tendency  to  uric  deposit  as  speedily 
as  possible ;  otherwise  the  passing  of  this  cannot  fail  to  maintain,  and 
probably  increase,  the  urethral  excitement. 

Thus,  according  to  the  ordinary  principles  of  surgery,  would  we  treat 
gonorrhoea ;  and  with  a  good  hope  of  success  ;  if  the  indications  regard- 
ing regimen  and  rest  be  fully  carried  out — a  difficulty  in  many  cases,  as 
already  stated.  But  there  is  no  disguising  the  fact,  that  not  unfrequently 
the  disease  proves  quite  intractable ;  as  if  determined  to  run  its  own 
course,  regardless  of  the  means  employed — unchecked,  almost  unmiti- 
gated and  unmodified.  In  such  cases,  some  peculiarity  of  constitution 
will  generally  be  discovered ;  scrofula,  gout,  or  extreme  irritability  of 
system.  And  for  such  difficulties,  no  general  rules  of  treatment  can  be 
laid  down.  Each  must  be  met  by  what  seems  most  suitable  under  the 
circumstances  ;  always  avoiding  undue  activity  of  practice  ;  and  pre- 
ferring rather  that  the  disease  should  run  its  own  course,  than  that  by 
unfortunate  interference  more  serious  afi'ections  of  the  prostate,  bladder, 
testicle,  or  general  system,  should  be  induced.*  In  general  a  tonic 
treatment  is  required  ;  specially  the  preparations  of  iron  and  quinine ; 
and  with  the  latter  nux  vomica  may  sometimes  be  successfully  combined. 

Bougies  are  by  some  recommended ;  but  we  would  move  them  alto- 
gether from  gonorrhoea  to  gleet.  Their  use  in  the  former  affection  is 
extremely  apt  to  over-stimulate,  causing  reaccession  of  the  disease.  In 
gleet,  however,  they  are  very  serviceable,  by  obviating  any  tendency  to 
contraction  in  the  urethra,  and  removing  the  congested  state  of  the 
lining  membrane  ;  and  sometimes  by  means  of  a  bougie,  the  citrine  or 
some  other  stimulant  ointment  may  be  beneficially  applied  to  the  anterior 
part  of  the  membrane.    In  obstinate  cases,  with  irritability  of  the  pos- 

*  The  length  of  time  during  which  an  obstinate  gonorrhoea  may  persist  is  some- 
times great ;  but  scarcely  so  extreme  as  that  mentioned  by  one  eminent  modern 
authority,  who  gravely  tells  us  of  claps  contracted  at  the  peace  of  Amiens  in  1800, 
Vjeing  still  running  in  1840  !— Lancet,  No.  1263,  p.  510, 
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terior  part  of  tlie  canal,  upon  which  an  injection,  employed  as  already 
described,  cannot  act,  nitrate  of  silver  may  be  applied — cautiously — by 
means  of  Lallemand's  porte-caustique. 

In  some  cases  of  obstinate  gleet,  the  discharge  seems  to  be  kept  up 
by  chronic  prostatitis,  and  to  come  fi-om  the  follicles  of  the  gland.  Under 
such  circumstances,  Chian  turpentine,  in  five-grain  doses,  often  arrests 
the  secretion ;  seeming  to  have  a  special  action  on  these  parts* 

After  discharge  has  ceased,  and  uneasy  sensations  have  almost  wholly 
disappeared,  great  care  is  still  necessary  on  the  part  of  the  patient. 
Cure  is  not  yet  complete.  A  hearty  meal,  a  debauch  in  wine,  venereal 
indulgence,  a  long  walk  or  ride,  may  reinduce  the  discharge  and  pain. 
Avoidance  of  all  such  re-exciting  causes,  therefore,  must  be  scrupulously 
observed,  until  at  least  a  week  has  elapsed. 

As  to  the  period  when  the  possibility  of  communication  by  urethral 
discharge  ceases,  opinions  differ.  Probably  the  matter  is  most  virulent 
when  it  is  most  copious,  nearly  resembling  pus  in  its  characters,  and 
when  the  symptoms  by  which  it  is  accompanied  are  most  acute.  But 
such  questions  are,  as  yet,  not  fully  removed  from  uncertainty ;  and  it  is 
well  always  to  approach  error  on  the  safer  side  ;  holding  for  practical 
purposes,  that  so  long  as  there  is  any  discharge,  no  matter  how  small  in 
quantity,  or  gleety  in  character,  there  is  at  least  a  possibility  of  com- 
municating infection  by  it. 

Sometimes  the  eyes  suffer  by  gonorrhoea  ;  and  one  of  two  affections 
Inay  occur.  Gonorrhceal  OiMhalmia  includes  two  distinct  affections  ;  one 
the  purulent  Conjunctivitis  ;  the  other  an  affection  of  the  aqueous  capsule, 
forming  a  part  of,  though  possibly  the  only  symptom  of,  gonorrhceal 
rheumatism.  Gonorrhceal  Conjunctivitis,  as  formerly  noticed,  is  in  all 
cases  the  result  of  direct  contagion ;  gonorrhceal  matter  having  been 
applied  either  from  a  second  party,  or  from  the  genital  organs  of  the 
patient  himself.  It  is  rarely  or  never  seen  in  women.  The  inflamma- 
tory process  is  rapid  and  intense  ;  and  active  measures  are  necessary,  to 
prevent  serious  structural  change.  Gonorrhceal  aquo-capsulitis,  on  the 
other  hand,  is  a  remote  result  of  the  irritation  of  the  prostatic  portion  of 
the  urethra ;  the  symptoms  are  usually  mild  in  their  character,  and 
demand  no  severity  of  treatment.  It  most  frequently  occurs  in  those 
who  suffer,  or  have  suffered  previously,  from  gonorrhceal  rheumatism; 
and  is  not  unlikely  to  be  associated,  or  to  alternate  with  affections  of 
the  joints. 

Secondary  symptoms,  of  any  kind,  after  urethritis,  are  rare.  Some- 
times, indeed,  a  febrile  disturbance  is  followed  by  papular  eruption; 
this  is  due,  however,  in  general,  not  to  the  gonorrhoea,  but  to  the  copaiba, 
which  possesses  this  peculiar  property  in  certain  constitutions,  just  as 
shell-fish  in  some  persons  always  induces  nettle-rash.  This  eruption  of 
L/ichen  or  nettle-rash  (urticaria)  must  not  be  mistaken  for  scarlatina  on 
the  one  hand,  or  for  sypliilitic  manifestations  on  the  other.  The  effect  of 
saline  purgatives,  the  warm  bath,  and  discontinuation  of  the  copaiba,  will 
at  once  enable  the  practitioner  to  form  a  diagnosis.  When  undoubted 
secondary  syphilitic  eruptions  follow  after  gonorrhoea,  three  possibilities 
may  account  for  this  manifestation ;  1st,  That  the  discharge  from  the 
*  Adams  on  Diseases  of  tlie  Prostate,  p.  35. 
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urethra  was  due  to  the  existence  of  an  indurated  sore  (masked  chancre) 
within  the  canal ;  2d,  That  an  indurated  chancre  existed  contempora- 
neously or  antecedently  witli  the  gonorrlioea,  either  upon  the  genital 
organs  or  elsewhere  ;  3d,  That  the  gonorrha3al  discharge  itself  is  merely 
the  result  of  a  secondary  ailection  of  the  mucous  membrane  of  the 
urethi-a.  In  aU  such  cases,  the  site  of  the  chronic  glandular  enlargement, 
characteristic  of  the  syphilitic  infection,  will  point  to  the  probable  site  of 
the  originating  chancre. 

Gonorrkcea  Pne2)uiiaUs,  sometimes  termed  SjMrious  Gonorrhoea,  but 
more  correctly  Balanitis,  or  Balano-posthitis,  denotes  a  condition  of  the 
preputial  membrane  and  investment  of  the  glans,  similar  to  that  of  the 
xu'ethral  lining  in  gonorrhoea.  The  disease  may  be  an  accession  to 
gonorrhoea ;  or  it  may  occur  independently  of  this,  from  the  same  cause. 
Or  it  may  be  altogether  simple  in  its  origin  ;  resulting  from  accumulation 
of  acrid  secretion,  or  from  retention  of  calculous  matter,  or  from  external 
injury.  The  part  is  red,  swoln,  partially  abraded  by  superficial  ulcera- 
tion, and  discharges  a  jDrofuse  puriform  secretion.  The  prepuce  is  oede- 
matous  ;  and  there  is  more  or  less  trouble  in  micturition.  Treatment  is 
simple.  An  ectrotic  result  by  nitrate  of  silver  is  almost  always  in  our 
power.  The  glans,  having  been  exposed,  is  pencilled  lightly  over  by 
nitrate  of  silver  in  substance,  or  what  is  better,  by  a  strong  solution  of 
it.  Within  four-and-twenty  hours,  the  intensity  of  the  inflammatory 
process,  and  the  amount  of  secretion,  will  be  found  greatly  diminished. 
And,  very  probably,  another  application  will  complete  the  cure.  Of 
course,  rest  and  antiphlogistic  regimen  are  not  neglected. 

Warts  are  a  frequent  concomitant  of  the  foregoing  affection  ;  or  they 
may  form  independently  of  it.  They  are  usually  clustered  round  the 
corona  glandis,  and  on  the  fr£enum.  The  best  method  of  removing  them 
is  to  take  away  the  projecting  portions  by  knife  or  scissors,  and  then  to 
touch  the  stools  with  an  escharotic  ;  the  nitrate  of  silver,  firmly  applied, 
may  prove  sufiiciently  powerful ;  or  some  one  of  the  other  suitable 
destructives  may  be  used — as  bichloride  of  mercury,  dissolved  in  alcohol, 
3i.  to  5i. ;  or  equal  parts  of  savine  powder  and  burnt  alum,  or  of  desiccated 
sulphate  of  iron,  dusted  by  means  of  a  muslin  bag  or  blow-pipe  between 
each  of  the  separate  papillse  of  the  warty  mass,  and  renewed  as  soon  as 
the  appUcation  becomes  moistened  by  the  secretion  rendered  from  the 
surface — while  the  glacial  acetic  acid,  which  possesses  a  special  solvent 
power  over  the  albuminous  tissues,  is  sometimes  useful  when  the  growths 
are  scattered  discretely,  like  millet  seeds,  over  the  parts.  The  hydrofluoric 
acid,  however,  if  caustic  is  to  be  used,  is  more  potent  than  any  other. 
By  some  a  strong  infusion  of  tormentilla  ofiicinalis  is  commended.  But 
removal  by  means  of  sharp-edged  probe-pointed  scissors  is  the  most 
efiScacious  of  all  The  bleeding  may  be  copious,  but  is  easily  checked  by 
pressure,  or  by  appHcation  of  the  saturated  solution  of  the  perchloride 
of  iron. 

By  some  a, mild  form  of  urethritis,  attended  with  muco-purulent  dis- 
charge, has  been  called  Gonorrhoea  simplex,  benigna,  or  spuria.  The 
sole  dLstinction,  however,  which  can  be  made  out  is,  that  the  cause  can 
be  satisfactorily  traced,  and  that  it  is  not  of  the  nature  which  is  usuaUy 
calculated  to  induce  enthetic  diseases. 
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Gonorrlicea  in  the  Female. 

The  female  suffers  comparatively  little  from  Gonorrhoea.  For  a  few 
clays  only  the  acute  symptoms  persist ;  and  the  chronic  stage  is  attended 
with  hut  little  discomfort.  The  parts  involved  are  the  urethra,  as  in  the 
male,  the  vulva  and  exterior  of  the  vagina,  and  the  os  uteri ;  the  last- 
mentioned  part  frequently  becoming  affected  by  superficial  ulceration. 
Occasionally  the  vulvo-vaginal  glands  (Bartholin),  upon  one  or  both  sides, 
are  implicated,  by  an  extension  of  the  inflammatory  affection  of  the  mucous 
membrane  along  their  ducts.  In  such  cases,  acute  suppuration  of  the 
gland,  and  the  formation  of  an  ovoid  or  pyriform  abscess  of  the  labium, 
characterize  this  complication.  Such  an  abscess  may  open  externally ; 
sometimes  it  undergoes  a  partial  evacuation  along  the  dilated  duct ; 
occasionally  it  opens  in  both  directions,  forming  a  vulvo-vaginal  fistula. 
The  inflammatory  extension  is  sometimes  inwards,  affecting  the  uterine 
cavity,  the  fallopian  tubes,  and  even  the  ovaries.  The  uterine  cervical 
cavity  is  in  some  cases  alone  implicated  ;  and  then  an  increased  and 
altered  secretion  from  the  follicles  of  Naboth,  hanging  jelly-like  fi'om 
the  patulous  os  uteri,  indicates  this  condition,  when  the  parts  are 
inspected  by  means  of  the  speculum.  Sometimes  the  inguinal  glands 
enlarge  sympathetically.  The  prominent  symptoms  are — discharge, 
painful  micturition,  pain  and  swelhng  of  the  vulva,  particularly  of  the 
labia  minora,  oedema  of  the  prseputium  clitoridis,  uneasiness  in  sitting 
and  walking  ;  at  first,  some  constitutional  disturbance  ;  often  an  aching 
in  the  back  and  loins.  Treatment  is  simple.  At  the  outset,  an  ectrotic 
result  may  be  obtained ;  the  vulva  and  vagina  being  pencilled  over  by 
nitrate  of  silver,  which  may  also  be  applied  to  the  urethra  by  means  of 
a  porte-caustique,  or  in  solution  by  means  of  a  syringe.  In  executing 
the  last-named  proceeding,  care  must  be  taken  to  confine  the  action  of 
the  nitrate  to  the  urethra,  compressing  that  canal  at  the  neck  of  the 
bladder  against  the  symphysis  pubis  by  a  finger  introduced  into  the 
vagina.  Failing  an  opportunity  for  the  employment  of  this,  duiing  the 
short  acute  stage,  recumbency  is  enjoined,  with  antiphlogistic  regimen ; 
the  parts  are  diligently  fomented ;  warm  water  injections  are  thrown  up 
the  vagina  by  means  of  a  Higginson's  syringe  with  a  long  gum-elastic 
tube ;  and  oxide  of  zinc  ointment,  or  a  weak  solution  of  acetate  of  lead 
and  opium,  is  applied  between  the  folds  of  the  labia  by  means  of  lint. 
When  the  urethra  is  affected — and  then  only — copaiba  may  be  ad- 
vantageously administered,  and  demulcents  given  freely.  Afterwards 
injections  are  to  be  used,  of  greater  strength  than  in  the  male — the 
pelvis  being  elevated  during  and  for  some  time  after  injection,  so  as 
to  prevent  premature  escape  of  the  fluid  ;  and  a  piece  of  hnt,  soalced  in 
the  stimulant  solution,  may  be  kept  constantly  apphed  between  the 
folds  of  the  vulva.  Of  these,  oak-bark  decoction  and  alum  will  usually 
be  found  most  suitable  ;  and  a  detergent  injection  either  of  warm 
water  alone,  or  containing  borax  or  soft  soap,  may  be  employed 
in  the  intervals  between  the  use  of  the  astringents.  If  this  is  not 
done,  a  curdy  albuminous  substance  is  apt  to  collect  in  the  passages, 
creating  in  process  of  time  great  irritation.  When  the  affection  proves 
tedious,  cotton  wadding,  powdered  with  calamine,  oxide  of  zinc,  or  mag- 
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nesia,  may  be  introduced  by  means  of  a  speculum  so  as  to  keep  the 
tender  and  congested  surfaces  of  the  mucous  membrane  separate.  When 
the  source  of  the  irritation  seems  localised  in  one  part,  an  occasional 
application  of  the  nitrate  of  silver  pencilled  over  the  surface  will  prove 
useful.  When  the  discharge  escapes  from  the  uterus,  nitrate  of  silver 
may  be  applied  to  its  interior  by  means  of  the  porte-caustique  ;  or  a 
sponge-tent  may  be  employed  to  dilate  the  cavity,  and  thus  afford  a  free 
escape  for  matter  collecting  within.  Ultimately,  a  tonic  system  of  general 
treatment  may  be  expedient. 

Yoimg  girls  are  liable  to  suffer  from  a  spurious  gonorrhoea,  caused 
by  some  intestinal,  rectal,  vesical,  or  general  irritation ;  and  consisting 
of  an  excited  and  perhaps  excoriated  state  of  the  vulva  and  orifice  of  the 
vagina,  with  discharge.  It  yields  readily  to  removal  of  the  cause,  fol- 
lowed by  the  simplest  local  treatment.  A  knowledge  of  its  nature  and 
origin  is  obviously  of  much  importance,  in  a  medico-legal  point  of  view. 

The  true  gonorrhoea,  unless  when  acute,  is  undistinguishable  from 
Leucorrhoea,  except  by  its  history  and  accompaniments.  It  is  well  to 
recollect,  however,  that,  except  in  gonorrhoea,  vesical  and  urethral  dis- 
order, with  glandular  irritation  in  the  groins,  is  comparatively  uncommon. 

Sores. 

Herpetic  eruptions,  followed  by  sores  of  the  penis,  often  occur  on 
the  integument  of  the  body  of  the  organ ;  sometimes  they  form  on  the 
preputial  lining,  behind  the  glans.  In  the  former  site,  the  vesicles 
usually  desiccate,  leaving  a  red  surface  occupied  by  black  or  brown  spots, 
which  look  as  if  burned  by  a  red-hot  iron  ;  in  the  latter  the  vesicles  give 
way,  leaving  a  number  of  irritable  sores  of  a  round  form  and  yellowish 
surface,  aggregated  together  upon  an  inflamed  base  ;  sometimes,  however, 
by  coalescence  the  ulcers  form  one  large,  irregular,  yellowish,  irritable 
patcL  This  affection  may  be  caused  by  the  contact  of  acrid  female 
secretions — not  virulent ;  or  their  accession  may  be  altogether  uncon- 
nected with  sexual  intercourse.  It  is  discriminated  by  the  character 
of  the  vesicles ;  their  plurality,  circinate  form,  speedy  formation — the 
intense  burning  pain  by  which  they  are  preceded,  accompanied,  and  some- 
times even  followed — the  tendency  in  the  patient  to  similar  formations 
elsewhere,  either  previously  or  coincidently — the  presence  of  more  or 
less  gastro-hepatic  derangement — and  the  rapid  healing  of  the  sores 
in  connexion  with  simple  soothing  means.  Eest,  cooling  medicine,  and 
the  application  either  of  water-dressing  or  of  oxide  of  zinc  ointment,  con- 
stitute the  necessary  treatment.  Having  once  occurred,  it  is  liable  to 
return  from  time  to  time. 

Eczema  may  appear  upon  the  glans  or  inner  aspect  of  the  prepuce, 
presenting  a  slightly  tumid  surface,  with  minute  punctuate  vesicles, 
which  usually  give  way  within  the  first  two  or  three  days,  and  leave  an 
oozy,  tender,  excoriated,  or  fissured  condition.  Simple  soothing  dress- 
ing, or  an  alkaline  lotion,  usually  suffices  ;  but  the  use  of  arsenic  inter- 
nally may  sometimes  be  required  to  produce  a  permanent  cure. 

Simple  Abrasion  or  Excoriation  is  known  by  its  immediate  appearance, 
by  absence  of  the  preliminary  inflammatory  process  and  pustular  forma- 
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tion,  by  its  superficial  extent  and  irregularity  of  form,  by  tlie  absence  of 
true  ulceration,  by  speedy  assumption  of  the  healing  process,  and  by  the 
absence  of  all  enlargements  in  the  chain  of  inguinal  glands.  It  heals 
under  ordinary  simple  means.  It  should  bo  remembered,  however,  in 
considering  the  history  of  such  abrasion  of  the  genital  organs,  that  all 
that  constitutes  the  difference  between  an  abrasion  or  excoriation  and  a 
chancre,  is  the  possible  presence  or  absence  of  the  chancre-virus  from 
contact  with  the  abraded  sui-face,  whether  during  connection  or  after- 
wards. 

Common  non-specific  sores  are  known  by  the  history  of  their  produc- 
tion, and  by  absence  of  the  characteristics  of  the  venereal  ulcer.  K  any 
doubt  exist,  it  is  expedient  to  treat  the  sore,  locally,  as  if  it  were  really 
a  chancre.  Thus  all  risk  of  communication  of  the  disease  is  averted. 
And,  if  it  be  considered  of  importance  to  arrive  at  certainty  on  the 
subject,  the  test  by  inoculation  may  be  had  recourse  to.  A  portion  of 
discharge  from  the  sore  is  inserted,  by  the  point  of  a  lancet,  on  the 
antero -lateral  region  of  the  abdomen  ;  if  the  virus  of  the  soft  chancre  be 
present,  specific  results  will  occur  as  in  the  case  of  other  experimental 
inoculations  with  matter  taken  from  the  soft  chancre.  And  then,  by 
freely  rooting  out  the  forming  pustule  and  the  sore  by  means  of  an 
escharotic,  propagation  of  the  disease  is  prevented.  With  the  indurated 
chancre,  the  common  non-specific  ulcers  of  the  genitals  are  not  likely  to 
be  confounded  ;  the  characters  of  the  former  and  the  existence  of 
specific  glandular  enlargement  serving  to  render  the  diagnosis  easy. 
Some  secondary  ulcerative  affections  of  the  balano-preputial  mucous 
membrane,  of  the  condylomatous  or  pustulo-crustaceous  type,  may,  how- 
ever, be  mistaken  for  soft  chancres ;  or,  in  consequence  of  the  presence  of 
a  multi-glandular  indurated  enlargement  of  the  inguinal  lymphatics  still 
existing,  for  an  indurated  or  syphilitic  sore.  The  non-auto-inoculability 
of  the  pus  will  serve  to  distinguish  it  from  the  soft  form  of  chancre  ; 
while  the  presence  of  other  eruptive  affections  of  the  condylomatous, 
squamous,  or  pustulo-crustaceous  type,  should  serve  to  indicate  that, 
although  possibly  situated  upon  the  site  of  the  originating  indurated  sore, 
it  belongs  to  a  more  advanced  period  in  the  history  of  the  disease. 

Specific  Venereal  Diseases. 

These  include  all  the  diseased  states,  local  and  constitutional,  which 
are  caused  by  the  introduction  of  virus  into  the  tissues  of  the  body  by 
inoculation  of  the  secretion  derived  from  sores,  which  usually  form 
upon  the  genitals,  and  are  propagated  by  a  similar  mode  of  communica- 
tion. In  some  cases  the  virus,  when  introduced  into  the  part,  produces 
an  inflammatory  irritation,  accompanied  by  the  formation  of  either  a 
pustule  or  an  irritable  sore,  according  to  the  nature  of  the  solution  of 
continuity  in  the  scarf  skin  which  has  permitted  its  entrance.  This 
inflammatory  process  always  results  in  suppuration  and  more  or  less 
ulceration,  sometimes  even  in  sloughing";  and  the  matter  coming  from 
such  a  sore  is  capable  of  reproducing  a  similar  series  of  pathological 
phenomena  in  any  part,  or  individual,  if  only  certain  requirements  are 
fulfilled.    These  are  :  \d,  that  a  surface  is  provided  from  which  the  scarf 
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skiu  luis  been  abraded  by  friction,  by  incision,  by  laceration,  or  by 
ulceration.  2d,  That  the  secretion  from  the  sore  is  non-putrescent ; 
the  mere  appearance  of  the  purulent  fluid  being  unimportant,  and  the 
presence  of  its  pus  globules  non-essential.  The  discharge  from  tlie  sore 
is  merely  the  veliicle  in  which  tlie  virus  is  contained.  Zd,  The  sore 
must  not  be  in  a  healing  condition  j  its  secretion  then  being  simply 
healthy  purulent  fluid. 

In  other  cases,  again,  a  sore  forms  slowly  and  insidiously,  with  but 
little  pain,  and  having  little  tendency  to  suppurate,  ulcerate,  or  slough ; 
and,  instead  of  being  limited  in  its  results  by  the  local  ulceration,  or 
by  its  effects  upon  the  neighbouring  lymphatic  glands,  radiates  its  in- 
fluences throughout  the  whole  system  ;  declaring  itself  by  eruptions 
upon  the  surface  ;  and  these  constituting  the  Secondary  or  Constitutional 
symptoms.  In  some  patients  no  further  manifestations  of  the  disease 
occur;  in  others,  affections — of  bone,  skin,  and  mucous  membrane — 
make  their  appearance  at  a  still  more  remote  date  ;  and  .these  are  termed 
Tertiary  symptoms. 

The  appearance  presented  by  these  venereal  ulcers,  primary  sores,  or 
chancres,  as  they  are  usually^'caUed,  axe  of  very  different  kinds.  Modern 
investigation,  however,  has  succeeded  in  arranging  them  tinder  two 
heads  :  1st,  Those  which  are  not ;  and  2d,  Those  which  are  followed  by 
constitutional  affections.  Hence  it  has  been  inferred,  that  there  are 
varieties  in  the  originating  virus — that  there  is  in  fact  a  plurality  of 
poisons.  At  present,  the  question  is  still  involved  in  some  uncertainty. 
But  for  practical  purposes,  it  is  sufficient  for  us  to  know,  that  all  ven- 
ereal sores  are  not  ahke  in  their  characters,  progress,  and  results ;  that 
at  least  two  different  species  exist,  and  can  readily  be  discriminated ; 
and  that  each  of  these  requires  totally  distinct  treatment. 

But,  in  the  fii'st  place,  it  is  important  to  observe,  that  all  sores  of  the 
penis  are  not  venereal ;  and,  further,  that  all  sores  of  the  penis,  caused 
by  impure  sexual  intercourse,  are  not  necessarily  the  product  of  a  specific 
virus.  The  penis  is  as  liable  as  other  parts  to  ordinary  causes  of  the 
common  inflammatory  process  ;  and  common  sores  (herpetic,  eczematous, 
etc.)  may  result.  Again,  it  is  liable  to  be  excoriated  during  coition  ;  and 
a  sore  may  form  in  consequence,  quite- unconnected  with  inoculation  of  any 
virus. 

I. — Tlie  Simple,  Soft,  Non-infecting  Chancre — the  Chancre 
without  Syphilis,  Chancroid. 

If  previous  excoriation,  or  other  breach  of  surface  exist,  the  sore  may 
declare  itself  at  once ;  the  incipient  inflammatory  process  becoming 
apparent  almost  immediately  after  connection ;  and  this  is  the  most  fre- 
quent succession  of  events.  Occasionally,  however,  the  virus  finds  its 
way  through  entire  skin  or  mucous  membrane.  And  a  day  or  two,  con- 
sequently, may  be  occupied  by  a  period  of  incubation.*    Then  the 

*  There  seems  good  reason  to  suppose,  that  in  general  the  virus  begins  to  act 
from  the  very  moment  of  its  application  ;  and  that  the  examples  of  apparently  pro- 
tracted inciibation  depend,  chiefly,  on  the  circumstance  of  the  poison  having  been 
temporarily  intercepted,  as  it  were,  by  a  hair,  mucus,  a  sebaceous  follicle,  a  hardened 
portion  of  cuticle,  or  other  obstruction. 
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inflammatory  process,  causing  pustular  formation  and  ulcer,  advances 
as  already  stated  j  ulceration  being  generally  established  by  the  sixth  or 
eighth  day  from  the  time  of  infection.  The  progress  may  be  con- 
veniently divided  into  four  stages : — First,  that  of  inflammatory  accession 
and  pustular  formation.  Eedness  forms,  with  itching  and  heat ;  in  the 
centre  of  the  redness  a  papule  rises,  and  vesication  takes  place  ;  the  con- 
tents of  the  vesicle,  at  first  serous  and  milky,  become  purulent — consti- 
tuting a  pustule ;  this  breaks,  with  or  without  scabbing,  and  discloses  an 
acutely-inflamed  ulcer  beneath.  The  second  period  is  that  of  ulceration ; 
occupying,  like  the  first,  from  three  to  ten,  or  even  more  days.  The 
advancing  sore  is  usually  of  a  circular  or  oval  form,  as  if  a  portion  of  skin 
had  been  punched  out ;  of  pale  yellowish,  or  ash-gray,  worm-eaten  sur- 
face ;  surrounded  by  a  finely-serrated  margin,  and  a  bright,  gradually 
diffused,  inflammatory  areola ;  and  furnishing  an  ill-digested  gummy 
discharge,  containing  pus-globules  and  fragments  of  broken  down  tissue. 
This  is  the  period  of  extension  of  the  chancre ;  and  it  is  now  that  the 
most  favourable  opportunity  exists  for  attempting  the  test  by  inocidation 
— if  such  be  desired.  During  this  period  it  is,  too,  that  multiplication 
of  the  sore  by  spontaneous  inoculation  is  so  apt  to  occur,  the  virus 
beijig  particularly  irritating.  Hence  soft  chancre  is  rarely  single,  usually 
multiple.  Having  arrived  at  a  size  which  differs  in  each  case,  depending 
a  good  deal  upon  the  texture  in  which  the  sore  is  situated,  its  position, 
and  the  care  or  neglect  with  which  it  is  treated,  the  third  period  is 
reached,  viz.,  of  specific  status  quo.  The  sore  becomes  no  larger,  but 
it  continues  to  render  a  virulent  secretion.  Gradually,  however,  the  un- 
dermined, dusky,  or  violet-coloured  margins  become  less  elevated ;  the 
surface  begins  to  secrete  a  more  healthy  pus  j  and  large,  flabby,  weak 
granulations  appear  in  the  centre  of  the  ulcerated  surface  ;  while  the 
margins  become  adherent  to  the  parts  beneath,  and  continuous  with  the 
granulating  surface.  The  fourth  stage,  that  of  reparation,  is  now  in 
progress  ;  and  cicatrization  is  begun — usually  taking  from  a  fortnight  to 
six  weeks  to  become  complete.  During  the  period  of  extension,  the 
destruction  is  usually  more  apparent  than  real,  and  rarely  eats  deeper  than 
the  tissue  of  the  true  skin  ;  sometimes,  however,  destroying  it  superficially 
to  a  very  considerable  extent,  and  thus  creating  unseemly  puckering 
from  cicatricial  contraction.  In  most  cases,  when  the  sore  is  small,  little 
or  no  trace  of  its  existence  is  left  after  a  few  months  have  elapsed.  It 
is  very  different,  however,  when  the  ulcer  becomes  phagedsenic  ;  to  which 
change  it  is  peculiarly  liable.  In  some  of  these  cases,  the  destruction 
is  very  great — prepuce,  glans,  and  even  the  limb  of  the  penis  melting 
away  under  its  influence,  and  leaving  behind  great  deformities. 

The  further  signs  by  which  this  sore  is  distinguished,  are  :  the 
absence  of  surrounding  induration,  its  special  tendency  to  phagedsena, 
and  the  frequency  with  which  it  involves  the  lymphatic  gland,  which 
lies  nearest  to  the  sore  in  the  neighbouring  chain,  in  a  phlegmonous 
inflammatory  process,  terminating  in  suppuration,  both  within  and 
around  the  affected  gland.  The  pus  of  the  former  depot,  being  chancrous, 
infects  the  aperture  of  evacuation,  and  on  inoculation  affords  specific 
results.  While,  however,  the  soft  chancre  possesses  no  true  "  induration 
of  the  base,  this  may  be  very  closely  simulated  in  some  examples  of  this 
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class  by  "hardness,"  due  to  the  accompanying  inflammatory  change 
acting  on  the  surrounding  tissues  ;  and  the  effect  of  some  caustics  and 
metallic  lotions  is  to  give  to  the  base  of  the  soft  chancre  a  feeling  of 
hardness  closely  approaching  to  that  of  the  Hunterian  sore.  Phagedasna, 
too,  may  occur  in  other  sores  upon  the  genitals  besides  the  soft 
chancre,  whether  they  are  of  a  simple  kind  or  truly  "  indurated." 
According  to  some  authorities,  the  sores  which,  in  the  early  period 
of  their  history,  present  phagedfenic  characters,  and  at  a  later  period 
become  indurated  and  followed  by  a  well-marked  syphilitic  poisoning, 
are  to  be  ascribed  to  a  double  infection,  with  the  virus  of  both  forms 
of  chancre,  the  soft  and  the  indurated.  The  characters  of  the  soft  are 
accordingly  first  manifested,  accompanied  by  its  accessory  phagedsena ; 
then  at  a  later  period  the  indurated  characters  display  themselves,  and 
are  followed  by  a  train  of  well-marked  and  serious  secondary  and  tertiary 
lesions — the  mere  fact  that  phagedsena  has  occurred  indicating  an 
originally  debilitated  state  of  system,  and  one  predisposed  to  suffer 
severely  from  the  syphilitic  infection. 

The  ordinary  site  of  the  soft  chancre  is  on  the  prepuce,  and  in  the 
sulcus  behind  the  corona  glandis ;  often  it  is  by  the  side  of  the  frsenum  ; 
occurring,  in  short,  in  the  parts  most  susceptible  of  laceration,  most  ex- 
posed to  contagion,  and  where  the  virus  is  most  likely  to  nestle,  over- 
looked. 

All  sores  near  the  frsenum  are  unfavourably  situated.  The  second 
stage  is  of  long  duration,  and  ulceration  is  acute  ;  the  sore  continues  to 
enlarge  ;  often  it  burrows  beneath  the  frsenum,  causing  perforation ;  and 
reparation  seldom  advances,  until  the  frsenum  has  been  wholly  destroyed. 
In  aU  such  cases,  therefore,  it  is  weU  to  abbreviate  the  process,  by 
division  of  the  frsenum  at  once ;  care  being  taken  that  troublesome 
hemorrhage  do  not  ensue,  from  the  small  but  active  artery  which  gene- 
rally shows  itself  at  the  time  of  incision. 

There  are  three  varieties  of  the  soft  chancre  which  deserve 
notice  : — 1.  The  Diphtheritic  ;  2.  The  Follicular  ;  3.  The  Furun- 
culoid.  The  Diphtheritic  presents  usually  a  yellowish  colour  and  a 
superficial  aspect,  as  if  but  half  the  thickness  of  the  true  skin  were 
involved,  and  as  if  the  exposed  surface  were  coated  with  a  piece  of 
wet  chamois  leather,  set  in  an  irregular  cutaneous  margin  of  a  bright 
rosy  hue.  The  Follicular  is  due  to  the  lodgment  of  chancrous  mat- 
ter in  the  open  mouth  of  a  follicle.  The  crypt  suppurates  acutely, 
raising  the  surrounding  cutaneous  or  mucous  surface  into  an  elevation 
about  the  size  of  a  pea,  in  the  centre  of  which  a  yellow  aperture  is  ob- 
servable. Such  sores  are  slow  of  healing  unless  destroyed  with  caustic  ; 
which,  to  act  efficiently,  must  not  only  be  made  to  touch  the  aperture, 
but  to  destroy  the  whole  interior  of  the  sac.  The  Furunculoid  can 
easily  be  produced  by  artificial  inoculation  ;  inserting  the  virus  not  only 
into  the  vascular  layer  of  the  true  skin,  but  penetrating  the  cutaneous 
tissue,  and  lodging  the  matter  in  the  areolar  tissue  beneath.  An  acute 
boil  forms,  the  pus  from  which  is  chancrous.  The  edges  of  the  boil 
become  undermined,  ulcerate,  evert ;  and  sometimes  the  sore  so  pro- 
duced attains  to  the  size  of  half-a-crown  before  the  period  of  arrest  and 
cicatrization  is  attained. 
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lu  treatment,  early  application  is  of  the  greatest  importance.  For 
it  is  only  by  early  treatment  that  we  can  be  certain  of  success  in  the 
ectrotic  attempt,  so  as  to  prevent  lymphatic  absorption  and  the  occm-rence 
of  bubo.  All  practitioners  of  experience  in  such  diseases  are  agreed  that, 
at  as  early  a  period  as  possible,  wo  should  root  out  the  disease ;  "  punch- 
ing it  out,"  as  it  were  ;  converting  the  poisoned  ulcer  into  a  simple  sore  ; 
preserving  the  patient  from  the  risk  of  bubo,  from  the  occurrence  of 
phagedsena,  from  extension  and  multiplication  of  the  sore,  and  from 
communicating  it  to  another  person.  For  this  purpose,  a  tnie  escharotic 
is  freely  applied ;  the  fuming  nitric  acid,  the  acid  pernitrate  of  mercury, 
mono-hydrated  sulphuric  acid  mixed  with  charcoal  powder,  saffron,  or 
sulphate  of  zinc  ;  or  what  is  more  certain,  the  potassa  fusa  or  chloride  of 
zinc — pointed,  inserted  accurately  within  the  sore,  and  pressed  there 
firmly,  so  as  thoroughly  to  destroy  not  only  its  surface  but  its  edges, 
and  include  an  atmosphere  of  healthy  tissue  around — the  fluid  exudation 
being  wiped  up,  as  it  threatens  to  overflow,  by  means  of  blotting-paper. 
When  the  action  of  the  caustic  has  been  deemed  sufficient,  the  surface  is 
dressed  with  dry  lint,  or  charpie,  so  as  to  protect  the  adjacent  or  opposed 
parts.  Water-dressing  is  afterwards  applied,  until  the  eschar  separates. 
Should  the  discharge,  in  contact  with  the  eschar,  prove  foetid,  the  weak 
chlorinated  lotion  may  be  employed — wliile  the  slough  separates.  After 
it  has  come  away,  the  surface  is  anxiously  scanned.  If  it  present  the 
characters  of  a  simple  and  healthy  sore,  water-dressing  is  continued ; 
and  as  healing  advances  red  lotion  may  be  substituted.  If,  however, 
the  tawny  surface  and  angry  appearance  of  a  still  virulent  ulcer  show 
themselves^  the  escharotic  is  "reapplied.  And  such  repetition  is  carried 
out,  from  time  to  time,  until  a  satisfactory  clearing  has  been  obtained. 
When,  however,  destruction  has  been  thorough  at  first,  there  should  be 
no  need  for  any  repetition. 

If  healing  once  begun  is  delayed,  and  the  granulations  threaten  exu- 
berance, there  is  no  better  plan  than  to  touch  the  elevated  surface,  every 
second  day,  with  the  nitrate  of  silver  lightly ;  applying  water-dressing 
intermediately.  During  the  treatment,  whatever  the  condition  of  the 
sore  or  stage  of  amendment,  rest  is  of  the  greatest  importance  ;  and  the 
organ  should  also  be  suspended  by  a  handkerchief,  bandage,  or  strip  of 
adhesive  plaster. 

When  the  patient  cannot  bring  himself  to  submit  to  the  use  of 
caustic,  we  have  comparatively  little  control  over  the  progress  of  the 
sore,  or  power  to  prevent  the  complication  already  mentioned.  A  weak 
astringent  lotion  frequently  employed,  so  as  to  harden  the  surrounding 
cutaneous  or  mucous  surfaces,  to  diminish  the  quantity  of  discharge,  and 
to  render  it  innocuous,  with  a  careful  attention  to  cleanliness,  constitute 
the  principal  items  of  treatment.  For  this  purpose,  solutions  of  the 
sulphates  of  copper  or  zinc,  of  the  strength  of  two  grains  to  the  ounce  of 
water — or  of  chloride  of  zinc  (gr.  i.  ad  o  i.) — will  answer  better  than 
any  other.  When  the  sores  exist  under  cover  of  a  prepuce  -which  cannot 
be  retracted,  so  as  to  expose  the  surface  for  the  purpose  of  cleansing 
away  the  discharge,  and  applying  caustic,  or  lint  soaked  in  an  astringent 
lotion,  to  the  surface,  it  may  be  necessary  to  slit  up  the  prepuce  and 
denude  the  glans  ;  or  we  may  gain  our  end  by  injecting  the  lotion  within 
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the  prepuce;  lint  being  afterwards  tucked  in,  by  means  of  a  probe, 
between  the  prepuce  and  glans,  as  far  back  as  the  balano-preputial 
sulcus.  Tlie  former  device  should  only  be  resorted  to  when  the  swell- 
ing is  so  great  as  to  interfere  with  the  vitality  of  the  prepuce,  or  with 
micturition ;  as  the  cut  surface,  imless,  indeed,  it  be  carefully  destroyed 
with  caustic  along  with  the  sores,  is  sure  to  be  converted  into  an  exten- 
sive chancre. 

Warts  are  not  an  unfrequent  consequence  of  the  irritation  of  cutaneo- 
mucous  surfaces  produced  by  the  existence  of  soft  chancres.  They  are 
subject  to  the  same  treatment,  and  are  equally  non-specific,  as  those  which 
attend  on  gonorrhoea. 

II. — The  Indurated,  Hunter ian,  Infecting,  Syphilitic,  or  True  Chancre. 

This  form  of  sore  has  only  within  a  comparatively  recent  period  been 
definitely  distinguished  from  the  soft  chancre.  Although  in  most  cases 
possessing  well-marked  characters,  these  vary  in  degree,  according  to  cir- 
cumstances more  or  less  appreciable.  When,  however,  a  well-marked 
example  is  examined,  we  find  its  characters  consist  in  being  a  superficial 
erosion,  situated  upon  an  indurated  base.  The  ulcer  or  sore  has  a  regularly 
rounded,  oval,  or  elongated  form,  according  to  the  part  upon  which  it 
exists  ;  sometimes  not  larger  than  a  millet  seed,  rarely  attaining  to  the 
size  of  a  shilling.  In  any  circumstances  the  loss  of  substance  is  quite 
superficial,  rarely  implicating  the  whole  thickness  of  the  true  skin.  The 
surface,  in  its  early  or  extension-period,  usually  presents  a  pearly  grey 
aspect  without  granulations ;  at  a  later  period,  and  when  stationary,  it  has  a 
dark  red,  tawny,  or  brownish  tint — or  glossy  appearance,  as  if  varnished  ; 
at  other  times,  especially  when  about  to  heal,  it  shows  a  purely  granular 
aspect.  The  general  surface  is  usually  cup-shaped,  as  if  scooped  out  by 
means  of  a  gouge.  The  edges  sometimes,  from  the  induration  being 
more  or  less  elevated,  slope  gently  downwards  and  become  continuous 
with  the  surface  of  the  sore.  They  have  usually  a  white,  ring- like  aspect, 
within  which  the  sore  is  set,  and  which  is  easily  observed  when  the 
tissues  are  compressed  with  the  fingers  or  otherwise  put  on  the  stretch. 
There  is  scarcely  any  secretion  from  the  surface  of  the  sore  ;  and  what 
there  is  consists  of  serosity  more  or  less  gummy  in  its  character — con- 
taining usually  no  pus  globules,  and  nothing  but  a  few  epithelial  scales. 
The  induration  of  the  base  and  margins  of  the  ulcer  constitutes  its  great 
characteristic ;  giving  an  almost  cartilaginous  consistence  to  the  atmos- 
phere of  texture  which  surrounds  and  subtends  its  surface.  This  indura- 
tion, according  to  the  size  of  the  sore,  resembles  in  well-marked  cases  a 
millet  seed,  a  split  pea,  a  bean,  or  a  nut,  implanted  in  the  textures  of  the 
affected  part.  Sometimes,  however,  the  induration  is  not  so  well  marked, 
but  is  only  superficial ;  resembling  rather  a  bit  of  parchment,  and  requir- 
ing skilled  fingers  to  recognise  its  presence  (induration  ''en  surface," 
or  parcheminee").  The  difference  is  apparently  due  to  the  degree  of 
development  of  the  lymphatics  in  the  part ;  being  most  perfect  where  the 
lymphatic  system  is  most  developed  and  its  vessels  most  numerous — as 
for  example  upon  the  balano-preputial  fold,  or  the  prolabium  of  the  lips. 
When  this  induration  is  greatly  pronounced,  the  surface  of  the  sore  becomes 


1150 


THE  INDURATED  OR  TRUE  CHANCRE. 


elevated  above  the  suiTOunding  parts,  constituting  one  form  of  the  ulcus 
elevatum  of  the  older  pathologists.  On  the  muct)us  membrane  of  tlie 
vagina,  the  carunculae,  the  verge  of  the  anus,  the  glans  penis,  and  cervix 
uteri,  the  induration  is  but  slightly  developed;  usuaDy  assuming  the 
superficial  form,  and  in  most  cases  rapidly  disappearing  after  the  sore  has 
healed.    The  dense  cartilaginous  form,  on  the  other  hand,  is  usually  very 

persistent ;  remaining  long  after  the  cicatrization  of  the  initial  sore  

sometimes  even  for  so  protracted  a  period  as  thirty  years.    When  it  has 

disappeared,  a  brown  stain  or  macula  usually 
occupies  its  site ;  and  when  this  by  degrees  fades 
away,  an  unnaturally  white  mark  permanently  indi- 
cates the  situation.  The  indurated  chancre  is  rarely 
multiple  ;  there  being  in  the  same  patient  commonly 
but  one  sore ;  and  when  more  exist  they  are  all 
traceable  to  the  same  date,  and  are  marked  by  a 
like  progress.  The  degree  of  induration  may,  how- 
ever, vary  in  each.  The  indurated  sore  is  not  sur- 
Fig.  338.  rounded  by  any  inflammatory  areola.    There  is, 

however,  another  characteristic  of  it ;  and  that  is  the  certain  presence  of 
a  multiple  non-inflammatory  glandular  enlargement  and  induration  occu- 
pying the  neighbouring  lymphatic  chains. 

The  commencement  of  this  form  of  disease  is  involved  to  a  large 
extent  in  obscurity.     That  this  should  be  the  case  need  be  no  wonder, 
when  we  consider  that,  as  a  rule,  the  indurated  chancre  cannot  be  arti- 
ficially inoculated  into  the  textures  of  the  indi\adual  suflFering  from  it, 
or  of  another  who  either  has,  or  has  formerly  sufiered  from,  the  syphilitic 
infection.    Unlike  the  soft  chancre,  it  seems  to  have  a  real  period  of 
incubation.    The  length  of  this  has  not  yet,  however,  been  satisfactorily 
determined  ;  some  assigning  to  it  a  few  days,  and  others  admitting  so 
many  as  forty.    More  careful  consideration  tends  to  the  conclusion  that 
from  ten  days  to  a  fortnight,  or  even  three  weeks,  constitutes  the  common 
limits.    In  some  cases  a  small  crack,  fissure,  or  abrasion  is  observed  after 
suspicious  connection ;  this  heals  and  gives  no  fiirther  annoyance ; 
but  after  the  lapse  of  days  or  weeks,  when  all  has  been  forgotten  and  the 
patient's  anxiety  set  at  rest,  the  fissure  or  abrasion  is  covered  with  a 
crust,  and  the  texture  in  which  it  is  situated  becomes  indurated  and 
elevated  in  the  form  of  a  papule  or  tubercle.    The  variety  in  the  extent 
of  the  induration  seems  to  depend  upon  the  size  of  the  original  solution 
of  continuity  ;  sometimes  resembling  a  papule,  sometimes  a  pea,  at  other 
times  covering  a  surface  as  large  as  a  sliilling.    In  those  last-mentioned 
cases,  however,  it  will  generally  be  found  that  the  sore  has  extended 
its  limits  ;  its  original  surface  having  been  much  less.    In  extending,  the 
induration  precedes  the  ulceration,  and  always  limits  its  progress.  The 
tardily  developed  true  indurations,  which  some  writers  have  described, 
do  not  really  occur.    In  cases  where  they  have  been  supposed  to  have 
formed,  the  induration  has  existed  from  the  commencement,  and  has  only 
become  more  pronounced  and  visible  by  the  persistence  of  the  sore,  and 
the  delay  which  occurs  in  the  commencement  of  the  healing  process. 
The  ulceration,  which  is  always  superficial,  sometimes  resembles  an 
Fig.  338.  An  indurated  sore  on  a  common  site. — After  Acton. 
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eczematous  peeling,  sometimes  a  sloughing  of  the  superficial  dermal 
layers.  Under  all  circumstances,  it  reaches  its  limits  within  a  very  few- 
days.  Some  authors  allege  that  the  discharge  is  inoculable  in  the 
individual  himself  who  sutlers  Irom  it,  or  in  others  affected  with  consti- 
tutional syphilis,  hut  only  during  the  first  few  days  of  its  existence ; 
when,  in  fact,  the  sore  is  in  its  stage  of  progress.  Others,  again,  assert 
that  an  indurated  chancre  at  any  period  of  its  existence,  if  irritated  so 
as  to  render  a  purulent  discharge  from  its  surface,  is  capable  of  affording 
specific  results  upon  inoculation  in  syphilitic  patients.  In  such  circum- 
stances, however,  it  is  acknowledged  that,  in  the  base  or  margin  of  the 
sore  so  produced,  no  induration  occurs.  Such  second-hand  sore  is 
merely  a  chancre  with  a  soft  base,  and  followed  by  no  glandular  enlarge- 
ment or  constitutional  symptoms.  This  fact  might,  at  first  sight,  be 
supposed  to  have  given  us  the  clue  to  the  source  of  the  common  soft 
chancre ;  and,  accordingly,  some  have  assumed  that  it  is  merely  a  degen- 
eration of  the  chancre  with  the  indurated  base.  But  unfortunately  for 
such  a  theory,  the  chancre  with  the  soft  base  occurring  in  a  syphilitic 
subject  may  have  two  sources ;  either  a  simple  soft  chancre,  or  an  indu- 
rated chancre.  But  the  chancre,  under  such  circumstances,  which  has 
been  derived  from  the  indurated  sore,  and  which  in  its  transmission  to 
the  syphilitic  patient  has  lost  its  specific  induration,  at  once  developes 
its  specific  characteristic  when  communicated  to  a  patient  who  has  never 
had  syphilis,  and  reappears  as  the  true  indurated  chancre. 

This  sore,  when  of  large  size,  with  the  induration,  both  basal  and 
marginal,  well-developed,  heals  slowly ;  as  the  dense  cartilaginous  hard- 
ness of  the  texture  in  which  the  sore  is  implanted  prevents  cicatri- 
cial contraction.  And  in  such  cases,  when  it  does  heal,  the  cicatricial 
pellicle  is  apt  to  give  way  from  the  most  trifling  causes ;  thus  repro- 
ducing an  ulcer  upon  the  old  site.  The  ulcerated  surface  is  also  liable 
to  an  early  transformation  into  a  condylomatous  surface,  while  the  sore 
still  retains  its  specific  qualities,  and  is  quite  capable  of  transmission 
by  inoculation  to  a  previously  non-infected  subject ;  a  fact  of  much 
importance  in  serving  to  explain  some  of  the  cases  where  the  trans- 
mission of  secondary  affections  is  alleged  to  have  occurred.  This  trans- 
formation of  the  indurated  chancre  into  a  condylomatous  surface  has 
been  denominated  "a  transform<ition  in  situ."  The  tender,  easily 
excoriated  surface  of  a  cicatrized  indurated  sore  is  specially  liable  to 
become  affected  by  the  soft  chancre  virus,  if  the  part  is  exposed  to  it  • 
the  result  being  that  a  soft  chancre  with  its  ordinary  characters  becomes 
engrafted  upon  the  special  characteristic  of  the  indurated  infecting 
chancre.  In  such  circumstances,  the  history  of  the  case  can  alone  pre- 
clude the  risk  of  error  in  coming  to  any  conclusion  as  to  the  true  nature 
of  the  sore  and  its  consequences,  or  prevent  false  conclusions  in  experi- 
menting with  the  virus  obtained  from  it.  This  form  of  engrafted 
chancre  must,  however,  be  carefully  distinguished  from  what  has  been 
called  the  mixed  chancre. 

The  mixed  form  of  Chancre.— Here  the  patient,  from  a  suspicious 
connection,  has  been  exposed  to  the  influence  of  the  virus  of  both  the  soft 
and  the  indurated  chancres.  Within  a  few  days,  the  soft  chancre  appears, 
with  Its  characteristic  pustular  commencement,  and  runs  its  usual  course 
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for  days,  or  it  may  be  weeks  ;  then  gradually  the  characters  of  the 
indurated  chancre  develope  themselves,  so  that  the  sore,  which  at  first  was 
an  undoubted  soft  non-infecting  one,  ultimately  acquires  all  the  charac- 
ters of  the  indurated  and  infecting  chancre,  and  is  followed  by  constitu- 
tional syphilis,  with  its  usual  results. 

The  diagnosis  of  indurated  chancre  is  not  equally  easy  in  all  cases, 
or  at  every  period  in  the  history  of  the  sore.  Were  we,  in  fact,  confined 
in  our  determination  of  the  specific  characters  of  the  sore  to  the  ulcerated 
surface,  and  the  state  of  its  base,  very  great  difficulties,  indeed,  would 
constantly  arise.  The  glandular  enlargements  by  which  it  is  constantly 
accompanied,  and  the  existence  jof  a.  period  of  incubation  ere  the  sore 
became  developed,  will,  when  taken  with  its  local  characters,  usually 
suffice  to  determine  the  true  nature  of  the  sore,  and  enable  us  to  arrive 
at  a  prognosis,  with  as  little  risk  of  error  as  can  be  expected  in  any 
disease. 

The  prognosis,  in  a  case  of  indurated  chancre,  should  be,  that  con- 
stitutional symptoms  are  absolutely  certain  to  occur  in  all  cases,  within 
six  weeks  from  the  commencement  of  the  sore  ;  unless,  indeed,  treatment 
has  been  adopted  of  a  kind  to  interrupt  the  ordinary  evolution  of  the 
phenomena  of  the  disease.  These  symptoms,  at  first  quite  superficial  and 
general  in  their  character,  become,  as  the  infection  grows  older,  more 
localized,  and  more  liable  to  affect  subcutaneous  parts  and  internal  organs. 

Treatment. — No  treatment  which  can  be  employed  will  altogether 
prevent  the  development  of  constitutional  symptoms  when  the  sore  has 
once  formed.  Caustics  may  be  used  with  the  view  of  preventing  the 
communication  of  the  sore  to  others,  but  neither  cauterization  nor  ex- 
cision can  save  the  system.  The  virus,  during  its  period  of  incubation, 
has  been  absorbed,  and  has  acted  upon  the  system ;  the  first  fruits  of 
such  constitlitional  contamination  being  evidenced  in  the  induration  of 
the  base  of  the  sore,  and  the  formation  of  the  indurated  glandular  chains 
in  the  neighbouring  lymphatics.  ISTo  doubt,  both  Eicord  and  Sigmund, 
in  their  vast  clinical  experience  of  chancres,  have  found  that  sores 
destroyed  by  the  more  powerful  caustics,  within  from  three  to  five  days 
after  their  commencement,  have  not  been  followed  by  syphilitic  symptoms. 
But  this,  which  is  undoubtedly  a  fact,  can  only  apply  to  the  soft  chancre, 
which,  from  the  rapidity  with  which  it  appears  after  exposure  to 
infection,  and  the  pain  which  attends  upon  it  till  it  attains  its  period 
of  decline,  is  sure  not  to  be  overlooked.  The  indurated  chancre,  on 
the  contrary,  having  a  long  period  of  incubation,  being  usually  a 
painless,  unobserved  affair,  during  its  early  stage,  and  not  attracting 
attention  until  its  size  or  situation  make  its  presence  sufficiently  obvious, 
is  not  likely  to  afford  an  opportunity  for  such  early  ectrosis.  It  is  so 
far  well,  therefore,  that  we  find  both  expei-ience  and  analogy  proving  the 
complete  uselessness  of  ectrotic  treatment  in  the  case  of  the  indurated 
sore.  Nay,  further,  ectrotic  attempts  sometimes  only  serve  to  excite 
additional  destruction  of  tissue,  with  the  development  in  the  parts 
around,  after  the  slough  formed  by  the  caustic  has  separated,  of  a  fresh 
induration,  which  tends  to  render  cicatrization  of  the  sore  a  more  tedious 
matter  than  otherwise  it  would  have  been.  The  best  application  which 
can  be  made  to  the  sore  is  a  weak  astringent,  such  as  the  sulphate 
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pf  copper  or  zinc  lotion— tlie  latter  especially — with  the  addition  of 
aromatic  tinctures.  The  calomel  and  lime-water  wash  also  constitutes 
an  excellent  application.  From  time  to  time  the  pencilling  of  the  ulcer- 
ating surflice  with  the  solid  nitrate  of  silver,  with  subsequent  applica- 
tion of  dry  lint  for  twelve  hours  thereafter,  tends  very  materially  to 
hasten  the  progress  towards  cicatrization.  Nothing,  certainly,  has  so 
manifest  an  effect  in  promoting  the  absorption  of  the  induration  of  the 
base  and  margins  of  the  ulcer,  and  therefore  the  cicatrization  of  the  sur- 
face, as  the  administration  internally  of  some  preparation  of  mercuiy,  or 
even  the  apphcation  of  blue  (mercurial)  ointment  as  a  dressing  to  the 
sore  itself.  This  effect  of  mercurial  treatment  forms  a  strong  contrast  to 
the  results  of  mercury  in  the  soft  chancre  ;  tending,  as  it  does,  in  the 
latter,  to  delay  the  healing  of  the  sore ;  and,  when  pushed  so  far  as 
to  affect  the  system,  obviously  inviting  the  occurrence  of  phagedena.  In 
no  case,  however,  of  indurated  sore  is  the  use  of  mercury  essential  to 
induce  the  process  of  healing.  Simple  means  will  suffice  for  this  ; 
although  the  progress  of  cure  may  be  tardy,  compared  with  that  when 
mercurials  are  employed. 

PhagedceniG  Oliancre,  Sloughing  Ulcers  of  the  Genitals,  and  Sloughing 

Phagedena. 

Phagedaenic  or  sloughing  sores  occurring  upon  the  genitals  may  be 
altogether  unconnected  with  any  exposure  to  venereal  contact.  This 
simple  phagedsena,  however,  is  a  very  exceptional  form,  and  usually 
occurs  in  patients  whose  system  is  worn  out  by  the  pre-existence  of  some 
exhausting  disease.  PhagedEenic  sores  which  are  of  the  nature  of 
chancres  may  belong  to  either  the  soit  or  the  indurated  species.  Most 
commonly  they  are  of  the  former  kind  ;  the  tendency  to  phagedsena  being 
one  of  the  characters  of  the  soft  chancre.  So  unusual,  in  fact,  is  it  to 
meet  with  an  infecting  chancre  which  undergoes  the  phagedsenic  degener- 
ation, that  the  occurrence  of  phagedsena  has  by  some  been  regarded  as 
a  preventive  of  syphihs.  This  clinical  experience,  although  practically 
still  a  valuable  aid  in  prognosis,  must  not  be  considered  as  absolutely 
correct ;  for  we  must  recollect  at  the  same  time  that  other  pathologists 
have  attempted  to  shew,  that  more  serious  constitutional  symptoms  of 
.syphilis  follow  upon  the  phagedsenic  than  upon  any  other  form  of  sore  ; 
.and  practical  surgeons  have  long  since  concluded  that  while  mercury  is 
injurious  in  nearly  all  cases  of  phagdasnic  ulceration,  there  are  some 
phagedsenic  chancres  which  obstinately  resist  all  other  treatment,  and 
improve  rapidly  when  mercurials  are  employed.  Phagedsena  then  must 
not  be  considered  as  a  variety  or  species  of  chancre,  but  merely  a  compli- 
cation of  the  chancre — soft  or  indurated  as  the  case  may  be — occurring 
most  frequently  in  the  former,  and  rarely  in  the  latter.  Why  this  is  the 
case  we  do  not  know ;  any  more  than  how  it  is  that  an  attack  of  ery- 
sipelas, supervening  upon  phagedsena,  usually  arrests  the  progi-ess  of  the 
ulceration.  When  phagedsena  attacks  an  indurated  chancre,  it  is  usually 
far  less  destructive  than  when  it  compUcates  the  soft  form  of  sore  ;  the 
degree  of  destructiveness  and  the  tendency  to  extension  of  the  ulceration 
varying  in  each  case.    This,  in  fact,  is  so  true,  that  the  characters  of  the 
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original  indurated  chancre  may  be  regarded  as  foreshadowing  the  con- 
secutive or  constitutional  symptoms  which  are  certain  to  follow  upon  it 
When  the  indurated  sore  is  slight,  superficial,  and  tending  to  heal,  a  mild 
ti-am  of  constitutional  symptoms  without  suppurative  tendencies  may  he 
expected  ;  when,  on  the  other  hand,  this  form  of  chancre  becomes  phage- 
da^.nic,  we  may  anticipate  severe  pustular  and  ulcerative  affections  of  the 
skill  and  mucous  membrane,  affections  of  internal  organs,  and  suppurative 
lesions  of  the  bones.* 

Phagedena,  occurring  as  a  complication  of  either  form  of  chancre, 
may  be  either  acute  or  chronic.  The  latter  is  not  in  itself  very  for- 
midable— being  usually  the  type  assumed  when  the  sore  is  of  the  in- 
durated class  j  commencing  under  cover  of  the  prepuce,  it  may  confine  itself 
to  the  balano-preputial  fold,  and  cease  to  extend  after  it  has  destroyed 
the  frsenum.  When,  however,  the  soft  chancre  assumes  this  complication, 
the  sore  may  burrow  beneath  the  skin  of  the  penis,  producing  much 
brawny  thickening  and  swelling  of  the  organ,  with  copious  foetid  dis- 
charge ;  advancing  unseen  and  unchecked,  till  much  mischief  may  be 
done  ;  probably  opening  into  the  urethra,  at  one  or  more  points  ;  at  all 
events,  laying  the  foundation  of  tedious  sinus,  with  perhaps  a  perma- 
nently enfeebled  and  abnormal  state  of  the  organ.  Sometimes,  also, 
this  form  of  sore  attacks  the  posterior  part  of  the  dorsum  of  the  penis, 
and  burrows  beneath  the  pubes,  especially  when  commencing  iu  suppura- 
tion of  the  lymphatic  vessels.    (Figs.  31,  32.    Pp.  123,  124.) 

Acute  phagedasna,  the  sloughing  sore,  and  the  slougliing  phagedaena, 
present  the  same  characters  here  as  elsewhere  ;  attacking  the  glans,  pre- 
puce, and  open  bubo,  indiscriminately  ;  and  in  a  short  time  eflTecting  the 

most  destructive  ravages.  The  accession  and 
progress  of  the  sore,  or  sores,  are  accompanied 
with  marked  constitutional  disturbance,  of  the 
nature  of  irritative  fever,  tending  manifestly  to 
prostration.  The  sinister  characters  may  declare 
themselves  from  the  first ;  or,  for  a  day  or  two, 
the  sore  may  seem  but  a  particularly  foul  and 
active  sample  of  the  soft  chancre,  attended 
with  an  unusual  amount  of  constitutional  dis- 
turbance ;  and  then,  without  any  apparent  ex- 
citing cause,  rapid  aggravation  takes  place,  in 
both  the  local  and  constitutional  symptoms ; 
constituting  what  is  ordinarily  teimed  the  "black  Hon."  Sometimes 
such  aggravation  would  seem  to  be  accelerated,  if  not  caused,  by  the 
administration  of  mercury,  in  the  form  of  so-called  "vegetable  pills." 

It  is  important  to  discriminate  between  the  sore  originally  of  a  bad 
kind,  and  that  which,  by  such  casualty  as  inattention  to  cleanhness,  mere 
irritation  by  friction,  or  the  injudicious  employment  of  stimulating  local 
applications,  has  become  temporarily  occupied  by  a  slough ;  for  the 
suitable  treatment  is  very  different.  Active  and  painful  local  manage- 
ment, with  constitutional  remedies,  is  required  in  the  one ;  rest  and 
simple  antiphlogistics  are  sufficient  for  the  other. 

*  Bassereau,  Trait($  des  Affections  de  la  Peau  Symptomatiques  de  la  Syphilis,  chap.  vii. 


Fig.  339.  Phagedajnic  indurated  chancre,  chronic. 
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As  the  disease  advances  unchecked,  constitutional  disturbance  in- 
creases proportionally  ;  and  this,  becoming  decidedly  typhoid,  may  prove 
fatal  Or  it  may  be  assisted  by  hemorrhage.  Moderate  and  sponta- 
neous loss  of  blood,  liowever,  may  have  an  opposite  effect,  in  the  less 
urgent  cases  ;  occurring  in  quantity  sufficient  merely  to  affect  the  part ; 
and  not  to  such  an  extent  as  to  depress  the  system.  In  most  cases,  a 
fatal  issue  may  be  avoided ;  but,  in  many,  serious  mutilation  is  inevi- 
table. Such  destructive  results  are  best  marked  in  the  case  of  chronic 
serpiginous  ulceration — specially  liable  to  occur  as  a  complication  of 
the  specific  bubo  of  the  soft  chancre — extending  down  the  thigh  over 
the  anterior  and  lateral  surface  of  the  abdomen  and  flank,  and  advancing  at 
one  part  while  perhaps  it  heals  at  another.  The  edges  of  this  serpiginous 
variety  are  for  the  most  part  thin,  livid,  and  oedematous,  and  so  exten- 
sively undermined  that  they  fall  down  upon  the  excavated  surface,  and 
conceal  the  margin  where  the  ulceration  is  extending.  This  undermined 
edge  can  sometimes  be  raised  on  a  probe,  and  folded  back  upon  the 
sound  skin  ;  usually  presenting  a  very  irregular  margin,  perforated  here 
and  there  by  the  ulceration  from  beneath,  and  liable,  under  a  sudden 
exacerbation,  to  perish  piecemeal  in  the  form  of  a  slough.  The  disease, 
fortunately,  is  comparatively  rare  as  an  epidemic  ;  and,  when  it  occurs  as 
such,  is  chiefly  found  in  maritime  towns,  where  by  sailors  and  the  lowest 
class  of  prostitutes  sexual  vice  is  extravagantly  perpetrated.* 

To  change  the  character  of  chronic  phagedsena,  no  local  application 
is  so  powerful  as  the  fluid  nitrate  of  mercury,  diluted,  so  as  to  have  an 
alterative  rather  than  an  escharotic  effect ;  and  a  strong  solution  of  sul- 
phate of  copper  has  also  beneficial  influence,  applied  to  the  surface  by 
means  of  a  hair  pencil  once  in  two  or  three  days.  The  lotion  formed 
of  nitric  acid,  of  chlorinated  soda,  or  Condy's  fluid  sufficiently  diluted, 
has  a  material  influence  in  checking  progress,  in  diminishing  foetor,  and 
acting  as  a  corrective.  But  nothing  is  at  once  so  efficient,  and  yet  so 
comparatively  painless  in  its  application,  as  the  solution  of  the  tartarized 
iron — of  the  strength  of  half  an  ounce  of  the  salt  to  eight  ounces  of  water. 
When  the  presence  of  indurated  glands  in  the  groin  indicate  that  the  sore 
has  been  originally  of  the  indurated  species,  the  use  of  the  more  powerful 
caustics  will  not  be  followed  by  the  same  satisfactory  effects  as  in  cases 
of  phagedsenic  soft  chancres.  The  primse  vise  are  attended  to  ;  regimen 
is  antiphlogistic  j  warm  bathing  is  useful ;  strict  rest  is  enjoined ;  and 
iron  tonics  are  administered  frequently,  in  such  doses  as  the  stomach 
wiU  bear. 

Acute  phagedjena,  the  sloughing  phagedsena,  and  the  sloughing  sore, 

*  "  Most  of  the  young  creatures  who  are  brought  from  that  genteel  place,  Swan- 
alley,  afflicted  with  phagedsenic  ulceration,  have  had  very  little  wholesome  food  ; 
they  are  generally  kept  by  Jews  and  Jewesses,  who  give  them  plenty  of  gin,  though 
but  little  proper  nourishment ;  they  are  half-starved,  and,  more  or  less,  in  a  conti- 
nued state  of  excitement  and  intoxication,  having  connection  with  Lascars,  and 
other  dirty  foreign  seamen,  as  many  times  in  the  day  as  there  are  hours.  In  this 
manner,  their  constitutions  must  soon  get  into  a  very  disadvantageous  state  for  the 
favourable  progress  of  any  disease  whatever  ;  and  we  cannot  wonder  that  their  im- 
paired and  imperfectly  developed  frames,  their  course  of  life,  and  uncleanliness, 
should  promote  phagedpcnic  ulceration,  and  give  it  an  unusually  severe  character." 

— S.  COOT'KR. 
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require  the  active  treatment,  locally  and  generally,  suitable  to  this  form 
of  disease  in  general ;  the  clearing  out  of  the  primaj  vise,  followed  by 
sedatives  and  anodynes  ;  stern  use  of  an  active  escharotic,  the  character- 
istic moisture  of  the  sore  having  been  first  removed  ;  strict  rest,  an  anti- 
phlogistic regimen,  and  the  use  of  iron  internally ;  but,  at  the  same  time, 
a  careful  watching  of  the  constitutional  symptoms,  lest  typhoid  tendency 
suddenly  supervene,  and  stimulants  become  indispensable.  Cover  the 
part  in  a  poultice,  treating  the  case  expectantly,  as  is  the  manner  of 
some — serious  mutilation  will  be  the  probable  result. 

In  the  outset  of  an  urgent  case,  one  is  tempted  to  imitate  nature, 
and  abstract  blood.  But,  generally  speaking,  the  experiment  is  a  rash 
one ;  it  may  irreparably  depress  the  system.  While,  however,  bleeding 
from  the  system  is  unwarrantable,  abstraction  of  blood  may  sometimes 
be  made  from  the  part,  safely  and  well.  A  pendulous,  half-dead  portion 
of  prepuce,  soon  about  to  slough  wholly,  may  be  cut  off  by  the  stroke  of 
a  bistoury  ;  and  bleeding  from  the  wound  may  be  encouraged,  to  such 
an  extent  as  may  be  deemed  suitable  and  safe.  Also,  in  every  case  where 
the  undermined  condition  of  the  skin,  the  existence  of  a  tumid  prepuce, 
or  any  other  local  complication,  renders  efficient  appKcation  of  the  caustic 
to  the  whole  of  the  ulcerating  surface  impossible,  the  knife  or  scissors 
should  be  employed  as  a  preliminary  means  of  exposing  the  part. 

Sometimes  paraphymosis  occurs  ;  as  can  be  readily  understood,  on 
account  of  the  swoln  state  of  the  parts.  This  must  be  instantly  reme- 
died by  replacement,  if  possible  ;  if  not,  a  free  liberating  incision  should 
be  made  on  the  dorsum  of  the  penis,  at  the  constricted  part ;  otherwise, 
the  progress  of  destruction  cannot  fail  to  be  frightfully  aggravated. 

After  cicatrization  has  been  completed,  it  may  be  in  our  power  par- 
tially to  remedy  the  damage  done,  by  closing  abnormal  apertures  in  the 
urethra  by  means  of  autoplasty. 

Mercury  is  never  advisable  except  in  extremely  obstinate  examples 
of  the  indurated  phagedenic  form.  In  such  circumstances,  iron  and 
quinine  will  always  be  advantageously  combined  with  the  mercurial, 
which  should  be  employed  with  the  greatest  watchfulness. 

Bubo. 

Venereal  Bubo  may  be  of  four  kinds.  1.  The  sympathetic  bubo  due 
to  simple  inflammatory  Adenitis,  such  as  occurs  in  cases  of  acute  gonor-  ■ 
rhoea,  and  which  may  also  complicate  either  of  the  forms  of  chancra 
2.  The  specific  or  virulent  bubo,  which  so  frequently  complicates  the  soft » 
form  of  chancre.  3.  The  multiple  and  indurated  glandular  enlargements, , 
which  necessarily  accompany  the  indurated  chancre.  4.  Scrofulous  glan-  ■ 
dular  enlargement ;  due  to  the  pre-existence  of  some  som'ce  of  irritation, . 
venereal  or  otherwise,  in  the  parts — the  lymphatics  of  which  communicate  ? 
with  the  affected  gland. 

These  different  forms  of  glandular  enlargement  may  co-exist  in  the 
same  glandular  chain  ;  occurring  at  the  same,  or  at  different  periods  ;  and 
hence  causing  at  times  considerable  confusion  in  diagnosis  and  prognosis. 
In  well-marked  cases,  they  have  sufficiently  distinctive  characters ;  and 
confusion  need  not  be  regarded  as  the  rule,  but  rather  as  the  exception. 
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1.  The  Sympathetic  Buho,  or  simple  inflammatory  affection  of  the 
glands  which  lie  in  connection  with  the  part  undergoing  the  inflammatory 
or  ulcerative  disease.  This  occurs  in  cases  of  acute  gonorrhoea ;  and  may 
also  be  excited  by  the  soft  or  even  the  indurated  chancre,  acting  as  a 
simple  source  of  lymphatic  ii-ritation — especially  when  the  parts  are 
stimulated  through  exercise,  debauchery  in  drink,  or  other  folly  of  the 
patient.  In  some  rare  cases  of  gonorrhoea,  it  commences  even  before  the 
discharge  from  the  urethra  has  as  yet  set  in.  In  such  cases,  where  a 
previous  painful  experience  has  taught  the  patient,  who  has  exposed 
himself  to  the  risk  of  incurring  such  a  consequence,  what  he  may  expect, 
he  wiU  frequently  seek  advice  when  as  yet  nothing  but  redness  of  the 
urethral  orifice,  and  glandular  swelling  and  tenderness  exist,  to  indicate 
what  is  about  to  ensue.  The  swelling  and  tenderness  at  first  are  confined 
to  the  gland  or  glands,  and,  should  resolution  ensue,  affect  nothing  else ; 
but  if  suppuration  occur,  extension  takes  place  to  the  surrounding  parts, 
matting  the  glands  together  into  an  irregular  mass,  which  occupies  the 
fold  of  the  groin  along  the  line  of  Poiipart's  ligament.  When  the 
abscess  is  evacuated,  the  pus  that  escapes  has  no  virulent  qualities,  and 
gives  no  results  on  experimental  inoculation ;  nor  do  the  edges  of  the 
incision  become  chancrous  ;  nor  is  healing  delayed  if  the  opening  is 
free,  and  if  no  sinus,  by  too  long  delay  in  affording  an  opening,  has 
formed  in  surrounding  parts. 

2.  jTJie  Specific  or  Virulent  Bubo  may  occur  upon  one  or  both  sides  of 
the  trunk,  according  to  the  situation  of  the  sore,  and  engages  one  or  more 
sets  of  lymphatic  vessels.  It  is  due  to  absorption  of  the  chancrous 
matter,  from  the  surface  of  the  soft  chancre.  The  matter  is  conveyed  by 
the  lymphatic  vessels,  and  deposited  in  the  first  gland  in  the  neighbour- 
ing lymphatic  chain.  Here,  and  sometimes  in  the  lymphatic  vessels 
which  communicate  between  the  sore  and  the  affected  gland,  suppuration 
is  established  ;  and,  whatever  treatment  may  be  employed,  the  inevitable 
result  is  the  formation  of  an  acute  intra-glandular  abscess,  which,  making 
its  way  through  the  capsule,  either  spontaneously  opens  after  undermin 
ing  the  superimposed  integument,  or  is  evacuated  by  incision.  In  the 
former  instance,  several  openings  usually  form,  and  sinuses  are  apt  to 
burrow  among  surrounding  parts.  In  all  circumstances,  the  matter 
within  the  gland  is  chancrous  in  its  properties,  and  will  produce  specific 
results  upon  inoculation,  either  in  the  patient  himself,  or  in  any  one 
else.  The  edges  of  the  opening,  accordingly,  which  is  made  to  evacuate 
this  abscess,  become  inoculated,  and  the  gaping  aperture  in  the  groin 
becomes  a  large  soft  chancre.  Strangely  enough,  however,  a  second 
vinilent  bubo  never  forms  by  absorption  of  the  matter  from  this.  In 
some  rare  cases,  an  abscess  is  produced  both  within  and  external  to  the 
affected  gland ;  and  the  pus  of  the  former  is  specific,  while  that  of  the 
latter  is  simple.  These  collections  usually  coalesce  before  an  opening 
takes  place ;  but  the  pus  of  the  external  one,  when  it  is  prematurely 
evacuated,  will  be  found  to  possess  different  qualities  from  that  formed 
within  the  gland,  as  may  be  proved  by  experimental  inoculation. 

3.  The  bubo  which  necessarily  accompanies,  and  is  pathognomonic 
of,  the  indurated  chancre,  is  an  early  concomitant  of  this  affection ;  and, 
by  the  time  the  induration  of  the  chancre  is  recognised,  will  always  ba 
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found  to  co-exist,  in  an  equally  or  even  more  developed  state.  Tlie 
enlargement,  unlike  the  previous  forms,  affects  all  the  glands  in  the 
neighbouring  lymphatic  chains.  These  are  moderately  enlarged,  seldom 
exceeding  hazel-nuts  in  size,  and  are  like  the  base  of  the  sore  ;  that  gland 
which  is  nearest  the  site  of  the  cliancre  being  usually  slightly  larger  than 
the  others.  It  is  so  rare  for  the  bubo  of  an  indurated  chancre  to  suppu- 
rate, that  it  may,  in  many  cases,  almost  be  taken  for  granted  that  if  a 
siippurating  bubo  has  existed,  it  was  not  accompanied  by  an  indurated  sore. 
This  must  not,  however,  be  accepted  as  an  invariable  rule  ;  for  from  the 
co-existence  of  a  soft  chancre,  or  from  the  indurated  chancre  having 
been  irritated,  the  swelling  in  the  groin  may  have  terminated  in  the 
formation  of  an  abscess.  The  indurated  enlargement  of  the  glands  is  not 
only  indolent,  but  very  persistent,  existing  for  a  very  long  period,  and 
hence  forming  one  of  the  best  and  truest  sources  of  information,  in  expis- 
cating  the  patient's  antecedents,  with  reference  to  the  question  of  the  pre- 
existence  of  sypliilis. 

A  further  glandular  involvement  is  also  observable,  affecting,  in  cases 
of  syphilis,  more  or  less  markedly,  all  the  lymphatics  in  the  body.  It  in 
all  respects  closely  resembles  that  which  affects  the  lymphatic  chains 
lying  in  close  proximity  to  the  indurated  sore.  The  easiest  position  in 
which  to  seek  for  this  indurated  concatenate  enlargement  is  along  the 
anterior  margin  of  the  trapezius  muscle.  Grasping  the  nape  of  the  neck 
in  the  hand,  and  passing  the  fingers  downwards,  the  enlargement,  if  it 
exist,  can  be  readily  iuvestigated  without  exciting  the  suspicions  of  the 
patients  or  their  friends.  This  distant  glandular  complication  usually 
disappears  sooner  than  that  affecting  the  chains  of  glands  in  close  proxi- 
mity to  the  site  of  the  originating  sore. 

The  enlargement  of  the  lymphatics  in  syphilis,  both  proximate  to  the 
chancre  and  at  a  distance,  must,  along  with  the  indui'ation  of  the  base  of 
the  sore,  be  considered  as  occupying  the  position  of  a  secondary,  or  con- 
stitutional affection — the  sore  itself  being  the  primary  affection,  or  source 
by  which  the  virus  gained  an  entrance  to  the  system. 

4.  The  Scrofulous  Glandular  Enlargement  may  occur  from  simple 
adenitis,  or  may  complicate  the  bubo  symptomatic  of  syphilis. 

One  gland  is  usually  prominently  affected,  remaining  persistent  in 
spite  of  treatment,  and  usually  terminating  in  tardy  and  indolent  sup- 
puration. In  such  cases,  the  progress  of  the  affection  is  quite  that  of  the 
common  scrofulous  disease  of  the  glands,  which  is  so  often  met  with  ia 
the  neck  of  strumous  children. 

In  their  early  stages,  the  first  two  forms  of  bubo  cannot  usually  be 
distinguished  from  each  other.  In  treatment,  however,  both  require 
the  same  measures — repose  in  the  recumbent  posture,  the  use  of  warm 
acetate  of  lead  and  opium  fomentation,  and  either  destruction  of  the 
soft  chancre  with  a  powerful  caustic,  or,  should  the  patient  object  to 
this,  the  use  of  simple  soothing  measures  to  the  sore  till  the  glandular 
irritation  is  subdued.  In  the  case  of  an  acute  bubo  accompanying 
gonorrhoea,  the  measures  already  recommended  for  allaying  the  urethral 
pain  and  irritation  should  be  sedulously  adopted ;  and  if  the  use  of 
an  injection  is  persevered  in,  it  sliould  be  of  an  opiate  and  soothing 
kind.    Wlien  either  the  virulent  or  simple  bubo  begins  to  suppurate, 


TREATMENT  OF  BUBO. 


1159 


poultices  should  be  substituted  for  the  fomentation,  and  the  opening 
should  be  delayed  till  the  matter  is  pointing  through  the  sldn  and 
threatening  to  evacuate  itself  spontaneously.  By  this  delay  the  gland 
capsule  is  fully  opened  up,  and  all  risk  of  a  sinus  communicating  with 
the  interior  of  the  gland,  followed  by  tardy  cicatrization,  will  thus  be 
avoided.  The  incision  should  be  free,  in  most  instances,  to  avoid  the 
necessity  for  repetition  of  the  opening  ;  and  as  conducing  to  more 
speedy  healing,  the  tissues  should  be  divided  crucially,  the  knife  pass- 
ing through  the  whole  extent  of  the  elevated  surface  of  the  swelling  in 
both  directions.  Some  recommend  that  such  buboes  as  accompany  the 
soft  chancre  should  be  opened  with  caustic,  or  that  caustic  should  be 
appHed  immediately  after  the  matter  has  been  evacuated  by  incision. 
Could  we  be  certain  beforehand  that  the  bubo  was  of  the  virulent  kind, 
this  advice  would  be  reasonable — one  operation  thus  serving  to  open 
the  purulent  collection,  and  to  transform  the  abscess-sac  from  a  chancre 
into  the  condition  of  a  simple  sore.  Unfortunately,  however,  though 
we  may  surmise  that  the  bubo  is  virulent,  we  can  never  be  certain  that 
it  is  really  so,  until  after  evacuation  we  have  an  opportunity  for  either 
practising  experimental  inoculation  with  its  contents,  or  of  observing  the 
spontaneous  progress  of  the  part  subsequently.  Besides,  opening  the  sac 
with  caustic  is  painful  and  tedious  ;  and  when  the  knife  is  used  as  a  pre- 
liminary, the  flow  of  blood,  by  diffusing  the  caustic,  interferes  with  its 
accurate  appUcation,  and  may  cause  it  to  act  injuriously  upon  the  sur- 
rounding parts.  We  should,  therefore,  first  evacuate  the  matter  with  the 
knife  as  already  described,  and  then  in  a  few  days  resort  to  the  caustic, 
should  the  character  of  the  sore  in  the  groin  indicate  the  propriety  of 
such  a  procedure.  The  eniployment  of  caustic,  too,  is  always  better 
than  clipping  away  the  undermined  skin,  which  covers  in  or  overlies 
the  sac  of  the  bubo  which  has  been  inefficiently  opened,  or  has  been 
permitted  to  evacuate  itself  spontaneously.  By  some  it  is  recommended, 
instead  of  employing  a  free  incision,  to  paint  the  pointing  bubo  with 
a  solution  of  the  nitrate  of  silver,  and  either  to  permit  the  matter  to 
find  its  own  way  out,  or  to  make  a  number  of  needle  punctures  through 
which  it  may  flow,  and  through  which  the  nitrate  of  silver  solution, 
or  other  astringent,  may  be  injected  from  time  to  time,  while  pressure  is 
maintained  over  the  surface  by  means  of  a  pad  of  cotton-wool  and  a  spica 
bandage.  In  such  cases  the  painting  should  be  persisted  in  from  day 
to  day,  till  the  discharge  ceases  and  all  is  firmly  healed.  In  favourable 
cases  the  discharge  diminishes  very  speedily,  the  parts  ultimately  becom- 
ing adherent ;  and  cicatrization  when  eff'ected  may  even  leave  the  groin 
unseamed  and  almost  unscarred.  This  plan  has  a  further  advantage 
claimed  for  it,  that  it  does  not  require  the  patient  to  lay  himself  up  ; 
admitting  of  young  men,  in  many  instances  at  all  events,  going  about 
and  attending  to  their  usual  daily  avocations ;  this  non-interference  with 
their  work  being  in  their  eyes,  and  in  my  own  experience,  the  only  re- 
commendation which  this  somewhat  unsurgical  proceeding  possesses. 

_  The  indurated  bubo  requires  no  special  treatment ;  yielding  to  that 
suited  to  the  syphilitic  infection  of  which  it  forms  a  part.  When  one 
of  the  glands,  however,  continues  enlarged,  the  use  of  the  tincture  of 
iodine  painted  over  the  swelling,  or  of  the  mercurial  ointment,  or  of  the 
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guDi  and  mercurial  plaster  applied  to  tte  part,  will  be  found  very  well 
adapted  for  inducing  gradual  removal  of  the  enlargement. 

The  scrofulous  glandular  affection  requires  nothing  further  than  the 
treatment  already  described  when  the  parts  are  tender  and  inflamed. 
Stimulation  by  means  of  a  blister  is,  however,  usually  advisable  when 
suppuration  is  threatened,  or  when  the  swelling  remains  undecided 
whether  to  suppurate  or  resolve. 

The  aperture  in  the  groin,  which  remains  after  the  opening  of  a  bubo, 
usually  requires  support  and  pressure  by  means  of  a  pad  and  bandage,  as 
well  as  the  employment  of  an  astringent  lotion  ;  and  in  many  cases  tonics 
and  cod-liver  oil  will  be  found  specially  adapted  to  the  state  of  the 
patient's  health  and  strength.  In  some  very  chronic  cases  of  prolonged 
suppuration  or  tedious  progress  towards  healing  in  a  sinus  in  the  groin, 
which  runs  deeply  among  the  tissues,  hot  sea- water  bathing,  with  blister- 
ing and  pressure,  will  be  found  of  great  service — preventing  the  necessity 
of  extended  and  deep  incision. 

It  was  a  question  at  one  time  whether  or  not  bubo  may  be  truly  a 
primary  form  of  syphilis ;  occurring  without  the  formation  of  sores,  of 
any  kind,  on  any  part  of  the  penis  ;  capable  of  producing  venereal  sores, 
by  inoculation  of  the  matter  which  may  form  by  its  suppuration ;  and 
liable,  when  of  the  multiple  and  indurated  kind,  to  be  followed  by  con- 
stitutional pox.  Such  buboes  "  (TemhUe  "  never  occur.  They  are  always 
the  result,  more  or  less  remote,  of  a  chancre  which  has  been  overlooked. 

Buho  of  the  Penis  is  said  to  exist,  when  the  lymphatics  on  the  dorsum 
are  continuously  affected  by  inflammatory  disease ;  and  when — usually 
about  the  middle  of  the  organ — paiaful  swelling  takes  place,  with  much 
inflammatory  product,  threatening  to  advance  to  central  suppuratiom 
Pus  generally  forms ;  and  may  be  at  once  evacuated  externally,  or  may 
burrow  extensively  beneath  the  fascia.  Treatment  is  by  rest,  and  fomen- 
tation, in  acute  cases. 

Cond^Jloma. 

Condylomata  are  tubercular  elevations  of  the  integument ;  sometimes 
white  upon  the  surface,  as  if  the  elevated  part  had  been  pencilled  over 
with  nitrate  of  silver ;  sometimes  of  a  mucous  pulpy  appearance,  and 
dark  reddish-brown  or  copper  colour  ;  sometimes  dry,  and  covered  with 
a  desquamating  and  fine  cuticular  layer ;  sometimes  exhaling  a  copious, 
thin,  acrid,  and  very  foetid  discharge ;  forming  usually  on  the  nates, 
around  the  anus,  in  the  folds  of  the  thighs,  on  the  perineum,  on  the 
scrotum — in  the  female  on  the  labia ;  but  also  affecting  the  Kning  mem- 
brane of  the  prepuce,  the  surface  of  the  glans,  and  the  orifice  of  the 
urethra.  The  angles  of  the  mouth,  the  commissure  of  the  eyelids,  and 
also  of  the  toes,  the  cavity  of  the  umbiKcus,  the  axilla,  and  folds  of  the 
cutaneoiis  surface,  may  also  become  affected.  In  females  who  employ 
large  quantities  of  oil  in  dressing  the  hair,  and  in  whom  the  hair  hangs 
over  the  neck,  well-marked  condylomata  may  even  appear  on  the  skin  of 
the  nucha.  The  secondary  affections  of  the  buccal,  faucial,  and  vaginal 
mucous  membrane,  consisting  of  elevated,  aaid  more  or  less  rounded, 
oval,  or  elongated  patches,  with  a  wliitened  surface  as  if  acted  on  by 
nitrate  of  silver,  or  coated  witli  milk,  are  also  of  this  nature. 
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When  condylomata  first  appeal-  upon  the  surface,  they  present  a 
rounded  form,  not  usually  larger  than  a  pea  or  threepenny  piece  ;  but  by 
persistence,  they  may  attain  to  the  size  of  a  florin  ;  and  by  coalescence,  a 
cluster  of  such  tubercles  may  ultimately  form  a  figure  of  irregular  out- 
line, occupying  a  considerable  extent  of  integument.  Occurring  in  a  fold 
of  the  skin,  they  sometimes  develope  in  the  direction  of  the  crease,  and 
assume  an  ovoid  or  spindle-shaped  outhne.  Ulceration  may  also  com- 
plicate the  appearance  of  the  condyloma ;  or  their  surface  may  become 
inoculated  with  the  virus  from  a  soft  chancre,  and  thus  the  characters  of 
the  simple  soft  sore  may  become  engrafted  on  those  of  condyloma. 

This,  however,  is  essentially  a  secondary  affection,  consequent  upon 
pre-existence  of  the  indurated  chancre,  and  usually,  in  females,  occurring 
among  the  earliest  of  constitutional  affections  j  but  belonging  strictly  to 
the  period  of  the  scaly  and  tubercular  eruptions  of  the  general  surface, 
and  accompanying  the  elevated  white  patches  of  the  mucous  membranes. 
Condylomata,  in  fact,  are  mere  transformations  of  co-existing  eruptive 
affections  of  the  scaly  or  tubercular  type  j  and  their  origin  can  be  traced 
to  local  causes,  which  tend  to  induce  this  peculiar  transformation.  For 
example,  the  spots  of  lepra  which  are  present  on  the  groin  and  abdomen, 
will,  as  they  approach  the  scrotum,  become  more  elevated  and  less  in- 
clined to  desquamative  change,  while  those  occupying  the  opposed  surfaces 
of  the  scrotum  and  inner  side  of  the  thighs,  will  present  all  the  charac- 
ters of  the  condylomatous  patch.  Again,  the  ordinary  lepra  spots,  by 
poulticing,  may  be  converted  into  condylomata ;  and  the  condylomata 
which  exist  may  be  transformed  into  scaly  spots  by  mere  attention  to 
cleanliness,  and  keeping  the  surface  free  from  moisture,  either  by  securing 
evaporation,  or  by  the  use  of  desiccants. 

In  such  circumstances,  the  manifest  cause  of  the  formation,  and  long 
continuance  of  the  condylomata  during  the  various  transformations  or 
changes  which  occur  in  the  general  cutaneous  eruptions,  is  plainly  refer- 
rible  to  the  site  they  occupy.  The  situation  in  which  these  affections 
form  is,  in  all  cases,  one  which  is  kept  more  or  less  constantly  moist 
and  tender ;  either  from  the  existence  of  an  acrid  secretion,  or  simply 
from  a  want  of  attention  to  cleanliness,  and  consequent  accumulation 
of  the  cutaneous  secretions  upon  surfaces  in  close  contact,  and  exposed  to 
mutual  friction.  These  determining  causes  of  the  condylomatous  form 
of  eruption  have  led  some  surgeons  to  regard  them  as  non-specific  affec- 
tions, due  simply  to  moisture  and  irritation.  Now,  while  warts,  with 
which,  by  some,  condylomata  have  been  confounded,  are  often  undoubt- 
edly due  to  such  a  cause — and  to  no  other,  which  is  essential — condylo- 
mata can  never  occur  without  the  pre-existence  of  the  indurated  chancre. 
Evidence  of  the  existence  of  this  will  very  generally,  in  male  patients, 
be  [found  in  the  presence  of  the  indurated  chancre  itself,  or  at  least 
of  the  indurated  cicatrix,  as  well  as  of  other  cutaneous  eruptions ;  and 
certainly  the  multiple  glandular  indurated  bubo  in  the  neighbouring 
lymphatic  chain  wiU  not  be  wanting.  In  the  female,  again,  the  condy- 
lomata may  be  early  developed  before  other  cutaneous  manifestations 
have  appeared,  and  the  induration  of  the  chancre  may  even  bo  already 
unrecognizable ;  for  in  them  the  site  of  the  chancre  is  far  more  likely  to 
be  overlooked,  and  the  induration  to  have  been  superficial  and  evanes- 
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cent.  But  the  cliaracteristic  bubo  will  here,  too,  preclude  tlie  careful 
observer  from  failing  to  recognise  the  syphilitic  infection. 

By  some,  condylomata  are  supposed  to  be  communicable — to  consti- 
tute, in  fact,  a  primary  but  peculiar  form  of  syphilis  ;  by  others,  they  are 
regarded  as  susceptible  of  communicating  the  regular  indurated  chancre 
to  any  healthy  individual  inoculated  with  the  condylomatous  secretion, 
or  coming  in  contact  with  such  a  surface,  as  during  coitus.  In  favour 
of  the  first  of  these  views,  the  presence  of  symmetrical  patches  of  condylo- 
mata, developed  in  parts  naturally  in  constant  contact,  has  been  adduced 
as  an  argument.  When  these  parts  are  on  opposite  halves  of  the  surface, 
as  in  the  case  of  the  nates,  the  tendency  to  symmetrical  development  of 
eruptive  affections,  which  owe  their  origin  to  a  constitutional  cause, 
should  suffice  in  reply.  When,  however,  they  are  upon  contiguous  sur- 
faces upon  the  same  side  of  the  body,  as  in  the  case  of  the  scrotum  and 
tbigh,  the  existence  of  the  determining  cause,  viz.,  filth  and  moisture, 
acting  most  effectively  upon  the  corresponding  surfaces  where  the  moist 
condylomatous  patches  already  existing  upon  one  side  present  these 
qualities  in  greatest  perfection  to  the  skin  upon  the  other,  symme- 
trical development  of  the  eruption  is  only  what  should  have  been  anti- 
cipated. Neither  need  it  be  matter  of  wonder  that  in  females  coming 
under  treatment  for  syphilitic  affections  of  the  genitals  and  skin,  the  dis- 
ease of  the  vulva,  on  admission  into  the  hospital,  should  be  found  to 
consist  of  nothing  but  condyloma  without  any  trace  of  an  indurated 
chancre.  For  while  this  is  not  by  any  means  uniformly  the  case,  the 
indurated  chancre  or  its  cicatrix  being  often  easily  detected,  especially 
when  it  has  existed  elsewhere  than  upon  the  genital  organs — the  in- 
durated multiple  bubo  will  always  be  found  to  exist,  whether  the  chancre 
can  be  discovered  or  not.  That  it  should  not  be  detected  in  most  of  the 
cases,  is  due  sometimes,  it  may  be,  to  want  of  careful  search;  sometimes 
to  looking  for  it  on  the  vulva  or  genital  organs  only  ;  sometimes  to 
ignorance  of  the  frequent  existence,  especially  in  such  a  favourable  locahty, 
of  the  transformation  in  situ  of  the  indurated  chancre  into  a  condyloma, 
as  has  already  been  mentioned. 

In  contradiction  of  the  second  of  these  views,  viz.,  that  the  condyloma 
is  capable  of  communicating  syphilis  by  inoculation  or  by  contact  to  a 
healthy  individual,  the  liability  to  mistake  as  to  the  real  source  of  the 
virus  which  has  been  employed  should  be  borne  in  mind  ;  and  the  chance 
of  the  condyloma  being  an  indurated  chancre  in  process  of  transformation 
in  situ,  should  be  duly  weighed  ;  while  the  possibility  of  the  patient 
inoculated  with  the  matter  derived  from  the  condyloma  having  the  expe- 
riment vitiated,  by  the  inoculated  surface  or  the  rest  of  his  body  being 
exposed  to  other  sources  of  syphilitic  contagion,  should  be  carefully 
guarded  against.  At  the  same  time  it  must  be  admitted  that  the  facts 
adduced  in  favour  of  the  inoculability  of  secondary  lesions,  and  more 
particularly  of  condyloma,  as  competent  to  produce  the  indurated  chancre, 
its  accessory  bubo,  and  a  syphilitic  systemic  radiation,  has  within  the 
last  few  years  gained  more  ready  belief  than  ever  before.  By  some,  the 
facts  adduced  in  evidence  are  still  explained  away ;  by  others  tliey  are 
too  readily  received  without  due  allowance  for  inaccuracy  or  fallacy  being 
attended  to  ;  while  others,  whose  experience  in  such  affections  has  been 
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most  extended — although  they  have  looked  for  such  results,  and  even 
practised  with  more  than  doubtful  propriety  experiments  for  the  purpose 
of  deciding  the  point — have  still  to  confess  that  while  they  would  will- 
ingly give  tlieir  assent  to  such  a  doctrine,  they  have  not  as  yet  met  with 
facts  Avhich  satisfy  them  as  to  its  truth. 

Those  pathologists  and  practitioners  who  have  come  to  helieve  in 
the  communicability  of  secondary  lesions,  state — 1.  That  the  secondary 
affections  whicli  occur  in  young  children,  and  are  of  hereditary  origin, 
especially  if  tliey  present  the  condjdomatous  form,  are  most  communi- 
cable ;  particularly  from  a  nursling  to  a  nurse,  and  from  the  latter  to 
one  or  more  other  children ;  or  from  one  child  to  another,  the  vaccine 
vii'us  forming  the  vehicle. 

2.  That  the  period  of  incubation  in  such  cases  is  always  a  long  one, 
extending  in  some  instances  to  even  forty-two  days ;  the  average  of 
different  experiments  being  from  about  twenty-two  to  twenty-six  days. 


Fig.  340. 


3,  That  the  resulting  lesion  is  always  a  papule  which  becomes 
ulcerated  and  presents  the  character  of  the  indurated  chancre,  with  its 
characteristic  bubo,  and  is  followed  by  the  usual  train  of  constitutional 
symptoms. 

In  our  own  experience,  while  we  have  not  felt  justified  in  making 
experiments  as  some  have  done  lo  satisfy  their  curiosity  in  this  par- 
ticular, we  have  had  no  such  undoubted  and  otherwise  inexplicable 
clinical  facts  as  to  lead  us  to  accept  the  above  propositions  as  absolutely 
proved.  We  see  no  reason,  however,  to  doubt  the  good  faith  of  those 
who  have  adduced  such  results ;  and  would  certainly  counsel  prudent 
adhesion  to  the  side  of  safety  in  all  manipulations  in  connection  with 
secondary  affections,  especially  when  abraded  and  exposed  surfaces  exist, 
and  should  assuredly  recommend  that  every  precaution  should  be  em- 
ployed in  vaccination  to  avoid  the  possibility  of  using  the  virus  from  an 
unknown  and  possibly  vitiated  source.    Further,  we  acknowledge  that 

Fig.  340.  Condylomata.— Acton. 
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it  would  certainly  afford  a  very  simple  explanation  of  the  occurrence  of 
the  indurated  chancre  in  men  who  have  connection  with  females  in 
whom  nothing  capable  of  inducing  contagion  can  be  detected,  unless 
condylomata  have  this  power ;  and  in  which  cases  hitherto,  roundabout 
means  of  contagion,  or  supposed  falsification,  has  been  the  only  means  of 
eluding  the  dilemma.  The  difficulty,  however,  recurs  that,  on  the 
other  hand,  patients  are  found  to  continue  for  months  indulging  in 
sexual  intercourse  with  females  who  have  condylomata  of  the  vulva,  and 
yet  escaping  scatheless  ;  while  the  peculiarity  of  all  such  secondary  con- 
tagions is,  that  the  disease  is  always  communicated  from  the  female  to 
the  male  patient,  and  never  vice  versa,  except  when  a  man  suffering  from 
secondary  syphilis  impregnates  a  healthy  female,  and  through  the  medium 
of  the  foetus  communicates  to  her  the  syphihtic  disease — such  communica- 
tion not  usually  occurring  until  about  the  third  month  of  pregnancy. 

By  some  it  is  supposed  that  this  affection  is  identical  with  "  sibbens 
which  at  one  time  used  to  prevail  much  in  this  country.* 

The  treatment  of  condyloma  consists  in  repeated  applications  of 
sulphate  of  copper,  nitrate  of  silver,  calomel,  a  weak  solution  of  corrosive 
sublimate,  or  mere  desiccants  and  astringents,  until  the  tubercles  dis- 
appear ;  in  careful  attention  to  the  utmost  cleanliness ;  in  keeping  the 
opposed  surfaces  on  which  they  are  situated  apart  from  each  other,  by 
the  interposition  of  dry  lint ;  and  in  the  use  of  such  constitutional  treat- 
ment as  is  thought  suitable  to  the  syphilitic  infection. 

Constitutional  Syphilis. 

The  only  means  by  which  the  syphihtic  poison  can  enter  the  system, 
is,  as  we  have  seen,  by  the  occurrence  of  the  indurated  chancre.  When, 
then,  the  induration  of  the  sore  is  recognizable,  no  means  we  can  employ 
will  altogether  prevent  the  invasion  of  secondary  symptoms.  Local 
measures,  such  as  excision  of  the  sore,  or  its  destruction  by  means  of 
caustic,  or  its  forced  continuance  in  the  open  condition — these  all  have 
been  tried  and  found  fruitless.  Similarly,  every  variety  of  constitutional 
treatment — mercury,  iodine,  **  decoctions  of  the  woods,"  nitric  acid,  pur- 
gatives, the  warm  bath — may  have  an  effect  in  modifying  the  progress  of 
the  disease,  but  cannot  altogether  prevent  the  appearance  of  the  symp- 
toms. In  fact,  at  the  present  day,  some  consider  all  such  treatment  as 
really  worse  than  useless  ;  for  they  regard  it  as  only  calculated  to  delay 
the  evolution  of  the  symptoms — conceahng  their  manifestation ;  and, 
when  these  do  make  their  appearance,  tending  to  render  them  of  a  more 
serious  character  than  naturally  they  would  have  been.  The  great  diffi- 
culty, therefore,  now  lies  in  determining  with  anything  like  accuracy 
what  the  natural  history  of  the  development  and  progress  of  the  syphilitic 
infection  really  is,  when  left  to  itself,  without  any  treatment  to  interfere 
with  its  spontaneous  evolution. 

That  the  poison  enters  the  system,  and  affects  every  texture  to  a 
greater  or  lesser  degree,  is  undoubted ;  but  how  this  takes  place  has  not 

*  Skae,  Northern  Journal  of  Medicine,  April  1844 ;  Gillespie,  Edinr.  Medical 
Montlily  Journal ;  Eicord's  Lectures  on  the  communicatiou  of  Syphilis  by  Vaccina- 
tion.   Translated  by  Dr.  P.  H.  Watson. 
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been  satisfactorily  determined.  Some  believe  that  the  lymi^hatics  form 
the  portal  by  which  it  radiates  its  influences,  others  that  the  venous 
system  acts  as  the  channel  for  its  conveyance  from  the  sore  into  the 
general  frame.  Certainly,  the  lymphatics  seem  to  be  the  parts  upon 
which  the  poison  first  produces  an  anatomical  effect ;  and  it  appears  not 
unreasonable  to  suppose  that  in  them  and  the  blood-forming  glands 
generally,  the  virus  is  stored  up  which  produces  continuous  eff'ects  upon 
distant  and  dissimilar  parts  during  the  early  months  of  the  systemic  affec- 
tion ;  and  that  from  them,  too,  an  altered  nutritive  fluid  is  aff'orded, 
which  determines  the  diseased  conditions  which  sometimes,  at  consider- 
able intervals — and  these  may  be  very  long — evolve  themselves,  and 
constitute  the  later  manifestations  of  the  syphilitic  infection. 

Looking  at  the  symptoms  of  constitutional  syphilis,  as  they  sponta- 
neously discover  themselves,  we  observe  at  once,  that  the  aff'ections 
which  characterise  the  commencement  of  the  disease  are  totally  distinct 
from  those  which  appear  near  its  close  ;  and  that  with  the  advance  of  the 
disease  the  nature  of  the  aff'ections  indicates  a  gradual  deterioration  of 
textuval  vitality,  and  a  tendency  to  more  destructive  if  to  less  acute 
results. 

The  early  affections  are  for  the  most  part  superficial  and  acute  ;  impli- 
cating those  parts  which,  as  Mr.  Hunter  expressed  it,  are  most  exposed 
to  cold.  The  later  affections,  on  the  other  hand,  are  deeper  seated, 
slower  in  their  evolution,  and  more  destructive  in  their  tendencies. 
These  two  extremes,  however  distinctly  and  sharply  defined  from  each 
other,  are  not  found  to  be  separated  by  any  broad  line  of  demarcation, 
but  gradually  merge,  the  one  into  the  other ;  so  that  we  have  a  class  of 
symptoms  mid- way  between  the  two,  which,  on  that  account,  have  been 
called  Transitional — the  symptoms  on  the  one  side  being  by  some  classi- 
fied as  Secondary,  those  on  the  other  as  Tertiary.  There  are,  however, 
many  who  cannot  admit  such  a  rigid  classification,  believing  that  the 
symptoms  are  not  only  continuous  but  even  transmutable.  Sometliing  of 
this  kind  is  undoubtedly  observed,  in  certain  cases,  when  mercury  is 
administered ;  the  tertiary  period  being  then  advanced.  By  others,  again, 
the  term  of  tertiary  is  objected  to  in  toto  ;  as  they  regard  all  the  manifesta  - 
tions included  in  this  period  as  due  to  the  administration  of  mercurials  ; 
and  therefore  they  assign  to  these  the  name  of  mermrio-syj^hilis  or  mei'- 
curial  disease. 

Admitting  without  reserve  the  difficulty  of  completely  separating 
between  the  secondary  and  tertiary  developments,  and  recognising  the 
convenience  of  the  term  transitional  symptoms,  we  shall  nevertheless  con- 
sider constitutional  syphilis  as  divided  into  secondary  and  tertiary 
affections. 

The  earliest  indications  that  the  system  is  already  affected,  and 
therefore  in  strict  phrase  the  earliest  symptoms  of  secondary  syphilis, 
are  the  indurated  base  of  the  chancre,  and  the  indurated  glandular 
enlargements. 

Next  to  those,  which  we  have  already  fully  considered,  come  the 
deranged  state  of  the  system  indicated  by  the  term  chloro-ansemia,  the 
syphilitic  fever,  the  cephalic  and  osteocopic  pains,  which  usually  are 
more  or  less  distinctly  manifested  in  all  cases  before  the  appearance  of 
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any  cutaneous  aflfection.  The  deranged  state  of  system  included  under 
the  term  chloro-ancemia  is  generally  indicated  by  a  sallow  appearance  of 
the  countenance,  more  or  less  emaciation,  a  sense  of  malaise,  lassitude, 
muscular  debility  and  headach,  along  with  palpitation  and  disturbance 
of  vision,  sometimes  with  bruit  de  souffle  accompanying  the  first  sound 
of  the  heart,  audible  both  in  the  cardiac  region  and  along  the  course  of 
the  blood-vessels  in  the  neck,  and  sometimes  with  oedema  of  the  lower 
extremities,  and  a  tendency  to  epistaxis.  That  tliis  condition  is  really 
due  to  a  deranged  state  of  the  blood,  and  therefore  accompanied  by  a 
general  disorder  of  the  blood-forming  glands,  is  proved  by  the  analysis 
of  that  fluid  made  by  M.  Grassl*  From  this  it  appears  that  the  propor- 
tion of  red  blood-corpuscles  is  diminished,  while  the  white  corpuscles 
and  albumen  are  relatively  increased.  This  condition  is  only  a  tempo- 
rary one,  however  ;  usually  passing  off  within  a  brief  period,  and  in  most 
instances  not  again  appearing. 

SypMlitic  Fever. — Although  this  symptom  is  recognised  by  most 
experienced  authorities,  it  has  been  denied  by  others.  It  certainly  is 
not  of  constant  occurrence,  but  is  frequently  met  with  in  patients  who 
have  not  been  subjected  to  treatment,  usually  commencing  about  ten  days 
or  a  fortnight  before  the  first  manifestation  of  the  cutaneous  eruptions. 
When  these  appear,  the  febrile  symptoms  usually,  though  not  constantly, 
pass  off.  The  febrile  reaction  is  generally  ushered  in  by  a  shivering 
fit.  Only  one  such  attack  may  occur  ;  sometimes,  however,  the  fever 
assumes  a  regular  or  irregular  periodicity,  and  the  regularity  may  be  so 
complete,  as  to  render  it  hable  to  be  mistaken  for  a  quotidian  or  tertian 
ague.  It  is  usually  after  such  disturbance  that  manifest  gastro-hepatic 
derangement  occurs,  attended  by  diminution  of  the  appetite  for  food,  a 
foul  tongue,  a  sense  of  nausea,  and  even  diarrhoea.  Headach  is  also  a 
prominent  symptom  j  sometimes  affecting  the  occipital  and  cervical 
regions,  sometimes  the  forehead ;  sometimes  diffused  over  the  whole  cra- 
nium, at  other  times  apparently  of  a  neuralgic  character,  and  affecting 
the  supra-orbital  or  infra-orbital  branches  of  the  fifth  nerve,  on  one  or 
both  sides.  The  osteocopic  pains,  which  are  so  troublesome  a  feature  of 
the  early  stages  of  syphilis,  affect  usually  the  articular  ends  of  the  bones. 
These,  Hke  the  headach,  are  generally  most  severe  at  night,  when  the 
patient  is  warm  in  bed  ;  subsiding  towards  morning,  and  absent  duxing 
the  day  ;  and  the  parts,  though  rarely  manifesting  any  further  indication  of 
the  inflammatory  process,  are  usually  tender  on  pressure  or  movement. 
Pain  is  also  sometimes  complained  of  when  the  shafts  of  the  bones,  espe- 
cially of  the  lower  extremities,  are  firmly  manipulated ;  and  recently 
the  existence  of  sternal  pain  has  been  noted  as  an  early  and  well-marked 
symptom. 

Syphilitic  Affections  of  the  Cutaneous  Surface. 

No  one  form  of  cutaneous  affection  is  specially  diagnostic  of  syi^hihs. 
Very  various  forms  of  eruption,  as  we  shall  see  immediately,  may  occur 
during  the  progress  of  the  infection  ;  nay,  nearly  every  form  of  skin  erup- 
tion may  exist,  at  the  same  time,  upon  the  surface  of  the  body.  The 
usual  course  of  events,  however,  is  for  the  eruptive  affections  to  manifest 
*  Eicord,  Le9onsur  la  Chancre,  2d  edit.,  p.  184. 
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'  themselves  consecutively  ;  those  which  appear  first  being  usually  more 
generally  diffused,  and  implying  less  derangement  in  the  nutrition  of  the 
cutaneous  textures,  than  those  which  occur  later,  and  wliich  produce  more 
serious  lesions  of  structure. 

The  best  classification  of  cutaneous  sypliilitles  is  that  of  Cazenave, 
who  an-anges  them  in  the  order  in  which  they  naturally  tend  to  manifest 
themselves.  It  is  as  follows  : — 1.  Exanthematous  ;  2.  Papular  ;  3. 
Squamous ;  4.  Vesicular ;  5.  Bullous  ;  6.  Pustular  ;  7.  Tubercular. 

Some  authors  speak  of  the  primary  and  secondary  syphilides.  By 
the  former  are  signified  the  condyloma,  which  we  have  already  described  ; 
shewing  that,  even  according  to  those  who  claim  for  it  a  special  power 
of  communicating  the  disease,  it  never  constitutes  a  true  primary  lesion — 
artificial  inoculations  practised  with  matter  derived  from  a  condylomatous 
surface,  invariably  producing  the  indurated  chancre,  and  not  a  condyloma. 

Although  the  eruptions  of  the  cutaneous  surface  never  fail  in  any 
case — usually  appearing  about  the  sixth  week  after  the  commencement 
of  the  indurated  chancre — there  are  determining  causes  which  appear  to 
possess  the  power  of  hurrying  on  their  development.  Such  are  the 
Ijonphatic  temperament,  privations,  violent  exercise,  the  excessive  use  of 
stimulants,  especially  of  malt  Kquors,  and  sudden  alternations  of  tempera- 
ture. They  also  occur  at  an  early  period  in  young  children,  infants,  and 
females  ;  in  such  cases  condyloma  usually  being  the  form  first  developed. 

Certain  general  characters  appertain  to  the  Syphilodermata,  no  one 
of  which  possesses  a  special  diagnostic  value  ;  but  when  found  com- 
bined in  any  case,  they  usually  suffice,  along  with  the  patient's  history, 
the  other  accompaniments,  and  the  effects  of  treatment,  to  render  diag- 
nosis a  very  simple  matter. 

These  characteristics  are  : — 1.  The  coppery  colour ;  2.  Generally 
rounded  form ;  3.  Desquamative  tendency ;  4.  Persistence  ;  5.  Poly- 
morphous character ;  6.  Absence  of  pruritus. 

Syphilitic  Exanthemata. 

These  are  of  two  kinds,  the  Erythematous  and  Roseolar  ;  and  one  or 
other,  or  even  both  combined,  generally  form  the  earliest  cutaneous 
manifestation  of  constitutional  syphilis.  The  usual  date  of  their  acces- 
sion is  from  the  tliirtieth  to  the  sixtieth  day  ;  it  is  uncommon  during 
the  period  between  the  sixtieth  and  ninetieth  ;  seldom  occurring  durino' 
the  fourth  month,  they  are  exceedingly  rare  in  the  fifth.  The  eruption 
consists  of  rose-coloured  spots,  which  seem  seated  in  the  texture  of  the 
cutis  vera,  and  are  unaccompanied  by  any  thickening,  elevation,  or 
desquamation  of  the  surface.  The  eruption  may  either  be  a  uniform  flush 
(erythema),  or  a  mottled  discoloration  (roseola).  The  abdomen,  front  and 
back  of  the  chest,  the  shoulders  and  upper  part  of  the  thighs,  are  usually 
the  parts  where  it  is  most  pronounced.  It  is  extremely  rare  to  find  the 
eruption  accompanied  by  any  febrile  reaction,  local  uneasiness,  or  rapid 
and  spontaneous  disappearance  ;  a  circumstance  which  serves  to  distinguish 
It  from  the  infantile  exanthems,  and  from  the  resinous  eruptions  usually 
produced  by  copaiba.  When  the  syphilitic  exanthems  are  expected  and 
looked  for,  it  will  usually  be  found  that  they  appear  gradually  ;  although, 
from  the  effects  of  violent  exercise  or  warm  bathing,  they  are  sometimes 
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rapidly  developed.  As  they  subside,  the  mottling  of  the  skin  loses  its 
blight  luie,  becoming  reddish,  then  yellow ;  sometimes  almost  violet  in 
tint,  and  then  giving  rise  to  the  "  trout-back  "  appearance,  by  which  term 
this  form  of  eruption  is  recognised  among  soldiers  (Hennen).  The  dis- 
coloration, in  strict  pathological  language,  now  constitutes  one  form  of 
macula.  The  usual  concomitants  of  the  syphilitic  exanthems  are  scabs 
among  the  hair  of  the  scalp,  papular  corona  veneris,  condylomata,  scabs  at 
the  margins  of  the  aloe  nasi  and  at  the  commissures  of  the  lips,  enlargement 
of  the  cervical  glands,  rheumatic  pains,  and  shedding  of  the  hair. 

Syphilitic  Papulce.    Lichen  Syphilitica. 

This  consists  of  small  miliary  or  lenticular  elevations  of  the  texture  of 
the  true  skin,  which  may  be  either  generally  diffused  over  the  surface, 
or  restricted  to  one  particular  part,  clustering  in  circles  around  a  common 
centre.  It  may  accompany  or  follow  the  exanthems,  but  is,  compared 
to  them,  a  rare  form  of  eruption.  When  they  first  form,  the  papulae  have 
usually  a  red  rosy  tint ;  but  after  desquamating,  and  for  a  time  present- 
ing a  glossy  surface,  they  either  disappear  and  leave  behind  a  dark- 
coloured  macula,  to  indicate  their  former  site,  or  by  coalescence  or  en- 
largement they  sometimes  become  transformed  into  tubercles,  or  consti- 
tute an  elevated  surface  with  an  irregular  outline.  This  form  of  erup- 
tion may  occur  on  any  portion  of  the  surface,  and  frequently  spreads  over 
the  whole  of  the  body,  except  the  hairy  scalp.  The  second  month  is  its 
usual  period  for  appearing ;  it  accordingly  frequently  accompanies  the 
exanthematous  affection,  and  then  usually  appears  on  the  forehead.  It 
may  be  complicated  with  iritis.  It  is  rarely  evanescent ;  but,  developing 
slowly,  remains  persistent  for  a  long  time.  Although  desquamation  of 
the  cuticle  is  common,  suppuration  or  ulceration  but  rarely  occurs.  The 
affections  with  which  it  is  liable  to  be  confounded  are — syphilitic  tuber- 
cles, simple  lichen,  and  acne.  The  tubercles  do  not  belong  to  this  early 
period,  are  of  much  larger  size,  involve  the  tissues  more  deeply,  and 
tend  to  ulcerate.  The  ordinary  lichen  is  always  attended  with  febrile 
excitement,  a  violent  prickly  itching  heat,  and  gastric  derangement ;  and 
is  very  evanescent.  Acne  indurata,  again,  is  recognised  by  its  site,  aaid 
by  the  absence  of  the  general  signs  of  the  syphilitic  infection. 

Squamous  Eruptions.    Pityriasis,  Psoriasis,  Lepra. 

By  some  the  scaly  eruptions  are  regarded  as  mere  desquamative 
changes  following  upon  an  erythematous,  papular,  vesicular,  or  tubercular 
affection.  Such  changes  may,  no  doubt,  be  frequently  observed,  but 
do  not  constitute  mere  terminations,  but  true  transformations,  of  one 
form  of  eruption  into  another. 

Pityriasis  is  the  form  of  scaly  eruption  which  occurs  most  frequently 
upon  the  scalp,  or  other  parts  of  the  surface  covered  with  hair.  The 
patches  are  small,  rounded,  of  a  dusky  red  colour,  and  covered,  particu- 
larly at  the  margin,  with  thin  furfuraceous  scales  of  epidermal  tissue. 
These  collect  in  large  quantities,  become  detached  in  brushing  or  comb- 
ing the  hair,  and  fall  as  dandruff. 


SYPHILITIC  ERUPTIONS. 


1169 


Lcjpra  and  Psoriasis  may  occur  upon  any  part  of  the  surface.  The 
patclies  are  larger  than  in  pityi-iasis,  still  rounded  (Lepra),  and  tend  to 
extend  marginally,  the  centre  presenting  a  depressed  red  or  coppery 
tint,  with  a  white  or  silvery  desquamating  and  sliglitly  elevated  border 
(Biott).  When  the  patches  remain  discrete,  the  affection  is  commonly 
called  Psoriasis  Guttata ;  when  they  coalesce  and  form  irregular  curved 
outlines.  Psoriasis  Diffusa  or  Qyrata.  After  the  eruption  disappears,  the 
cutaneous  texture  occupied  by  them  presents  white  depressions,  due  to 
absorption  following  on  the  modification  of  its  nutrition,  and  the  removal 
of  its  pigment. 

When  Lepra  and  Psoriasis  occur  upon  the  palms  of  the  hands  and 
soles  of  the  feet,  the  appearance  presented  is  very  characteristic ;  a  red 
blotch,  pustule,  vesicle,  or  bulla  forms,  and  extends  irregularly  ;  the  scarf 
skin  becomes  detached,  and  a  dark  red,  coppery,  tender  surface  is  ex- 
posed, which  is  made  more  obvious  by  being  set  in  a  border  of  under- 
mined cuticle.  The  exposed  true  skin  is  usually  very  tender,  and  becomes 
traversed  by  fissures,  following  the  flexion  lines  of  the  parts.  These 
bleed,  and  render  a  secretion,  which  may  be  either  serous  or  purulent — 
possessing  an  offensive  odour. 

Vesicular. — The  vesicular  form  of  eruption  is  not  so  rare  a  symptom 
of  syphilis  as  some  seem  to  imagine,  and  tends  to  appear  before  the 
sixth  month  of  contagion.  The  vesicles  occur  over  the  back  and  front 
of  the  trunk,  and  upon  the  extremities.  They  may  be  small  and 
acuminated  (Eczema),  or  large  and  rounded  (Herpes  Syphilitica),  scat- 
tered or  arranged  in  groups.  The  herpetic  vesicles  contain  a  yellowish 
citrine- coloured  fluid.  When  large  and  irregularly  grouped  upon  a 
dark  coppery  surface,  they  resemble  in  character  the  herpes  phlyctenodes. 
AVhen  smaller,  and  aggregated  upon  a  circular  or  ovoid  surface,  they 
resemble  the  herpes  circmatus.  In  other  cases,  the  centre  of  the  vesicles 
becomes  umbilicated ;  and  when  these  are  large,  the  eruption  closely 
resembles,  and  has  been  mistaken  for  varicella.  In  other  instances,  the 
vesicles  form  upon  the  summit  of  a  papule,  which  remains  after  the 
fluid  has  been  absorbed,  or  has  escaped  by  rupture  of  the  vesicle.  These 
eruptions,  at  a  comparatively  early  period,  usually  terminate  by  forming 
thick,  dark-coloured  crusts,  which  are  very  persistent.  When  the  scabs 
are  removed,  a  superficial  ulcerated  surface  is  exposed ;  and  when  the 
crusts  spontaneously  separate,  a  depressed  copper-coloured  or  dark  pur- 
plish cicatrix  remains  for  a  long  time,  marking  the  site  the  eruption 
occupied.  By  degrees,  however,  the  cicatrix  becomes  pearly  white. 
The  syphilitic  nature  of  a  vesicular  eruption — besides  the  existence  of 
general  and  special  symptoms  of  the  syphilitic  infection — is  distinguished 
by  the  absence  of  pain  and  acute  symptoms,  and  by  the  dark  colour 
of  the  areola  and  macula. 

Pustular  :  Acne,  Impetigo,  Ecthyma,  Pustulo-crusfaceous  Eruptions. 

If  any  credit  can  be  attached  to  the  account  given  by  eye-witnesses 
of  the  form  assumed  by  syphilis  when  it  appeared  in  Italy  in  the  fifteenth 
century,  we  should  believe  that  pustular  eruptions  were  then  the  usual 
type.    Were  this  the  case,  it  might  be  explained,  either  by  the  greater 
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intensity  of  the  disease,  or  by  the  great  degree  of  depression  of  system 
which  existed  in  those  who  suffered  from  it.  At  the  present  day,  cer- 
tainly, the  latter  condition  appears  very  frequently  to  determine  the 
sujipurative  result. 

The  common  site  for  the  commencement  of  a  syphilitic  pustular 
eruption  is  upon  the  hairy  scalp.  Thence  it  may  extend  to  the  face 
and  elsewhere.  Sometimes  it  affects  the  lower  extremities,  while  the 
rest  of  the  surface  is  free.  Wlien  the  eruption  occurs  upon  the  limbs 
alone,  it  may  afford  a  valuable  assistance  in  the  diagnosis  of  the  nature 
of  the  disease.  We  shall  see  immediately  the  characters  which  apper- 
tain to  certain  of  these  pustular  eniptions,  as  they  belong  to  the  earlier 
or  the  later  stages  of  the  syphilitic  infection ;  but  we  may  mention  at 
present,  that  when  they  are  generally  diffused  over  the  surface,  they  are  for 
the  most  part  connected  with  the  early  periods  of  the  infection  ;  when 
again  they  are  localized,  they  usually  belong  to  the  later  and  transitional 
secondary  period.*  The  pustular  eruptions  may  assume  either  the  phly- 
zaceous  or  the  psydraaeous  form ;  the  former  the  more  usual  type.  The 
Phlyzaceous  type  is  represented  by  Ecthyma  ;  the  Psydraceous  by  either 
Impetigo  or  Acne. 

Syphilitic  Ecthyma  is  the  most  common  of  the  pustular  eruptions  ; 
but,  except  in  one  form,  is  in  reality  a  rare  affection.  It  may  occur 
upon  any  part  of  the  surface,  from  the  scalp  to  the  lower  extremities ; 
but  it  is  rare  to  find  it  generally  diffused,  being  usually  confined  to 
one  region.  An  early  form  of  the  disease  produces  the  scabs  or  crusts 
among  the  hairs  upon  the  head  which  is  so  common  a  feature  of  the 
beginning  of  the  syphUitic  infection,  when  a  roseolar  or  squamous 
eruption  covers  the  general  surface.  The  commencement  of  this,  as  of 
all  other  phlyzaceous  eruptions,  as  described  by  "Willan,  consists  ia  the 
formation  of  a  dense  elevated  papule,  of  a  bright  red  colour,  the  cuticle 
of  which,  within  a  day  or  two,  becomes  elevated  by  the  formation  of  pus 
between  it  and  the  skin.  The  pustule,  thus  rapidly  formed,  has  usually 
a  dark  outline  of  a  coppery  or  almost  brown  hue,  resembling  very  closely, 
especially  in  cachectic  cases,  the  Ecthyma  nigrum  and  cachecticum  of  some 
dermatologists.  In  this  form  the  pustule  soon  accretes  into  a  scab  or 
crust,  of  a  dark  brown  colour,  and  flattened  aspect,  which  has  no  ten- 
dency to  increase  by  extension  of  the  underlying  ulceration.  When 
this  crust  is  removed,  the  superficial  ulcer  speedily  heals,  and  leaves  a 
slight,  shallow,  but  permanent  cicatrix,  like  that  of  vaccinia. 

The  deep  variety  of  the  ecthymatous  eruption  occurs  at  a  later  period 
in  the  syphilitic  development,  generally  accompanying  the  affections  of 
the  testicle,  and  nodes  of  the  bones.  It,  ia  other  words,  appertains  to 
the  transitional  class  of  symptoms,  and  lies  midway  between  the  early 
secondary  and  the  later  tertiary  affections.  The  formation  of  the 
pustule  follows  the  same  progress  as  has  just  been  described ;  but 
here  the  crust  enlarges,  the  ulcer  beneath  being  more  deeply  seated,  and 
having  a  tendency  to  extend  its  limits.    The  scab  which  results  is  there- 

*  A  fact  which  obviously  had  not  escaped  the  keen  observation  of  Gabriel  Fallo- 
pius,  who,  writing  in  the  sixteenth  century,  says — "  Wlien  the  pustules  invade  the 
whole  body,  and  when  they  are  developed  in  the  hair  and  beard,  it  is  a  sign  that  tlie 
French  disease  has  been  contracted  within  five  or  six  months." 
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fore  somewhat  cup-shaped,  being  formed  by  a  series  of  eccentric  or  marginal 
additions,  the  central  portion,  which  was  first  formed,  being  thinnest ;  the 
external  rings,  which  sometimes  overlap,  and  at  other  times  lie  within 
the  ulcer,  being  thickest.  On  removing  the  scab,  the  ulcer  usually  shows 
an  abrupt  irregular  outline,  the  surface,  especially  around  the  margin, 
presenting  an  ash-grey  coating.  Sometimes  the  central  portion  appears 
covered  with  a  crop  of  weak  flabby  granulations.  The  cicatrix  which 
results  is  usually  of  a  dusky  red  or  coppery  tint,  darker  around  its  mar- 
gin than  in  the  centre,  gradually  becoming  of  a  dull  white  hue,  but 
never  exhibiting  the  regular  punched  out  pit  which  is  so  characteristic  of 
the  earlier  and  less  destructive  form  of  ecthyma.  This  late  variety  of 
ecthyma,  attended  by  deep  seated  ulceration,  has  very  frequently  been 
found  to  follow  in  the  train  of  the  phagedeenic  indurated  chancre  ;  and 
may  be  held  as  a  touchstone  of  the  cachectic  state  of  the  constitution, 
usually  presaging  serious  mischief  in  the  future,  with,  in  all  probability, 
tendency  to  the  implication  of  internal  organs  in  the  tertiary  period. 

Impetigo. — The  pustules  of  syphilitic  impetigo  are  variable  in  size, 
usually  flat,  the  thickened  and  papularly  elevated  cutis  being  affected 
centrally  by  the  ulceration ;  a  crust  forms  of  a  granular  aspect,  and 
grejdsh  or  greenish-yellow  colour,  elevated  above  the  surface,  the  centre  and 
not  the  margin  being  most  prominent.  AVTien  the  crust  is  detached,  or 
separates  spontaneously,  the  ulcerated  surface  will  be  found  to  present 
different  aspects,  but  has  a  special  tendency  to  the  formation  of  a  central 
elevated  granulating  prominence.  In  cicatrizing,  progress  is  usually  made 
from  the  circumference  towards  the  centre ;  sometimes,  however,  where 
tha  ulcerous  patch  has  formed  from  the  coalescence  of  several  impetiginous 
pustules,  the  cicatrization  may  begin  from  some  of  the  central  islands, 
and  extend  marginally.  When  patches  of  ecthyma  or  impetigo  form  by 
confluence,  a  large  ulcerated  surface  becomes  covered  by  a  continuous 
crust,  which  continues  to  extend  marginally ;  such  eruption  is  usually 
denominated  Pustulo-crustaceous,  by  French  dermatologists.  It  only 
occurs  in  the  more  advanced  or  transitional  secondary  period,  and  always 
leaves  an  excavated  cicatrix,  marked  and  seamed  as  if  the  surface  had 
been  produced  by  a  deep  scald. 

Impetiginous  eruptions  most  commonly  occur  upon  the  face,  espe- 
cially the  alse  nasi,  commissures  of  the  lips  and  eyehds,  the  margins  of 
the  eyebrows,  and  among  the  beard  or  whiskers  ;  sometimes  also  upon 
the  mens  veneris  and  scrotum.  When  these  impetiginous  ulcers  form 
upon  the  extremities,  they  have  a  greater  tendency  to  extension  than 
when  upon  the  head,  face,  or  scrotum. 

Acne. — In  syphilitic  acne  the  pustules  are  usually  small,  acuminated, 
seated  upon  a  prominent  papular  base,  have  little  tendency  to  extend,  and 
are  essentially  chronic  in  their  progress.  The  scabs  which  form  are  gene- 
rally small,  dry,  yellowish,  or  yellowish  brown.  On  separating,  a  dry 
desquamating  papule  of  a  dusky  or  coppery  tint  remains,  constituting  when 
the  syphilitic  acne  occurs  upon  the  face  or  back,  the  most  distinctive 
characteristic  by  which  we  recognise  its  difference  from  the  simple  form 
of  acne.  Besides  tliis,  however,  we  usually  find  other  early  symptoms 
of  constitutional  syphilis  to  aid  us  in  arriving  at  a  true  diagnosis.  When 
syphilitic  acne  occurs  upon  the  extremities,  where  the  simple  form  may 
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be  said  never  to  form,  tlie  same  difficulty  in  diagnosis  need  not  be  anti- 
cipated. 

Bullous  :  Pemphigus,  Pompholyx,  Rupia. 

In  Pempliigus  and  Pompholyx  tlie  bullaj,  or  blebs,  resemble  those 
which  are  produced  by  drops  of  boiling  water  falling  on  the  surface.  Of 
a  circular  or  ovoid  form,  they  vary  in  size  from  an  inch  to  more  in  diame- 
ter. The  cuticle,  beneath  which  a  serous,  sero-purulent,  or  sanguinolent 
fluid  is  effused,  is  but  slightly  elevated  above  the  surrounding  surface, 
which  is  usually  more  or  less  stained  of  a  violaceous  or  coppery  tint. 
The  eruption  may  terminate  in  absorption  of  the  fluid  and  desquamation 
of  the  separated  cuticle,  or  in  bursting  or  rupture  of  the  bleb,  and  ulcera- 
tion of  the  exposed  surface  of  the  skin. 

This  form  of  eruption  is  commonly  met  with  in  children  born  of  syphi- 
litic parents.  The  blebs  may  exist  at  the  time  of  birth — especially  when 
the  infant  is  still-born —  or  may  appear  within  a  short  time  after  birth. 
The  most  common  site  for  the  bullous  eruption  is  upon  the  soles  of  the 
feet  and  palms  of  the  hands  ;  where,  in  fact,  the  cuticle  is  thickest  and 
yields  least  readily.  Pemphigus  in  the  child  is  not,  however,  necessarily 
due  to  syphilis ;  occurring  sometimes  in  unhealthy  seasons  among  the 
children  of  the  poor,  and  due  in  them  to  a  cachectic  state  of  the  general 
health  engendered  by  insufficiency  in  the  nutritive  quality  of  the  food. 

Pemphigus  in  the  adult  is  a  very  rare  affection  ;  unless,  as  some  have 
supposed,  the  early  stage  of  psoriasis  palmaris  is  really  of  a  bullous 
kind. 

Rupia  is  by  some  classified  among  the  pustular,  by  some  among  the 
bullous,  syphilitic  eruptions ;  but  as  the  question  is  wholly  dependent  upon 
whether,  in  the  early  stage,  the  elevated  cuticle  contains  a  purulent  or 
serous  fluid,  it  matters  little  under  which  head  we  place  this  affection. 
In  most  cases  the  preliminary  condition  consists  of  a  papular  elevation 
of  the  surface.  Upon  this  a  vesicle  forms,  containing  a  bloody  serum. 
This  in  most  cases  is  absorbed  ;  a  crust  forming  in  its  place,  of  a  greenish 
yellow  colour.  Ulceration  is,  however,  progressing  beneath,  and  adding 
marginally  to  the  crust,  which  rises  from  the  surface  in  a  conical  form, 
resembhng  in  some  cases  a  limpet,  in  others  rather  an  oyster  shell  in 
shape.  As  the  crust  desiccates,  it  grows  darker  until  the  summit  may 
become  almost  black.  The  margin  of  the  crust  is  usually  sun'ounded  by 
a  copper-coloured  or  violet-tinted  areola. 

When  the  crust  is  removed,  the  ulcer  beneath  is  found  to  have  a  cir- 
cular outline,  with  an  abrupt  sharply-defined  margin,  the  centre  occupied  . 
by  an  elevated  granulating  surface  corresponding  to  the  interior  of  the  : 
rupial  crust.    When  left  to  itself,  the  scab  usually  separates  before  the  > 
central  part  has  finally  cicatrized.    The  granulating  surface  accordingly 
becomes  again  covered  with  a  crust,  if  left  exposed  ;  and  the  former  : 
appearance,  in  a  modified  degree,  is  reproduced    The  cicatrix,  when  i 
recently  formed,  is  then  elevated  ;  of  a  coppery  or  dusky  colour.    Under  r 
the  sUghtest  irritation  it  tends  to  give  way  ;  at  a  later  period,  however,  . 
the  cicatrix  is  depressed  below  the  level  of  surrounding  parts,  and  leaves 
ultimately  an  indelible  white  stain. 

The  face  and  upper  extremities  are  the  most  common  sites  for  this 
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very  unsightly  eruption.    It  is  a  late  symptom,  merging  into  the  tertiary 
type,  and  accompanying  affections  of  the  bones,  testes,  and  areolar  tissue. 
Eupia  rarely  occurs  except  in  ill-nourished  and  feeble  systems. 

TUBEECULAE. 

These,  like  the  papula,  consist  of  solid  elevations  formed  by  thicken- 
ings of  the  tissue  of  true  skin.  They  differ,  however,  from  them  in  being 
of  a  much  larger  size,  in  the  greater  thickness  of  the  cutaneous  texture 
engaged  in  their  formation,  in  their  tendency  to  ulcerate,  and  in  the  late 
period  of  their  appearance. 

There  are  tubercles,  however,  which  belong  to  two  different  periods 
in  the  history  of  the  syphilitic  infection  : — 1.  Those  which  terminate  in 
desquamative  changes  and  resolution  ;  2.  Those  which  terminate  in 
ulceration. 

Those  which  belong  to  the  first  class  are  hke  small  shot,  peas,  or 
lentils ;  sometimes,  however,  attaining  the  size  of  a  cherry.  They  usually 
appear  after  the  occurrence  of  one  or  more  of  the  earlier  cutaneous  erup- 
tions ;  but  may,  after  mercurial  treatment,  employed  from  the  period  of 
the  existence  of  the  indurated  chancre,  form  the  earliest  cutaneous  mani- 
festation of  the  syphilitic  infection.  They  may  be  sparsely  scattered 
over  the  surface,  or  grouped  circularly  around  a  centre  of  healthy  integu- 
ment The  circle  is  sometimes  continuous,  sometimes  broken ;  or  two 
or  more  circles  may  coalesce  and  form  an  irregular  figure.  Sometimes 
they  cluster  together  in  masses  resembling  a  mulberry.  They  occur 
most  frequently  upon  the  face,  trunk,  and  upper  extremities ;  but  may 
appear  on  any  part  of  the  surface.  They  are  usually  of  a  ruddy  or 
violaceous  tint.  Sometimes,  however,  they  are  pale,  and  exactly  like 
the  surrounding  integument.  The  surface  is  usually  tense  and  shining, 
tending  to  desquamate  or  even  to  form  scabs.  In  the  circinate  variety, 
the  spontaneous  scaling  and  resolution  of  one  crop  of  such  tubercles  is 
commonly  followed  by  a  fresh  crop  appearing  external  to  and  continuous 
with  the  former,  the  outline  of  the  tubercular  formation  becoming  thus 
gi'adually  wider  and  wider. 

2.  Tubercles  which  terminate  in  ulceration.  These  usually  form 
elevated  masses  or  patches  of  a  dusky  red  or  violaceous  colour,  and  of  a 
rounded,  oval,  or  irregularly  circular  form.  The  ulceration  may  com- 
mence at  an  early  period  of  their  progress,  or  be  delayed  till  the  tubercle 
has  attained  some  development.  The  surface  of  the  tubercle  usually 
first  desquamates,  and  then  ulceration  commences  beneath  the  detached 
layers  of  cuticle.  In  other  cases  the  ulceration  commences  in  that  por- 
tion of  the  diseased  texture  which  was  first  afiected,  i.  e.,  the  central.  In 
other  cases,  again,  the  destructive  process  begins  deeply,  and  not  only 
destroys  the  thickness  of  the  skin  but  penetrates  determinedly ;  as  in 
some  instances  where  the  alee  of  the  nose  are  thus  removed  or  per- 
forated. The  surface  where  the  ulceration  is  progressing  usually  possesses 
the  character  of  a  serpiginous  sore  ;  cicatrization  following  closely  upon 
the  progressive  advance  of  the  ulceration.  In  some  cases  the  surface  is 
covered  by  a  thin  crust ;  in  others,  the  crust  is  thick,  and  the  formation 
of  matter  very  copious.    The  form  and  progress  of  these  tubercles,  except 
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ill  SO  far  as  tliey  are  more  destructive,  resembles  that  of  the  first  form. 
The  cicatrices  left  behind  present  the  same  generally  circular  or  roimded 
outline,  and  are  at  first  of  a  dark  hue ;  but  ultimately  they  present  a 
seamed  appearance,  of  a  dull  white  colour ;  and  the  depressions  between 
these  cicatricial  bands  usually  mark  the  sites  of  the  separate  tubercular 
formations  of  which  the  patch  was  composed.  The  concomitants  of  these 
tubercles  are  the  afiections  of  the  bones,  testes,  areolar  tissue,  and  internal 
organs. 

The  ulceration  attending  upon  the  tubercular  eruption  is  liable  to  be 
mistaken  for  Lnipus  Exedens ;  but  may  be  distinguished,  in  that  lupus 
usually  exists  before  puberty,  is  accompanied  by  a  greater  degree  of  irri- 
tation, and  ordinarily  inflicts  far  less  serious  injury  to  the  part,  even 
after  continuing  for  years.  These  tubercles  are  distinguished  from  can- 
cerous aiFections,  again,  by  their  softer  consistency,  the  absence  of  lan- 
cinating pain,  and  the  integrity  of  the  neighbouring  lymphatics. 

ULCEEOUS. 

These,  appertaining  to  the  secondary  period,  we  have  seen,  may  origi- 
nate in  several  of  the  forms  of  eruption  which  we  have  considered ;  in 
the  Vesicles,  Pustules,  Bull«,  and  Tubercles.  Their  general  characters 
consist  in  the  more  or  less  circular  outKne  of  their  margins,  their  everted 
or  undermined  and  serrated  edges,  their  greyish,  irregular  surface,  accom- 
panied with  an  unhealthy  gummy  sanies  containing  blood  and  the  detritus 
of  the  tissues,  and  usually  possessing  a  foetid  disgusting  odour.  The 
ulcers  are  sometimes  actively  extending,  at  others  stationary ;  sometimes 
shewing  no  inclination  to  heal,  at  other  times  healing  at  one  part  and 
extending  at  another.  There  is  rarely  one  sore;  usually  several.  The 
surrounding  tissues  are  never  healthy ;  but  present  more  or  less  thick- 
ening and  discoloration.  The  situation  of  the  sore  is  usually  one  where 
simple,  non-constitutional  ulcers  rarely  occur.  Sometimes  they  heal 
beneath  the  crusts  which  form  upon  their  surface ;  more  commonly  the 
crust  separates  before  this  occurs.  The  cicatrix  usually  forms  from  the 
margins  towards  the  centre  ;  sometimes,  however,  irregularly,  or  from 
the  centre  towards  the  margins ;  and  leaves  behind  more  or  less  defor- 
mity, proportioned  to  the  depth  and  extent  of  the  ulceration.  Those 
which  form  from  the  existence  of  a  vesicular  eruption  are  ordinarily 
superficial  and  equably  diffused.  Those  which  accompany  the  early 
pustules  affect  the  skin  more  deeply,  are  not  usually  confined  to  one 
spot,  but  diffused  over  the  surface,  and  leave  more  or  less  pitting  beliind. 
Those  which  originate  in  the  later  pustules  and  bullae  are  more  commonly 
limited  to  one  part,  and  are  more  destructive  in  their  results  ;  while  the 
tubercular  affections  usually  occur  only  in  one  part,  are  serpiginous  in 
their  character,  and  leave  behind  considerable  deformity  from  puckering. 

Treatment  of  Sypliilitic  Cutaneom  Affections. 

"Without  doubt  this  should  be  essentially  constitutional ;  adapted  to 
relieve  the  system  of  the  vitiated  state  which  the  syphihtic  virus  lias 
introduced,  and  of  which  these  skin  eruptions  are  only  symptomatic. 
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The  natm-e  of  this  constitutional  treatment  differs  according  to  the  views 
held  by  each  individual  practitioner  as  to  the  effects  of  certain  remedies, 
to  which  for  long  has  Leen  accorded  the  power  of  relieving  the  system 
of  the  poison.  Others  again,  regarding  the  eruption  as  a  natural  effort 
of  the  frame  to  relieve  itself  of  the  morbid  condition  which  has  been 
superinduced,  object  to  the  employment  of  any  remedial  agent  which 
shall  effect  the  removal  of  the  virus  by  any  other  channel  than  the 
cutaneous  secretion.  No  doubt  the  syphilitic  condition  left  to  itself 
will  in  process  of  time  undergo  a  spontaneous  cure ;  but  how  long  a 
time  may  be  occupied  in  that  cleansing  process  cannot  be  determined  by 
the  data  we  at  present  possess ;  unless  indeed  we  regard  the  method  of 
cure  by  sypMlization — by  the  use  of  the  decoction  of  the  woods — by  the 
use  of  purgatives,  diuretics,  sudorifics — by  dietetics  and  the  hunger  cure — 
as  equivalent  to  mere  temporizing  with  the  patient.  Then,  if  this  is 
granted,  the  time  is  still  found  to  be  very  uncertain — six  months,  nine 
months,  or  a  year,  being  the  periods  usually  assigned  as  the  probable 
dates  within  which  a  patient  may  expect  to  find  himself  rid  of  the  ten- 
dency to  the  occurrence  of  cutaneous  manifestations.  We  must,  there- 
fore, bear  in  mind  that  the  mere  fact  of  the  disappearance  of  every  trace 
of  eruption  will  not  necessarily  secure  the  patient  against  the  chance  of 
a  reappearance  of  the  enemy  in  a  site,  at  a  period,  and  in  a  form  which  was 
least  expected.  The  special  advantages  of  each  of  the  methods  of  systemic 
treatment,  now  in  common  use,  we  must  reserve  for  separate  considera- 
tion. Meanwhile,  taking  it  for  granted  that  the  constitutional  manage- 
ment is  attended  to,  we  will  consider  the  treatment  of  the  local  affections. 

During  the  early  stage  of  the  disease,  while  nyctalcopic  pains,  febrile 
symptoms,  and  chloro-aneemia  exist,  the  hot-air,  vapour,  or  Turkish  bath, 
will  be  found  very  advantageous  in  determining  cutaneous  congestion, 
and  hurrying  on  the  eruptive  symptoms  ;  relieving  thereby  internal  organs 
— more  particularly  the  blood-forming  glands,  which  appear  to  be  em- 
barrassed at  this  stage  of  the  disease.  The  effect  of  warm-bathing  is 
therefore  advantageous  in  a  threefold  manner — 1.  By  promoting  clean- 
liness and  free  transpiration.  2.  By  hurrying  on  the  cutaneous  evolution. 
3.  By  relieving  the  early  febricular  symptoms.  These  baths,  if  properly 
conducted,  have  no  tendency  to  weaken  the  patient,  or  to  make  him 

usceptible  of  cold.  To  secure  him  from  these  risks — which  lead  many 
•0  employ  warm-bathing  with  great  distrust  in  its  advantages — certain 

recautions  should  be  taken.  The  bath  should  not  be  too  hot,  nor 
continued  for  too  long  a  time ;  it  should  be  taken  in  the  evening,  and 

ot  too  soon  after  a  meal ;  two  baths  in  the  week  are  sufficient ;  and 
cold  bathing  in  the  morning  need  not  be  interrupted.    There  is  seldom 

ny  advantage  in  medicating  the  bath,  especially  if  mere  glutinous  sub- 

tances  or  detergents  are  what  is  designed  to  be  employed.  Of  course, 
mercurials  soluble  in  water,  iodine,  or  bromine,  do  act,  and  that  very 
powerfully ;  while  certain  salines  may  produce  some  further  effect  than 
would  reside  in  water  alone — especially  the  natural  thermal  saline  springs. 

When  eruptive  affections  appear  upon  the  face,  and  are  of  a  non- 
ulcerative type,  a  lotion  containing  corrosive  sublimate  will  often  serve 
to  reUeve  the  patient  from  what  he  feels  to  be  a  plague  mark.  For  a 
like  purpose  mercurial  and  iodine  ointments  are  in  common  use,  and  act 
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powerfully  in  aborting  the  progress  of  the  papular  and  scaly  eruptions 
more  particularly.  When  vesicles  or  blebs  appear,  or  fissures  or  hacks 
coniplicato  the  surface  of  the  eruption,  the  solution  of  nitrate  of  silver 
will  in  most  instances  relieve  the  irritation,  and  protect  and  harden  the 
surface,  better  than  any  oily  or  greasy  substance.  In  some  cases  calomel 
and  starch  powder,  dusted  over  the  surface,  desiccates  and  protects  the 
tender  and  exposed  skin.  Where  ulceration  exists,  various  lotions  may 
be  employed;  containing  the  sulphate  of  copper  or  zinc;  the  nitrate  of 
silver;  the  clilorinated  soda  ;  the  permanganate  of  potash  ;  the  tartarized 
iron ;  or  iodine  in  solution.  In  many  cases  the  black  or  yellow  wash 
will  be  found  more  successful  The  selection  and  strength  of  the  lotion 
must  be  regulated  by  tlae  condition  of  the  surface,  and  the  special  circum- 
stances of  the  case.  Before,  however,  applying  it,  the  crusts  should  all 
be  carefully  removed  by  means  of  a  bread  and  water  or  bread  and  milk 
poultice.  The  lotion  is  applied  by  means  of  lint,  soaked  in  the  solution 
and  covered  in  with  gutta  percha.  Sometimes  ointments  containing  a 
stimulating  mercurial  will  be  found  more  efficient  than  any  other  medi- 
cament. These  are  applied  once  or  twice  in  the  twenty-four  hours ; 
and  to  prevent  the  lard  with  which  they  are  made  from  accreting  and 
becoming  rancid,  it  is  always  well  to  cleanse  the  whole  surface  by  means 
of  a  weak  alkaline  lotion  once  at  least  in  the  course  of  the  day. 

Secondary  Affections  of  the  Appendages  of  the  SJdn. 

Alopecia — Falling  out  of  the  hair.  This  occurs  in  three  different 
forms,  and  belongs  to  different  stages  in  the  syphilitic  infection. 

These  forms  are,  1.  Defluvium  Capilli — thinning  of  the  hair,  not 
only  of  the  scalp,  but  of  the  eyebrows,  eyelashes,  beard,  whiskers,  and 
generally  over  the  surface.  This  commences  during  the  early  stage  of 
the  syphilitic  infection,  before  almost  any  eruption  has  appeared ;  but 
may  continue  for  a  considerable  period  during  the  first  year  of  the  syphi- 
litic disease.  The  symptoms  which  attend  its  commencement  are  chloro- 
anjemia,  febrile  derangement,  enlargement  of  the  cervical  ganglia, 
nocturnal  headach,  and  usually  some  degree  of  exanthematous  redness 
of  the  surface,  with  congestion  of  the  fauces.  The  degree  of  shedding 
of  the  hair  varies  much ;  in  some  cases,  coming  out  in  handfuls,  and 
giving  the  patient  a  most  singular  appearance ;  in  others  so  slightly,  as 
not  to  attract  the  attention  of  the  patient  till  discovered  by  the  sui-geon, 
who,  drawing  a  lock  of  hair  through  his  fingers,  finds  that  it  comes  away 
in  quantity  and  with  unusual  facihty. 

This  early  form  of  alopecia,  however  complete  may  be  the  shedding 
of  the  hair,  does  not  entail  permanent  baldness  ;  the  hair  bulbs  remaining, 
intact,  the  growth  is  reproduced.  We  cannot,  however,  arrest  the  falling 
out  of  the  hair  ;  as,  before  it  begins  to  manifest  itself,  the  hair  has  already 
lost  its  attachment  and  must  necessarily  be  exfoliated.  The  constitu- 
tional treatment  of  syphilis  is  all  that  is  requisite  for  this  form  of 
alopecia.  Should,  however,  a  scaly  eruption,  attended  Avith  dandruff, 
accompany  the  shedding  of  the  hair,  a  borax  and  rosemary  lotion,  or 
aromatic  spirit  of  ammonia  diluted  with  water,  or  infusion  of  rosemary, 
may  be  employed  as  a  detergent.    All  stimulating  applications  should 
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be  discouraged ;  perfumed  oil  even  tending  to  increase  the  risk  of  a  pus- 
tular eruption  becoming  developed  on  the  scalp.  Shaving  the  head, 
which  is  so  commonly  recommended  and  practised,  is  not  of  the  very- 
slightest  advantage ;  except  that  the  wig  which  it  necessitates  serves  to 
conceal  the  thinness  of  the  hairy  covering. 

2.  Alopecia  proper. — This  form  of  falling  out  of  the  hair  takes  place 
either  in  large  patches  or  sparsely,  in  those  parts  where  the  pustular  and 
tubercular  forms  of  eruption  have  occurred,  followed  by  ulceration  involv- 
ing the  hair  bulbs  in  the  destructive  process.  In  this  case,  a  white, 
perfectly  bald  patch  is  left,  and  remains  permanently  devoid  of  hair, 
admitting  of  no  remedial  treatment  except  that  which  is  calculated  to 
arrest  the  progress  of  the  pustular  or  tubercular  eruption  on  which  it 
depends. 

3.  Calvities  implies  complete  baldness  of  the  whole  surface  ;  the  skin 
assuming  the  glossy  smoothness  of  ivory,  from  the  disappearance  of  every 
vestige  of  hair,  or  even  down,  from  its  surface.  This  form  is  very  rarely 
seen  at  the  present  day.  When  it  occurs  it  accompanies  the  advanced 
period  of  the  syphilitic  infection,  and  is  always  incurable. 

Syphilitic  onycliia  presents  two  forms  ;  one  accompanying  the  squa- 
mous eruption,  and  producing  a  nail  thickened,  furrowed,  and  sometimes 
distorted  from  its  normal  axis ;  the  other  commonly  called  onychia 
maligna,  and  usually  accompanying  the  pustular  crustaceous  eruptions 
upon  the  surface.  Here  the  nail  is  shed ;  and  in  its  place,  a  thickened, 
curdy,  or  cuticular  formation  is  developed  from  the  ulcerating  matrix 
and  surface  naturally  covered  by  the  nail. 

In  the  first  form,  painting  the  extremity  of  the  finger  with  iodine 
will  usually  restore  normal  development  of  the  part.  In  the  second, 
nitrate  of  silver  in  solution,  of  the  strength  of  forty  grains  to  the  ounce 
of  water,  may  advantageously  be  painted  from  day  to  day  over  the  raw 
tender  surface  and  the  site  of  the  matrix ;  the  part  being  wrapped,  after 
each  application,  in  cotton  wool  or  dry  lint.  In  obstinate  blister 
will  produce  a  more  speedy  change  for  the  better  in  the  condition  of  the 
part ;  after  which  a  poultice,  and  then  a  solution  of  sulphate  of  copper, 
or  of  the  permanganate  of  potash — or  the  red  lotion — may  be  employed 
to  hasten  healthy  granulation  and  healing.  Diday  recommends  in  cases 
of  onychia,  the  use  of  an  india-rubber  finger  stool  filled  with  a  mixture 
of  gum  and  mercurial  plaster,  with  olive  oil  in  such  quantity  as  to  render 
it  soft.  In  cases  which  resist  this  simpler  treatment,  and  where  the 
irritation  is  great,  the  nail,  if  it  stiU  remains,  should  be  removed,  and  the 
matrix  and  ulcerated  surface  touched  with  caustic  potash.  In  the  first 
class,  the  constitutional  treatment  appropriate  to  secondary  syphilis  should 
be  adopted ;  in  the  second,  that  for  the  transitional  symptoms  is  to  be 
employed. 

Secondary  SypMliiic  affections  of  Mucous  Membrane. 

These,  like  the  cutaneous  affections,  present  different  appearances 
according  to  the  stage  of  advancement  in  the  syphihtic  infection  j  and, 
in  a  general  way,  they  correspond  to  the  eruptive  affections  upon  the 
skin,  and  seem  merely  to  bo  modifications  of  these,  produced  by  the 
nature  of  the  surface  upon  which  they  appear,  and  the  circumstances  in 
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wliicli  they  occur.  Thus  the  roseolar  aud  erythematous  eruptions  on  the 
skhi,  are  accompanied  by  tlie  erythematous  or  congestive  affections  of 
mucous  surfaces  ;  the  papular  of  the  skin,  with  the  papular  excoriations 
of  mucous  membranes  ;  the  scaly  affections  of  the  cutaneous,  with  the 
greyish  elevated  pellicle  of  the  mucous  surfaces  ;  the  pustulo-crustaceous 
of  the  integument,  with  the  "  excavated  ulcer "  of  the  mucous  surface 
of  the  throat,  as  described  by  Mr.  Hunter. 

These  eruptive  affections  of  the  mucous  membrane  are  commonly 
described  as  affecting  the  throat ;  but,  in  reality,  all  mucous  membranes 
may  suffer  more  or  less  ;  the  conjunctival  certainly  less  commonly  than 
any  other.  The  cause,  in  all  probability,  of  the  affections  of  the  throat 
having  been  more  frequently  observed  than  those  of  the  vagina  or  interior 
of  the  prepuce,  is  merely  that  this  part  is  more  susceptible  of  irritation 
than  the  others.  Hot  fluids,  pungent  ingesta,  smoking,  exposure  to  cold, 
and  gastric  disorder,  all  tending  very  markedly  to  determi.ne  simple  in- 
flammatory change  to  that  part — we  may  reasonably  presume  that  they 
have  a  similar  influence  upon  these  specific  inflammatory  affections. 

Forms  of  Syphilitic  Affections  of  Mucous  Membrane. 

1.  Erythematous,  or  Roseolar  Sore  Throat,  is  a  very  early  and  evan- 
escent symptom  of  the  syphilitic  infection.  As  it  frequently  appears 
before  the  analogous  cutaneous  eruption  has  become  distinctly  developed, 
it  is  very  liable  to  be  overlooked,  or,  at  all  events,  to  have  its  syphilitic 
nature  not  recognised.  The  redness  is  usually  of  a  dark  rosy  tint,  and 
may  be  attended  with  some  slight  oedema  of  the  bucco-pharyngeal  mucous 
membrane.  The  congested  portion  may  be  generally  diffused,  or  circum- 
scribed in  patches.  This  affection  may  also  be  recognised  upon  the 
surface  of  the  glans  penis,  or  on  the  interior  of  the  prepuce.  The  redness 
may  either  disappear,  and  the  membrane  be  restored  to  its  normal  con- 
dition, or  it  may  be  transformed  into  the  third  form  of  syphilitic  affection 
of  mucous  tissue,  viz.,  the  condylomatous  condition. 

2.  The  Superficial  Papular  Erosion  occurs  more  frequently  upon  the 
surface  of  the  vagina  and  cervix-uteri  than  elsewhere.  It  may,  however, 
appear  upon  the  balano-preputial  mucous  membrane.  In  its  early  stage, 
it  resembles  eczema  closely.  The  surface  of  the  papule,  about  the  size  of 
a  pin-head,  is  slightly  raised  above  the  general  level  of  surrounding  parts  ; 
the  epithelial  layer  then  desquamates,  leaving  the  summit  of  the  papule 
of  a  brighter  colour  than  the  rest  of  the  part.  Unlike  eczema,  there  is 
usually  no  itchiness,  and  no  generally  inflamed  base  on  which  the  papules 
are  set ;  while  it  usually  accompanies  the  papular  or  early  tubercular 
eruption  upon  the  cutaneous  surface. 

3.  The  White,  Patchy,  or  Condylomatous  Affection  of  Mucous  Mem- 
branes.— The  ulcerous  excoriations  of  Mr.  Hunter;  Sibbens  (?).  The 
Yaws  ? 

This  condition  may  appear  either  as  a  result  of  the  pre-existence  of 
either  of  the  two  previously  described  forms  of  affection  of  the  mucous 
membrane,  or  without  any  previous  manifestation  upon  the  part.  Its 
proper  period  for  development  is  during  the  occurrence  of  squamous 
or  early  tubercular  eruptions  upon  the  general  surface  ;  of  which,  in 
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fact,  it  is  a  mere  modification.  Thus,  a  scaly  patch  at  the  angle  of 
the  mouth  may  have  its  outline  completed  by  a  white  patch  at  the  com- 
missure of  the  lips.  Tliese  patches,  furthermore,  present  a  more  or  less 
regularly  roimded,  or  oval  form,  and  are  slightly  elevated  above  the 
surrounding  parts.  They  feel,  when  manipulated,  firmer  than  the  sur- 
rounding sound  textures.  Their  surface  presents  a  milky  wliite  aspect. 
They  occur  upon  the  tongue,  fauces,  cheeks,  and  commissure  of  the  lips  ; 
upon  the  vulva,  vagina,  cervix  uteri  (simulating  granular  cervix),  upon 
the  orifice  of  the  anus,  the  commissure  of  the  eyelids,  and  tarsal  interior 
aspect  of  the  margins.  When  they  occur  in  the  throat,  they  give  con- 
siderable pain  in  deglutition,  with  uneasiness  in  the  region  of  the  velum 
palati,  posterior  nares,  and  upper  part  of  the  pharynx — attended  in  some 
cases  with  a  nasal  voice,  and  in  children  with  a  "  snuffling  "  breathing  and 
cry.  "When  the  larynx  is  affected,  aphonia  is  produced  ;  and  when  the 
Eustachian  tube  is  interfered  with,  there  is  more  or  less  deafness.  The 
tonsillar  surface  and  crypts  sometimes  become  so  turgid  and  enlarged 
from  this  affection,  as  almost  to  occupy  the  isthmus  of  the  fauces. 

Diagnods. — Sibhens,  an  affection  common  in  some  of  the  country  dis- 
tricts in  Scotland,  has  rightly  or  wrongly  been  supposed  to  be  this  con- 
dylomatous  condition  of  the  mouth  and  fauces.  In  some  instances,  the 
affections  described  under  the  name  of  sibbens  have  really  been  of  this 
kind  ;  in  others,  they  have  as  unquestionably  been  nothing  but  aphthous 
stomatitis.  The  peculiarity,  however,  of  those  cases  which  have  been 
denominated  sibbens,  has  been  the  supposed  direct  method  by  which  the 
disease  has  been  communicated  j  as,  e.  g.,  from  kissing,  or  drinking  out  of 
the  same  cup,  or  from  smoking  the  same  pipe.  The  best  narration  of 
cases  of  this  affection  under  the  name  of  sibbens,  is  that  given  by  Mr. 
Wills,  a  surgeon  at  Cumnock,  in  Ayrshire,  in  the  Edinburgh  Monthly 
Journal  for  April  1844.  And  an  attentive  perusal  of  the  cases  given 
by  that  gentleman  will,  I  thinlc,  satisfy  the  reader  that  this  affection 
which  he  describes,  was  neither  more  nor  less  than  secondary  syphilis, 
resulting  from  an  indurated  chancre  which  had  been  communicated  in 
the  ordinary  way. 

In  the  April  number  of  the  Edinburgh  Journal  of  Medical  Science 
for  1826,  Dr.  Hibbert  attempts  to  prove  that  the  yaws  of  the  West 
Indies  and  the  sibbens  of  Scotland  are  the  same  disease ;  and  both  iden- 
tical with  Eramboesia.  He  also  attempts  to  establish  an  identity  between 
them  and  the  Morbus  Gallicus  of  the  fifteenth  century  ;  which,  how- 
ever, he  believes  was  not  syphilis.  The  great  distinction  between  the 
yaws  and  any  of  the  syphilitic  affections,  is  the  tendency  of  the  eruptions 
to  terminate  in  the  formation  of  a  peculiar  fungating  frambcesi-form 
fungus. 

From  Aphthous  Stomatitis  the  condylomatous  affection  of  the  mucous 
membrane  can  bo  distinguished,  by  the  multiplicity  of  the  smaU  patches 
of  the  former,  by  their  consisting  of  a  dull  white  pellicular  structure, 
which  peels  off  and  leaves  an  excoriated  tender  surface  beneath,  and  by 
the  buccal  inflammatory  affection,  with  gastric  derangement  and  foul 
breath  which  uniformly  accompany  the  aphthous  disease. 

Mercurial  Stomatitis  can  readily  be  recognised  by  the  spongy  tumid 
guuLs,  loose  teeth,  and  swoln  tongue,  which,  if  ulcerated,  has  the  raw 
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surface  situated  eitliev  marginally  or  inferiorly,  usually  produced  by  the 
pressure  of  the  teeth,  and  presenting  a  yellowish  sloughing  hue. 

When  an  apparently  condylomatous  throat  causes  any  doubt  as  to 
its  nature,  which  is  not  set  at  rest  by  examining  the  cervical  ganglia, 
and  the  more  accessible  cutaneous  surfaces,  the  verge  of  the  anus  should 
be  inspected — as  condylomata  are  likely  to  be  found  there  ;  and  the 
condition  of  the  inguinal  glands  should  also  be  determined. 

4.  Ulcerative  affectiom  of  the  mucous  membrane — Excavated  ulcer 
(Hunter).  This  is  analogous  to,  and  usually  accompanies  the  pustulo-crus- 
taceous  eruptions  upon  the  skin.  The  ulcer  presents  a  yellowish  slough- 
ing surface,  with,  a  red  irritable  margin,  and  tends  to  destroy  the  super- 
ficial part  of  the  mucous  membrane — not  the  submucous  tissues,  as  is 
the  case  with  the  tertiary  affections  of  the  same  parts.  This  ulcerative 
affection  may  sometimes  in  cachectic  patients  become  phageda^nic. 

Treatment. — The  earher  and  more  superficial  affections  require  but 
little  local  treatment.  "Warm  water,  an  astringent  lotion^  or  chlorate  of 
potash  gargle,  the  occasional  application  of  nitrate  of  silver  in  solution, 
or  in  the  solid  form,  with  a  mustard  poultice  externally,  and  the  use  of 
guaiacum  in  ten  grain  doses  taken  internally,  will  usually  prove  amply 
sufficient. 

The  condylomatous  affection  generally  requires  the  application  to  the 
surface,  every  second  or  third  day,  of  the  solid  nitrate  of  silver,  or  sul- 
phate of  copper.  By  some,  mercurial  gargles  or  weak  lotions,  applied 
by  means  of  a  hair  pencil,  are  preferred.  The  constitutional  treatment 
of  secondary  syphilis  must  be  at  the  same  time  carried  on. 

In  the  ulcerative  affection,  the  nitrate  of  silver  and  sulphate  of  copper 
are  sometimes  not  sufficiently  powerful  alteratives.  The  nitric  acid  may 
then  be  carefully  applied,  taking  care  to  avoid  dropping  or  diffusion  of 
it  on  sound  tissues.  In  phagedasnic  cases,  a  solution  of  the  permanga- 
nate of  potash,  or  of  the  tartarised  iron,  should  be  employed  as  a  gargle. 
By  some,  the  hydrochloric  acid  ra  infusion  of  cinchona  is  greatly  trusted. 
In  all  cases,  iron  tonics,  good  food,  cod-hver  oil,  and  stimulants,  wiU 
usually  be  found  essential  elements  in  successful  treatment. 

Syphilitic  affections  of  the  Eye  we  have  already  considered  in  treat- 
ing of  the  diseases  of  that  organ.  « 

1.  Indurated  chancre  may  form  upon  the  lids,  or  at  the  commis- 
sure ;  this,  however,  is  a  very  rare  lesion. 

2.  Ophthalmia  tarsi  of  the  scaly,  pustular,  or  tubercular  type,  may 
supervene. 

3.  Keratitis,  iritis,  choroiditis,  and  retinitis  may  occur. 

4.  There  may  be  affections  of  the  nerves  and  muscles  of  the  eyeball. 
The  symptoms  and  treatment  of  all  these  maladies,  we  have  already 

considered. 

Syphilitic  affections  of  the  teeth  we  have  also  already  alluded  to ; 
forming  as  they  do  the  key  to  many  morbid  states,  which  hitherto  have 
been  classified  as  of  strumous  or  scrofulous  origin. 

Tertiary  Syphilis. 
The  lesions  included  in  this  part  of  the  syphilitic  constitutional 
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symptoms  consist  of  affections  of  the  subcntanoous  and  submucous  areo- 
lar tissue  (gummata) — of  the  testicles  (syphilitic  sarcocele) — of  the  fibrous 
and  osseous  tissues  (periostitis,  ostitis,  syphilitic  necrosis) — of  muscles 
and  tendons — and,  generally,  of  internal  organs. 

Along  with  these  affections  of  deep-seated  texture,  we  frequently  find 
combined  some  of  the  transitional  symptoms — such  as  the  later  pustulo- 
crustaceous  eruptions,  and  ulcerating  tubercles. 

The  period  of  development  of  the  tertiary  symptoms  rarely  com- 
mences before  the  sixth  month  after  infection.  It  is  capable,  however, 
of  indefinite  prolongation ;  and  symptoms  pertaining  to  this  stage  of 
the  syphilitic  infection  may  appear  after  the  lapse  of  many  years  ;  more 
especially  when  any  cause  of  general  debility  has  come  into  action  to 
determine  their  evolution.  Eicord  states,  as  a  farther  characteristic  of 
all  tertiary  affections,  that  they  are  incapable  of  hereditary  transmission 
as  such,  and  that  they  cannot  be  communicated  by  inoculation  from  one 
individual  to  another.  By  some,  however,  hereditary  transmission,  in 
the  form  of  scrofuloid  affections,  is  maintained ;  while,  at  the  present  day, 
as  the  whole  subject  of  the  communication  of  syphilitic  infection  by  the 
inoculation  of  secretions  rendered  by  the  constitutional  products  of  the 
disease  is  matter  of  debate,  it  seems  better  not  to  claim  such  negative 
properties  as  distinctive  of  tertiary  affections. 

Yirchow  and  Von  Baerensprung  would  exclude  from  their  classifica- 
tion of  constitutional  symptoms  all  consideration  of  mere  situation,  and 
base  their  distinction  between  secondary  and  tertiary  syphilis  upon  the 
nature  of  the  product  resulting  from  the  pathological  changes  in  the  dif- 
ferent lesions — the  tertiary  being  characterized  by  the  formation  of  a 
tubercular  product  in  the  texture  or  organ  affected.  Whatever  difficulty 
may  be  felt  in  reducing  all  the  facts  connected  with  the  evolution  of 
constitutional  syphilis  to  the  outUnes  of  a  rigid  classification,  the  tertiary 
symptoms  may  assuredly,  in  the  words  of  Mr.  Hunter,  be  said  to  consist 
of  affections  so  dissimilar  from  the  secondary,  as  almost  to  constitute 
another  disease. 

Affections  of  the  Subcutaneous  or  Submucous  Areolar  Tissue — Ghinir 
mata. — These  have  three  periods  of  progress,  which  require  to  be  dis- 
tinguished : — rt 

1.  They  exist  as  dense  ovoid  or  nut-like  nodules,  varying  in  size  from 
a  pea  to  an  almond — hard  as  cartilage,  movable  below  the  skin,  gliding  like 
a  fibrous  tumour  beneath  the  fingers,  and  usually  unattended  with  pain. 

2.  They  become  softened,  larger,  and  adherent  to  the  integument  or 
mucous  membrane,  which  assumes  a  dull  red  or  dusky  violaceous  tint, 
and  is  elevated. 

3.  The  centre  of  the  swelling  fluctuates,  thinning  and  pointing  of 
the  skin  ensues,  and  a  central  aperture  forms  by  ulceration,  from  which 
a  gummy  tenacious  matter  escapes.  Gradually  a  yellow  deep  sloughy- 
looking  ulcer  is  disclosed,  with  undermined  overhanging  margins.  The 
textures  around  usually  become  thickened  and  brawny,  and  when  several 
such  "areolar  tissue  ulcers"  exist  grouped  together  (as  is  usually  the 
case),  a  probe  introduced  at  one  opening  may  pass  towards  the  others  ; 
but  not  so  readily  as  in  the  common  scrofulous  ulcer.  When  cicatrization 
takes  place,  the  thickening  is  removed,  while  the  skin  around  assumes  a 
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more  normal  tint,  and  is  adherent  to  the  tissues  below.  The  marfrin  of 
each  of  the  sores  then  becomes  continuous  with  the  granulation,  with 
which  the  surface  of  the  ulcer  is  now  covered;  and  when  healing  Is 
complete,  a  depressed  cicatrix,  at  first  of  a  dark  red  or  livid  colour,  occu- 
pies the  site  of  the  sore  ;  but  this  ultimately,  when  sound,  becomes  of  a 
dull  white  colour. 

These  gummata  may  occur  upon  any  part  of  the  body  ;  the  lower 
extremities,  the  extensor  aspect  of  joints,  the  front  of  the  thigh  and  the 
scrotum,  are,  however,  their  most  usual  sites.  They  also  form  in  the 
substance  of  the  tongue,  where  they  are  liable  to  be  mistaken  for  cancer 
of  that  organ.  In  the  soft  palate  and  mucous  membrane  of  the  pharynx 
and  nares,  they  occasion  at  times  a  very  extensive  and  almost  phagedsenic 
ulcerative  destruction  of  the  textures.  Affecting  the  orifice  of  the  Eusta- 
chian tube,  they  produce  more  or  less  permanent  deafness.  Involving  the 
pharynx,  oesophagus,  rectum,  or  vagina,  stricture  of  these  canals  may  be 
produced  by  the  cicatricial  contraction.  Implicating  the  larynx,  aphonia, 
oedema  glottidis,  necrosis  and  exfoliation  of  the  cartilage,  and  permanent 
contraction  of  the  organ  of  voice,  may  be  expected  to  occur.  Similar 
nodules  to  those  which  constitute  the  early  stage  of  these  gummy 
tumours  and  "  areolar  tissue  ulcers,"  are  coetaneously  met  with  in 
internal  organs,  but  are  supposed  by  some  not  to  have  the  same  tendency 
to  undergo  softening  changes  as  when  superficially  situated.  By  others 
again,  all  tertiary  affections  of  periosteum,  bones,  nerves,  and  internal 
organs,  are  believed  to  be  precisely  analogous  in  morbid  anatomy  and 
pathology  of  formation  to  these  "tertiary  nodules"  or  "tubercles" — 
modified  as  to  symptoms  and  results  only  by  the  site  and  nature  of  the 
tissue  in  which  they  occur. 

Syiohilitic  Affections  of  Bones  present  three  types. — 1.  The  hard 
syphilitic  node,  due  to  limited  thickening  and  hyperplastic  enlargement 
of  its  osseous  structure ;  existing  both  upon  the  surface  beneath  the  peri- 
osteum, and  also  internally  towards  the  medullary  canaL 

2.  The  soft  fluctuating  syphilitic  node.  Here,  peripherally,  there  is 
hyperplastic  ossific  product.  Centrally,  by  conversion  of  the  dense  lami- 
nated tissue  of  bone  into  a  porous  honey-combed  structure,  due  to  absorp- 
tion of  the  calcareous  constituents  with  coincident  multiplication  of  the 
cell  structures,  medullary  tissue  results.  This,  in  turn,  by  further  cell 
multiplication  and  fatty  degeneration,  becomes  fluescent,  forming  an  elastic 
fluctuating  collection  beneath  the  periosteum ;  which  resembles  ia  its  early 
stage  a  chronic  abscess.  In  some  cases  death  of  some  portion  of  the 
osseous  tissue  accompanies  this  change  in  the  nutrition  of  its  constituents, 
and  an  exfoliation  is  thus  formed  (Syphilitic  JSTecrosis). 

3 .  General  enlargement  of  the  shafts  of  one  or  more  of  the  long  bones  ; 
the  tissue  both  externally  and  internally  becoming  condensed,  with  a 
nodular  or  stalactitic  surface. 

These  three  forms  of  syphilitic  affections  of  bone,  as  regards  both 
the  period  and  the  frequency  of  their  appearance,  occur  in  the  order 
described. 

Similar  affections  to  the  gummata  are  met  with  in  muscles,  tendons, 
and  fibrous  tissues,  in  the  synovial  membranes,  and  in  internal  organs  ; 
and  the  testis,  liver,  lungs,  brain,  and  muscular  substance  of  the  heart. 
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may  be  mentioned,  as  affording  illustrations  of  the  varied  situations  in 
which  these  nodules  may  be  developed. 

The  syphilitic  cachexia  is,  indeed,  sometimes  undoubtedly  due  to  the 
implication  of  internal  organs  in  disease,  either  directly  the  result  of 
tertiary  syphilitic  change,  or  induced  by  the  condition  of  weakness  to 
which  the  system  has  been  brought  by  the  progi-ess  of  the  syphilitic 
infection ;  and  in  some  cases  of  advanced  syphilis,  the  cachectic  condi- 
tion is  accompanied,  if  not  induced,  by  an  amyloid  degeneration  of  in- 
ternal organs  and  their  bloodvessels. 

Treatment  of  Tertiary  Syphilitic  Affections. — The  management  of 
these  diseased  conditions,  as  of  those  appertaining  to  the  secondary  period, 
must  be  chiefly  constitutional.  Eeserving  for  a  little  the  consideration 
of  that  part  of  the  treatment,  we  may  here  state,  in  general  terms, 
that  the  local  management  of  the  tertiary  syphilitic  affections  resolves 
itself  into  the  employment  of  stimulating  measures  calculated  to  excite 
a  textural  change  of  a  more  normal  kind.  For  this  purpose,  repeated 
blistering  is  well  suited  to  the  gummata  of  the  subcutaneous  tissues  in 
all  their  stages.  In  the  early  period,  absorption  may  be  induced,  or 
suppuration  hurried  on.  In  the  ulcerating  stage,  the  neighbouring 
condensation  and  thickening  are  absorbed,  and  the  yellowish  slough-like 
surface  is  transformed  into  a  healthy  granulating  one.  Should  they  resist 
this  treatment,  caustic  potash  should  be  applied  to  the  sloughing-looking 
surface,  and  to  the  areolar  tissue  beneath  the  undermined  skin.  When 
the  gummata  are  in  their  early  nodular,  or  tubercular  stage,  the  gum  and 
mercurial  plaster,  or  the  use  of  tincture  of  iodine  as  a  pigment,  will 
sometimes  sufl&ce  when  the  patient  either  cannot  or  will  not  submit  to 
the  use  of  blisters.  Excision  of  the  nodules  should  on  no  account  be 
practised.  In  the  case  of  tertiary  affections  of  the  submucous  tissues, 
stimulation  of  the  surface  should  be  effected  by  means  of  the  solid 
nitrate  of  silver ;  or,  in  the  open  stage,  this  caustic,  or  nitric  acid,  may 
be  applied  to  the  surface  of  the  sore — the  rate  of  ulcerative  progress 
directing  the  choice  of  the  agent. 

In  the  early  tertiary  affections  of  bones,  blistering  of  the  surface 
affords  very  great  relief,  especially  when  pain  is  severe.  In  the  soft 
fluctuating  node,  it  is  also  better  suited  to  every  stage  of  the  case  than 
any  other  treatment.  But  in  the  general  enlargement  of  the  shaft  of  a 
long  bone,  accompanying  the  advanced  period  of  the  syphilitic  affection, 
it  is  almost  inert — as  in  fact  is  every  other  kind  of  cure. 

The  gum  and  mercurial  plaster  is  also  of  great  service  in  the  early 
affection  of  the  osseous  system. 

When  internal  organs  are  involved  external  stimulation  proves 
usually  of  no  great  efficacy,  and  contrasts  very  unfavourably,  in  this 
respect,  as  compared  with  the  satisfactory  progress  which  usually  attends 
upon  its  use  in  the  case  of  syphilitic  affection  of  the  testicle.  The  symp- 
toms yield,  however,  in  most  instances,  except  in  an  extremely  shattered 
patient,  to  the  use  of  constitutional  remedies. 

The  Constitutional  Treatment  of  Syphilis. 
In  considering  this  subject  it  is  necessary  to  bear  in  mind  the  dis- 
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tinction  which  we  have  drawn  between  the  indurated  chancre  and  all 
other  sores  upon  the  genitals,  else  a  constant  confusion  will  be  produced 
in  reconciling  our  statements  with  the  accounts  of  the  older  authors  or 
even  with  the  writings  upon  this  subject  of  no  more  distant  date  than 
thirty  years  ago.    Till  within  comparatively  a  recent  period,  mercury  was 
considered  a  specific — indispensable  as  well  as  infallible — for  the  venereal 
disease  in  all  its  forms.    We  have  seen  that  in  the  non-specific  diseases 
— gonorrhoea,  and  its  consequences — warts,  herpes  eczema — and  in  the 
soft  non-infecting  chancre — not  only  is  mercury  useless,  but  even  inju- 
rious, both  to  the  constitution  and  to  the  local  disease.    But,  excluding 
these  affections,  its  influence  upon  the  syphilitic  diathesis  has  been 
very  variously  estimated.    By  the  old  school  of  practitioners,  it  was  be- 
lieved that  mercury  possessed  a  specific  and  antagonistic  influence  upon 
the  virus  ;  that  the  two  poisons  meeting  in  the  circulation,  the  mercury, 
if  only  of  sufficient  quantity,  exercised  a  destructive  influence  on  its 
antagonist.    These  authors  were  of  opinion  that  their  favourite  mineral 
acted  in  one  of  two  ways.     1.  That  it  united  with  the  poison  chemi- 
cally, and  decomposed  it.    2.  That  it  carried  it  out  of  the  constitution 
by  evacuation.    "With  such  a  theoretical  explanation  of  its  action,  it  is 
obvious  that  the  influence  of  the  remedy  would  be  entirely  in  proportion 
to  the  quantity  given  of  the  mineral.  Mercury  accordingly  was  pushed  in 
practice  to  profuse  salivation ;  either  in  the  belief  that  such  was  necessary 
for  satisfactory  elimination,  or  because  this  was  regarded  as  the  only  sure 
sign  that  the  mineral  had  been  sufficiently  introduced  into  the  system,  to 
exert  its  chemical  action  upon  the  poison  concealed  in  the  tissues  of  the 
body.    The  effects  of  the  mercury  were  therefore  measured,  not  by  the 
disappearance  or  improvement  in  the  manifest  symptoms,  but  by  the 
number  of  pounds  of  saliva  which  were  spat  in  twenty-four  hours ;  while 
this  state  of  poisoning  was  to  be  continued  for  "  about  six  and  thirty 
days,"  and  "  a  small  dose  of  mercury  must  after  this  be  continued  for 
six  and  thirty  days  more,  to  keep  up  a  gentle  salivation."    Young  gen- 
tlemen, in  such  circumstances,  could  not  undergo  treatment  at  home  ; 
and  houses  for  the  purpose  were  therefore  provided,  where  the  mercurial 
courses  might  be  duly  performed ;  and  where  the  patients  might  remaiu 
until  so  far  restored  as  to  be  fit  to  return  to  their  business  and  homes.  In 
hospitals,  agaia,  the  "foul  wards"  might  well  receive  their  name.  The 
stench  and  filth  of  such  resorts  of  poverty  and  wretchedness,  where 
many  patients,  all  salivated,  with  loose  teeth,  swoln  and  ulcerated  tongues, 
and  an  insupportably  foetid  breath,  were  crowded  together,  and  where 
inunction,  inhalation,  and  mercurial  vapour  baths,  were  being  constantly 
carried  on,  may  be  better  imagined  than  described.    It  need  be  no  won- 
der that  patients  died  suddenly  after  undergoing  such  treatment  (?)  It 
need  be  no  wonder  that  constitutions  were  ruined,  and  cachexia  iuduced. 
It  need  be  no  wonder  that  our  graveyards  are  rich  in  specimens  of  bones, 
such  as  no  collector  of  the  present  day  can  obtain  in  any  dissecting  room. 
It  need  be  no  wonder  that  such  a  reign  of  mercury  was  in  all  respects 
most  disastrous.    Nov  can  it  be  a  matter  of  surprise,  that  many  jjreferred 
death  to  such  a  mode  of  cure.    The  wonder  is,  that  Ulric  de  Hutten,  after 
eleven  such  salivations,  was  left  with  sufficient  bodily  and  mental  activity 
to  become  the  zealous  apostle  of  an  anti-mercurial  treatment. 
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Whilo  such  mercurial  mismanagment  continued  to  be  plied  with 
a  blind,  empirical,  and  desperate  profusion,  by  the  majority  of  prac- 
titioners, there  were  in  every  age  others  who  became  alive  to  the  folly 
and  danger  of  all  such  indiscriuxinate  mercurialization,  and  even  recog- 
nised that  this  agent  did  not  possess  such  potent  effects  as  to  entitle  it  to 
the  name  of  either  a  specific  or  an  antidote.    Various  modifications,  both 
in  theory  and  practice,  accordingly,  came  to  be  introduced  even  by  those 
who  implicitly  relied  on  mercury,  and  mercury  alone,  in  the  treatment 
of  sypliilis.    Mr.  Hunter,  for  example,  long  ago  stated,  that  while  mer- 
curials possessed  the  power  of  preventing  the  "  venereal  disposition," 
they  had  a  much  less  certain  influence  upon  "  the  disposition"  when 
once  formed.    By  this  he  meant  to  signify  that,  while  syphilitic  symp- 
toms appeared  in  a  minority  of  eases  where  mercury  was  employed  in 
the  treatment  of  the  chancre,  its  administration  in  the  case  of  secondary 
symptoms  was  found  to  be  far  less  certain  as  a  preventive  of  further 
recurrence  of  the  disease.    While  there  can  be  no  doubt  of  the  truth  of 
this  sagacious  observation,  the  explanation  of  the  fact  is  somewhat  diffe- 
rent from  what  he  imagined.   For,  since  in  the  term  chancre — as  the  term 
was  employed  by  him*— was  included  both  the  soft  and  indurated  sore — ^ 
the  former  of  which  is,  to  the  latter,  in  point  of  frequency,  as  three  to  one 
— as  a  matter  of  course,  in  the  majority  of  cases  treated  by  mercurials,  no 
secondary  symptoms  of  any  kind  occurred.   This  immunity,  however,  was 
not  due  to  the  treatment,  but  to  the  original  non-infecting  nature  of  the 
chancre.  The  important  practical  bearing  of  the  observation,  nevertheless, 
consists  in  the  proof  which  it  affords,  that,  with  all  his  belief  in  the 
employment  of  mercury,  Mr.  Hunter  still  found  it  in  practice  variable  in 
its  effects  on  the  constitutional  disease,  and  uncertain  as  affording  a  pro- 
mise for  the  future — after  its  administration  even  in  much  larger  doses 
than  are  now-a-days  employed — of  anything  like  immunity  against  re- 
appearance of  the  disease.    To  Mr.  Rose,  Dr.  Hennen,  and  Dr.  John 
Thomson,  we  are  indebted  for  further  practical  progress  in  these  thera- 
peutics.   The  remarks  of  Mr.  Hunter,  just  quoted,  had  done  much  to 
make  the  mercurial  treatment  of  all  sores  situated  upon  the  genitals 
the  rule,  with  the  object  of  preventing  the  formation  of  the  syphilitic 
diathesis  or  "  disposition,"  as  he  called  it.    These  gentlemen  proved,  by 
extensive  observations  made  in  miKtary  hospitals,  that  not  only  did  sores 
upon  the  genitals  heal  without  the  use  of  mercury,  but  that,  upon  the 
whole,  they  healed  more  rapidly  than  when  mercury  was  administered  ; 
while,  furthermore,  secondary  symptoms  appeared  in  but  a  small  minority 
of  the  cases,  and  in  these  not  more  frequently  than  when  mercury  had 
been  employed  as  a  preventive  to  the  disposition.    But  with  our  present 
knowledge  of  the  characters  of  the  infecting  chancre,  and  the  necessary 
occurrence  of  syphilis  as  a  consequence  of  its  existence,  we  see  a  very 
different  explanation  of  the  results  of  the  non-mercurial  treatment  advo- 
cated by  those  geutlcmen  ;  we  have,  in  fact,  in  their  experience,  an 
excellent  illustration  of  a  mixed  mass  of  soft  and  indui-atcd  chancres 
spontaneously  developing  their  distinctive  characteristics. 

In  considering,  tlaerefore,  the  treatment  of  syphilis  by  mercury,  we 
wish  distinctly  to  guard  ourselves  against  misapprehension ;  explaining 
that  by  syphilis  we  mean  the  systemic  disease,  which,  commencing  with 
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the  indurated  chancre,  is  followed  by  a  train  of  secondary  and  tertiary 
symptoms  more  or  less  developed  and  prolonged ;  and  that  by  mercurial 
treatment  wo  do  not  signify  mercurial  poisoning,  effected  by  the  continu- 
ous salivation  of  a  patient,  as  was  formerly  practised. 

The  mercurial  treatment  of  syphihs  may  be  begun  at  different  periods 
of  the  disease.  Ey  some  it  is  employed  at  the  commencement ;  so  soon, 
in  fact,  as  the  characters  of  the  indurated  chancre  render  the  nature  of 
the  disease  obvious.  Ey  others,  its  use  is  reserved  for  the  secondary 
symptoms ;  in  the  initial  sore,  hmiting  its  employment  to  those  cases 
where  the  induration  is  so  great  as  to  retard  the  progress  towards  a  sound 
cicatrization,  and  where  the  cicatrix,  when  formed,  seems  liable  again  to 
give  way.  By  some,  again,  a  selection  of  cases  is  made  ;  the  squamous 
eruptions,  the  condylomata,  and  the  affections  of  the  eyeball,  more  parti- 
cularly, being  treated  by  mercurials.  Ey  all,  its  use  is  not  prolonged 
beyond  the  secondary  period ;  except  in  obstinate  tertiary  cases  where 
mercurials  have  not  previously  been  employed. 

M.  Eicord  strongly  urges  the  commencement  of  the  mercurial  treat- 
ment so  soon  as  the  essential  characters  of  the  indurated  chancre  are 
recognised.  He  reasons  thus  in  favour  of  this  practice  : — "  With  me  the 
induration  of  the  chancre  is  the  commencement  of  the  diathesis  ;  it  is,  in 
fact,  the  first  secondary  symptom ;  there  is  no  need,  therefore,  to  wait  for 
other  painful,  unseemly,  and  disagreeable  symptoms,  before  we  commence 
the  use  of  a  remedy  which  will  prevent  or  modify  their  evolution."  At 
the  same  time,  Kicord  urges  that,  as  mercury  is  advantageous  in  the 
treatment  of  venereal  affections  only  in  the  case  of  syphihs,  that  its 
use  should  not  be  commenced  in  doubtful  cases,  until  such  secondary 
symptoms  appear  as  will  secure  the  practitioner  from  the  risk  of  error 
in  his  prognosis.  For,  if  the  sore  be  doubtful  in  its  characters,  and  you 
make  use  of  a  remedy  which,  at  the  outset,  certainly  possesses  a  great 
modifying  power  upon  the  evolution  of  the  syphihtic  affection,  you  pre- 
vent both  yourself  and  patient  for  a  long  time  from  being  absolutely 
certain  of  what  may  eventuate  in  his  future  history.  In  such  a  case,  at 
the  end  of  six  months,  can  you  give  the  patient  a  carte  hlanche  of  good 
health,  and  allow  him  to  consummate  a  marriage  without  anxiety  as  to 
its  results  ?  If  the  patient  had  taken  no  mercury,  he  would  certainly, 
by  this  time,  have  manifested  unmistakeable  signs  of  the  nature  of  his 
disease ;  but  as  mercury  both  tends  to  prevent  the  cutaneous  evolution 
of  the  poison,  and  retards  generally  the  manifestation  of  its  results,  you 
must  remain  in  ignorance  as  to  the  ultimate  issue,  and  at  least  feel 
doubtful  whether  the  absence  of  constitutional  symptoms  is  due  to  the 
treatment  or  to  the  original  character  of  the  sore. 

By  others,  again,  delay  is  recommended,  until  not  only  the  indurated 
sore,  and  the  concomitant  bubo,  but  also  the  cutaneous  eruption  and 
other  early  symptoms,  have  begun  to  develope  themselves,  and  make  the 
diagnosis  a  matter  of  certainty.  They  also  prefer  it,  because  the  cutane- 
ous eruption  affords  a  criterion  by  which  the  effects  of  treatment  may 
be  estimated,  and  the  progress  of  the  remedy  made  more  obvious  to  the 
patient  than  could  otherwise  be  the  case.  "When,  however,  the  indura- 
tion is  well  marked,  obstinately  persistent,  delaying  the  progress  of  heal- 
ing in  the  sore,  occluding  the  orifice  of  the  urethra,  preventing  retraction 
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of  the  prepuce,  situated  upon  the  prolabium,  or,  in  fact,  existing  under 
any  peculiar  circumstances  which  render  speedy  cicatrization  Avith  the 
restoration  of  the  normal  suppleness  of  the  tissue  desirable,  then  mer- 
curial treatment  may  be  commenced  before  the  cutaneous  manifestations 
display  themselves.  Also,  when  the  febrile  accession  sets  in  with  severity, 
Avhen  the  chloro-anoemia  is  well  marked  and  becoming  worse  instead  of 
better  under  dietetic  and  other  treatment — when  cephalalgia  is  severe, 
and,  by  interfering  with  rest  at  night,  is  gradually  enfeebling  the  patient — 
the  mercurials  should  be  had  recourse  to  without  further  delay. 

By  the  time  the  erythematous  or  roseolar  eruption  has  made  the 
nature  of  the  disease  unmistakeable,  then  the  remedy  should  be  regularly 
commenced. 

In  the  case  of  the  scaly,  early  tubercular,  and  condylomatous  affec- 
tions, and  in  the  form  of  iritis  which  so  commonly  tends  to  occur  in  this 
period,  mercurials  are  certainly  more  obviously  advantageous  than  at  any 
antecedent  or  later  date.  Their  use  has,  therefore,  been  all  but  unani- 
mously approved  in  such  cases. 

In  administering  mercurials  in  syphilis,  the  effect  which  we  desire  is 
something  short  of  salivation.    In  fact,  whenever  the  gums  become 
tender  the  dose  should  be  diminished  in  frequency  or  in  quantity,  so  as 
to  keep  the  system  upon  the  verge  of  that  condition  without  allowing  it 
to  be  overstepped.    Yet,  while  stopping  short  of  the  actually  poisonous 
effects  of  mercury,  we  should  not  hold  our  hand  in  its  administration  at 
too  early  a  stage.    Till  some  degree  of  the  physiological  effect  of  a  reme- 
dial agent  has  been  attained,  we  cannot  tell  what  dose  of  it  is  required 
in  each  special  case.    In  using  mercury,  therefore,  its  effects  must  be 
tested ;  tentatively  watching  for  any  tenderness  of  the  gums  or  foetor  of 
the  breath.    The  gums  behind  the  incisor  teeth  in  the  upper  jaw,  and 
around  the  wisdom  teeth  in  the  lower,  are  the  parts  whicb  usually  first 
indicate  that  the  desired  limit  has  been  reached.    Having  discovered  the 
dose  suited  to  the  case  under  treatment,  it  is  usually  necessary,  so  long 
a.s  the  agent  is  continued,  to  test  its  effects  from  time  to  time  ;  lest  either 
the  cumulative  effect  of  the  remedy  requires  that  the  dose  should  be 
diminished,  or  special  idiosyncrasy  demand  a  larger  quantity  than  before. 
Should  the  safe  limit  be  overstepped,  the  mercurial  must  be  stopped,  and 
means  taken  to  prevent  further  buccal  irritation  from  developing  itself. 
Of  these,  saline  purgatives,  with  the  use  thereafter  of  the  chlorate  of 
potash,  will  be  found  most  satisfactory ;  and  by  some  practitioners  the 
prevention  of  salivation  is  presumed  to  be  secured,  by  the  administration 
of  the  chlorate  along  with  the  mercurials.    As  a  general  rule,  the  good 
effects  of  mercurial  treatment  are  best  observed  in  the  affections  which 
manifest  themselves  during  the  early  evolution  of  the  diathesis ;  Avhile 
in  the  more  advanced,  which  we  have  called  transitional,  commencing 
in  fact  in  the  suppurative  eruptive  affection,  and  usually  merged  insenibly 
into  the  tertiary,  mercury  alone  will  not  be  found  to  act  so  satisfactorily. 
Here  iodide  of  potassium  may  be  advantageously  combined. 

Form  and  Mode  of  Administering  the  Mercurials. — Mercury  may  be 
administered  in  the  treatment  of  syphilis,  either  by  the  mouth,  or  by  the 
cutaneous  surface.    By  the  former  channel,  which  is  the  common  one. 
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tlie  remedy  may  be  be  given  in  various  different  forms,  simple  or  com- 
bined :  the  choice  being  directed  by  the  rapidity  of  effect  desired,  the 
avoidance  of  gastro-intcstinal  irritation,  the  idiosyncrasies  of  the  patient, 
and,  to  a  certain  extent,  by  tlie  stage  at  which  the  disease  has  arrived. 

In  the  latter  plan  of  introducmg  the  remedy  into  the  sj^stem,  two 
different  modes  may  be  adopted — inunction,  and  the  vapour  bath. 

By  most  practitioners  the  administration  of  mercurials  by  the  mouth, 
instead  of  by  cutaneous  absorption,  is  preferred ;  because  by  the  former 
the  desired  degree  of  physiological  effect  is  more  certainly  attained  and 
i*egulated,  and  because  the  remedy  can  be  continued  with  less  trouble, 
less  annoyance  from  filth,  and  with  less  obstruction  to  the  every-day 
life  of  the  patient.  The  common  forms  of  mercurials  in  use  are  calomel, 
Plummcr's  pill,  blue  pill,  mercurial  ointment  and  soap  pill,  grey  powder — 
the  protoiodide,  biniodide,  and  bichloride  of  mercury.  These  may  either 
be  administered  alone,  or  in  combination  with  each  other,  or  with  some 
tonic  adjuvant ;  or  with  a  corrigent,  in  the  shape  of  opium,  hyoscyamus, 
or  belladonna,  should  griping  or  purging  attend  upon  the  use  of  the 
simple  remedy.  The  blue  pill,  the  protoiodide,  or  the  bichloride,  will 
usually,  however,  be  preferred  to  any  of  the  others,  having  less  tendency 
to  induce  sudden  salivation  or  disagreeable  effects  upon  the  system  gene- 
rally. In  cases  of  severe  nyctalcopic  pains,  where  rest  has  been  denied 
for  nights  together — and  in  cases  of  iritis,  choroiditis,  or  retinitis — calomel 
covered  with  a  suitably  corrigent  quantity  of  opium  or  morphia  will 
generally  be  selected.  In  young  children,  again,  grey  powder  will  be 
found  more  convenient,  as  it  can  be  administered  in  articles  of  food 
without  the  knowledge  of  the  patient. 

The  internal  administration,  it  is  usually  acknowledged,  should  cer- 
tainly be  continued,  if  employed  at  all,  until  all  the  syphilitic  symptoms 
upon  the  surface  cease.    Opinious  differ,  however,  very  much  as  to  the 
length  of  time  after  that  effect  has  been  attained,  during  which  the  use 
of  the  remedy  should  be  prolonged.    By  Eicord,  who  prefers  the  proto- 
iodide of  mercury,  the  dose  of  one  grain  every  evening  after  food  is  at 
first  taken.     When  this  causes  griping,  a  half-grain  dose  night  and 
morning  may  be  substituted ;  or  an  opiate  is  given  with  the  pill  at  night 
If  at  the  end  of  the  first  week  no  physiological  effects  manifest  themselves, 
the  dose  is  increased ;  and  thus  the  treatment  is  continued  till  the  gums 
become  tender.    That  point  being  attained,  the  effect  is  diminished  if 
need  be,  or  continued,  but  on  no  accomit  permitted  to  increase.  K 
sudden  irritation  of  the  gums  or  system  is  produced,  the  effects  must 
be  allowed  to  subside  before  the  remedy  is  again  commenced.    He  does 
not  however  discontinue  the  mercurial  treatment,  when  all  the  cuta- 
neous symptoms  have  disappeared ;  for  this  he  believes  exposes  his 
patient  to  the  return  of  other  symptoms  of  the  diathesis.    Neither  does 
he  adopt  the  rule  of  Dupuytren,  to  continue  the  treatment  for  as  much 
.longer.    He  finds,  so  far  as  mercurial  treatment  is  concerned,  that  the 
daily  dose  or  doses  which  suffice  to  influence  the  symptoms,  and  to 
produce  a  gentle  physiological  effect  after  they  have  ceased,  must  be 
continued  for  six  months.    After  this,  the  iodide  of  potassium,  as  a 
preventive  to  the  more  distant  affections  of  the  diathesis,  should  be 
employed  for  three  months.    And  by  means  of  such  a  practical  standard 
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he  finds,  from  his  large  clinical  experience,  that  with  slight  modifica- 
tions, to  suit  the  various  cases  to  which  it  is  applied,  the  happiest 
results  can  be  thus  obtained  in  neutralizing  the  virus — in  curing  its 
existing,  and  in  preventing  its  as  yet  undeveloped,  manifestations.  Such 
a  rule  is  certainly  more  satisfactory  than  that  of  the  late  Mr.  Colles, 
who  inculcated  the  full  administration  of  merciuy  for  a  few  days  after  all 
hardness  of  the  cicatrix  had  been  removed,  with  moderate  ptyalism  kept 
up  for  a  month  afterwards. 

Mercurials  introduced  hy  the  Cutaneous  Surface. — Mercurial  Inunc- 
tion consists  in  the  employment  of  repeated  frictions  of  the 
strong  or  weak  "blue  ointment"  into  those  parts  of  the  body  where 
the  skin  is  naturally  soft,  and  incHned  to  absorb  the  remedy.  In  em- 
ploying the  mercurial  inunction,  it  must  be  recollected,  that  although 
highly  prized  by  the  Germans,  it  is  a  dirty  and  inconvenient  process  ; 
chiefly  suited  for  cases  where  there  is  no  urgency  in  the  symptoms, 
and  where  the  internal  use  of  mercurials  gives  rise  to  much  irritation. 
If  the  season  can  be  chosen  during  which  it  is  employed,  spring  or 
summer  should  be  preferred ;  and  a  course  of  warm  bathing  should  be 
employed  as  a  preliminary.  The  frictions  may  be  made  either  by  the 
patient,  or  by  an  attendant ;  in  the  latter  instance,  the  hands  of  the 
rubbers  should  be  protected  against  the  risk  of  mercurial  absorption 
by  means  of  bladders  softened  in  oil.  The  strong  mercurial  ointment 
should  be  preferred,  except  when  the  skin  is  tender,  and  easily  made 
irritable  by  the  application — mercurial  eczema,  or  a  pustular  eruption, 
tending  to  appear.  The  inner  side  of  the  thighs,  the  groins,  the  flanks, 
the  anus,  and  the  axillae,  are  in  turn  the  parts  to  which  the  inunction 
is  usually  applied.  The  frictions  are  best  made  at  night,  before  the 
fire,  after  the  patient  has  undressed  for  bed,  the  quantity  of  ointment 
varying  from  a  scruple  to  a  drachm ;  the  parts  are  then  covered  with 
flannel  during  the  night.  In  the  morning,  the  remains  of  the  oint- 
ment are  removed  by  means  of  a  warm  bath  and  soap  ;  after  which 
the  patient  should  lie  in  bed  covered  closely  with  blankets,  and  a 
warm  drink  may  be  given  to  produce  perspiration.  The  patient  should 
^  be  confined  to  bed  for  half  the  day ;  and  while  the  clothes  and  body 
linen  are  frequently  changed,  and  ventilation  provided  for,  the  room 
should  be  kept  warm.  The  diet  must  be  of  the  very  simplest  kind  ; 
tobacco  and  all  stimulants  are  forbidden.  Tliis  process  may  require 
to  be  continued  for  forty  days  ;  but  from  twenty  to  thirty  usually  suffice 
(Sigmund).  In  this  country,  while  inunction  is  frequently  used  with 
very  satisfactory  results,  the  confinement  and  restrictions  mentioned 
as  part  of  the  treatment  employed  in  Vienna,  can  rarely  be  enforced. 
A  modification  of  the  system,  which  is  found  very  useful  in  chikben  and 
infants,  consists  in  the  continuous  application  of  blue  ointment  to  the 
cutaneous  surface,  spread  upon  lint,  and  covered  with  flannel.  In  some 
special  cases,  the  gum  and  mercurial  plaster  may  be  advantageously 
used,  with  the  view  of  securing  a  double  eflect — in  part  on  the  system, 
and  in  part  on  some  local  lesion. 

Mercurial  Baths. — By  some  the  effect  of  the  warm  bath  in  deter- 
mining cutaneous  action,  is  combined  with  the  use  of  mercurials.  1. 
By  the  addition  of  a  solution  of  the  bichloride  of  mercury  to  the  com- 
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nion  warm  bath.  2.  By  tlio  use  of  the  mercurial  vapour  bath.  3.  By 
mercurial  fume  and  the  hot  air  bath  (Lalouette,  1786). 

The  effect  of  these  modes  of  procedure  upon  a  cutaneous  eruption  is 
very  marked,  producing  more  rapid  disappearance  of  it  than  mere  internal 
use  of  the  drug  or  inunction  can  effect.  By  some  the  bath  alone  is  em- 
ployed ;  by  others,  inhalation  of  mercurial  fume  is  combined ;  or  tlie 
internal  administration  of  some  form  of  the  remedy  is  proceeded  ynth  at 
the  same  time.  The  combination  of  aqueous  vapour  with  the  mercurial 
fume  and  inhalation  is  what  is  commonly  recommended  at  the  present 
day.  The  apparatus  for  this  purpose  consists  of  a  tripod -stand  and 
spirit-lamp,  supporting  a  marginal  water-trough  and  a  central  mercury- 
plate — the  latter  a  little  larger  than  a  croAvn-piece.  The  patient,  in  the 
nude  state,  sits  upon  a  cane-bottomed  chair,  beneath  which  is  the  tripod 
stand  ;  and  the  chair  and  his  body,  exclusive  only  of  the  head,  are  covered 
with  a  large  Macldntosh  cloak — or  two  or  three  ply  of  blankets.  The 
vapour  and  mercurial  fume  rise  together ;  and  the  surface  of  the  body  thus 
becomes  bedewed  with  perspiration,  watery  vapour,  and  the  condensed 
mercurial.  The  bath  should  be  continued  for  a  quarter  of  an  hour  or 
twenty  minutes.  During  the  progress  of  vaporization,  on  opening  the 
cloak  or  coverings  at  the  front  of  the  neck  the  mercurial  fume  rises, 
and  may  be  inhaled  for  about  five  minutes.  This  is  useful  when  the 
effect  is  wished  to  be  rapid ;  and  especially  so  when  the  throat  is  affected 
with  condylomatous  ulceration.  After  the  bath,  the  patient  should  sit 
quiet  till  the  temperature  begins  to  diminish ;  he  then  throws  off  the 
coverings,  waits  till  the  aqueous  vapour  has  sufficiently  dried  to  enable 
him  to  put  on  his  night  dress,  and  retires  to  bed.  The  surface  should 
neither  be  rubbed  nor  dried  after  the  bath.  Various  forms  of  mercurial 
may  be  employed  for  this  purpose ;  but  calomel  should  be  preferred,  as 
being  both  more  certainly  vaporizable  and  less  irritating  than  any  other 
form  of  the  mineral.  These  baths  may  be  taken  either  every  night  or 
less  frequently,  according  to  the  condition  and  circumstances  of  the  patient; 
the  length  of  time  recommended  for  their  employment  being — a  month  for 
treatment  commenced  during  the  early  progress  of  the  indurated  sore ; 
six  weeks,  for  patients  in  whom  the  disease  has  attained  to  the  secondary 
stage ;  and  two  months  for  patients  suffering  from  tertiary  affection.  Mr. 
Livingston  Parker  recommends  the  use  of  the  bath  for  two  or  three 
weeks  after  the  primary  disease  with  all  induration  of  the  cicatrix  has 
disappeared,  and  thereafter  that  the  patient  should  take  a  vapour  bath 
once  or  twice  a  week. 

By  some  the  mercurial  bath  is  scouted  as  an  inefficient  means  of 
administering  mercury ;  the  mercurial  effects  being,  they  allege,  very 
imcertain,  as  saHvation  can  rarely  be  induced.  By  others  it  is  thought 
equally  powerless  as  a  mercm'ial,  the  good  effect  being  by  them  attri- 
buted to  the  aqueous  vapour  bath  alone,  as  weU  as  to  the  absence  of  all 
mercurial  treatment. 

The  good  effects  of  the  employment  of  mercury,  in  one  form  or 
another,  are  sufficiently  manifest  in  most  cases  ;  even  Avhen  administered 
before  the  cutaneous  symptoms  manifest  themselves.  In  ordinary  con- 
ditions of  spansemia,  accompanied  with  muscular  weakness,  languor,  a 
sense  of  great  mental  depression,  with  sleepless  nights  and  violent 
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neuralgic  headache,  the  use  of  mercury  would  only  aggravate  the  disease. 
In  syphilis,  on  the  contrary,  as  the  use  of  the  mercury  is  continued  the 
patient  becomes  relieved  from  his  depression,  and  grows  light  and 
buoyant  in  spirit ;  his  debility  ceases,  liis  complexion  and  appetite  return, 
and  refreshing  sleep  is  restored.  If,  however,  the  effect  is  pushed  beyond 
this  point,  bad  results  follow.  Depression  of  mind  and  strength,  a  weak 
irregular  pulse,  and  loss  of  appetite,  may  set  in. 

From  these  considerations,  it  is  contended  that,  while  mercury  and 
syphilis,  and  still  more  especially  the  whole  mass  of  venereal  affections, 
are  no  longer  inseparable,  it  is  yet  to  be  admitted  gratefully  that  this 
mineral  is  in  not  a  few  cases  a  most  important  and  indispensable  remedial 
agent ;  used,  however,  much  more  sparingly  than  in  former  times ;  and 
consequently,  not  only  more  efficient  as  a  means  of  cure,  but  ■  also  less 
likely  to  peril  the  future  durability  and  soundness  of  the  frame. 

Iodine  and  its  compounds  have  long  enjoyed  a  liigh  reputation  in 
the  treatment  of  syphilitic  affections.  By  some  surgeons  they  have  been 
regarded  as  equally  potent  for  good,  yet  without  the  ill  effects  imputed 
to  mercurials.  By  others  again,  iodine  has"  been  supposed  to  be  of  use 
only  or  mainly  after  mercurial  treatment ;  but  this  party  consists  of 
two  sections — the  one  regarding  the  remedy  as  solely  applicable  to  the 
advanced  or  transitional  and  tertiary  stages  of  the  disease,  the  therapeutic 
effects  of  iodine  being  in  direct  ratio  to  the  duration  of  the  diathesis ; 
while  the  other  section  regard  it  as  producing  good  effects,  mainly,  if 
not  altogether,  in  virtue  of  its  supposed  power  of  rendering  soluble  the 
mercury,  which  is  supposed,  by  them,  to  lurk  in  the  system ;  and  thus 
to  its  power  of  hurrying  mercurial  excretion,  they  ascribe  its  virtue  in 
restoring  the  general  health. 

In  the  early  stage  of  the  disease,  while  the  sore  exists,  and  in  the 
interval  between  the  commencement  of  the  sore  and  the  first  appearance 
of  the  syphilitic  eruptions,  this  remedy  has  little  or  no  effect,  either  in 
the  way  of  producing  absorption  of  the  induration  of  the  chancre,  or  in 
delaying  or  modifying  the  appearance  of  the  secondary  symptoms ;  and 
the  chloro-antemia  and  cephalalgia  are  but  slightly  if  at  all  influenced 
by  it.  In  the  more  advanced  anaemia  or  cachexia,  on  the  other  hand, 
which  usually  exists  along  with  the  gummata,  and  affections  of  the  bones 
and  periosteum,  the  preparations  of  iodine  act  like  magic  ;  and  this  effect 
is  observed  uniformly,  whether  mercurials  have  or  have  not  been  pre- 
viously administered.  While  this  is  generally  admitted,  however,  the 
preparations  of  iodine  are  by  some  considered  incapable  of  themselves 
exterminating  the  tertiary  affections  and  preventing  a  relapse,  unless 
mercurials  are  given  to  assist  them  in  this  cleansing  process. 

In  administering  iodine,  certain  physiological  effects  of  its  use  must 
be  kept  in  mind  as  a  standard  to  estimate  its  effects,  and  as  a  caution 
against  continuing  its  use  after  a  period  when  it  is  likely  to  do  more 
harm  than  good.  The  first  physiological  effect  is  usually  observed  upon 
the  mucous  membrane  of  the  nostrils,  including  the  frontal  sinus  and 
antrum.  The  symptoms  are  those  of  acute  or  subacute  coryza.  By  some, 
however,  irritation  of  the  fauces  and  bronchi,  and  even  oedema  glottidis, 
and  gastro-intestinal  irritation,  have  been  ascribed  to  the  use  of  this 
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remedy ;  while  subretinal  serous  accumulation,  -with  dimness  of  vision, 
and  even  salivation,  have  been  presumed  to  accompany  the  irritating 
effects  of  the  medicine. 

Cutaneous  eruptions  of  an  erythematous,  papular,  vesicular,  or 
furuncular  character,  may  be  evolved  in  cases  where  iodine  exerts  an 
irritant  influence  upon  the  gastro-duodenal  system ;  and  it  can  easily  be 
supposed  that  a  greater  degree  of  like  irritation  deranging  the  hepatic 
function  would  suffice  to  produce  the  sensation  of  oppression  in  the 
head,  tinnitus  aurium,  neuralgia,  spasmodic  twitcliing  of  the  muscles, 
impaired  voluntary  motion,  sluggishness  of  the  intellect,  followed  by 
rapid  emaciation,  nervous  palpitation,  and  a  morbid  craving  for  food, 
which  has  been  supposed  to  be  due  to  the  proper  physiological  effects  of 
the  iodine  carried  to  excess,  and  from  which  theory  the  term  iodism  has 
been  derived. 

The  atrophied  condition  of  the  testes  and  mammje,  which  has  been 
alleged  to  occur  as  the  result  of  prolonged  iodic  absorption  in  the  treat- 
ment of  syphilis,  has  always  been  discovered  to  be  due  not  to  the  iodine, 
but  to  change  in  the  nutrition  of  the  part  induced  by  the  syphilitic 
alteration  of  texture ;  so  that  when  the  adventitious  product  has  been 
absorbed,  the  gland  atrophied  by  pressure  is  found  smaller  than  it  was 
previous  to  the  involvement. 

In  administering  iodine,  the  substance  may  be  given  either  in  the 
form  of  simple  solution,  or  combined  with  the  iodides  of  potassium, 
sodium,  or  ammonium.  The  compound  Liq.  lodinii  of  the  Edinburgh 
Pharmacopoeia,  or  the  simple  iodide  of  potassium  may  be  prescribed.  By 
some,  again,  the  iodides  of  iron,  or  quinine,  in  the  shape  of  pill  or  syrup, 
are  preferred.  The  dose  of  the  common  iodides  of  potassium,  sodium,  or 
ammonium,  may  vary  from  three  up  to  ten  grains  three  times  a  day  ;  and 
to  prevent  decomposition  into  iodic  acid,  the  remedy  should  be  taken  on 
an  empty  stomach.  To  obviate  qualminess,  or  griping,  some  carmina- 
tive, tonic,  or  stomachic,  may  be  administered  along  Avith  the  drug. 

Treatment  of  Byphilis  ly  CJilorate  of  Potass. — This  remedy  has  been 
as  highly  vaunted  by  some,  as  it  has  been, held  valueless  by  others, 
in  the  treatment  of  syphilis. 

We  have  already  seen  that  it  possesses  the  inestimable  virtue  of  re- 
lieving the  patient  from  the  effects  of  salivation,  or  even  of  preventing 
its  access,  when  administered  along  with  the  mercurial.  Its  virtues  in 
influencing  the  general  syphilitic  diathesis,  however,  have  appeared  to  us 
to  be  of  a  very  doubtful  kind ;  although,  in  the  affections  of  the  mouth 
and  throat,  when  used  as  a  gargle,  as  well  as  administered  internally, 
it  certainly  affords  very  marked  relief. 

Treatment  of  Syphilis  by  Purgatives. — This  has  rarely  been  tried 
without  the  use  of  some  so-called  specific,  or  alterative  remedy,  comph- 
cating  the  results.  When  employed,  sulphate  of  magnesia,  Harrogate 
salts,  natural  saline  springs,  the  phosphatic  laxative,  and  the  sulphate  of 
Boda,  have  been  the  remedies  usually  prescribed.  Talcen  in  a  daily  dose, 
largely  diluted,  in  the  morning  before  breakfast — and  assisted  by  exer- 
cise, regulated  diet,  and  the  warm  bath — a  satisfactory  issue  has  in  many 
cases  been  attained  ;  even  sulphur  and  cream  of  tartar  at  bed  time,  or  a 
Seidlitz  powder  every  morning,  has,  by  many  individuals  Avho  have  under- 
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taken  their  own  treatment,  been  found  to  afford  satisfactory  results— 
apparently  assisting  the  tendency  which  the  disease  undoubtedly  mani- 
fests, to  wear  itself  out  in  process  of  time. 

The  Nitric  and  Hydrochloric  Acids  Avere  long  ago  recommended  in 
the  treatment  of  this  disease.  The  former,  more  particularly,  was  consi- 
dered by  Eeddoes,  Scott,  Kellie,  Kollo,  Cruickshank,  Hammick,  Albers, 
Hoist,  and  others,  as  specially  efficacious.  Mr.  Pearson,  however,  gave 
the  nitric  acid  a  fair  trial,  and  his  testimony,  as  well  as  that  of  others, 
was  decidedly  against  its  trustworthiness.  These  remedies  may  be  em- 
ployed as  lotions  to  the  original  sore,  or  to  the  cutaneous  eruptions  and 
affections  of  the  mucous  membranes,  or  as  an  addition  to  the  warm  bath  ; 
and  when  used  internally,  are  given  in  water  or  any  other  suitable  vehicle. 
In  old  and  debilitated  subjects,  in  syphilitic  rheumatism,  or  in  syphilis 
occumng  in  patients  in  whom  there  is  well-marked  atony  of  system  from 
any  cause — or  as  a  tonic  course  of  treatment  after  the  use  of  mercurials 
or  iodides  has  been  carried  too  far — nitric  or  muriatic  acid,  both  as  an 
addition  to  tepid  batliiug  and  as  an  internal  remedy,  will  be  found 
attended  with  the  best  results. 

Dietetic,  Hygienic,  and  Tonic  Treatment  is,  in  syphilis  as  in  all  other 
diseases  where  mal- assimilation  constitutes  a  marked  feature  of  their 
progress,  of  the  greatest  importance.  Any  one  uniform  plan  of  dietetic 
treatment,  in  regard  to  syphilis,  has  rarely  been  employed ;  although 
"the  Hunger  Cure"*  and  "the  dry  treatment"!  of  the  Arabians  un- 
doubtedly partake  of  this  more  nearly  than  any  other.  Neither  does 
the  affection  in  its  different  stages  admit  of  any  one  constant  system 
of  dietetic  regimen.  For  example,  during  the  persistence  of  the  sore  a 
stimulating  diet  is  usually  unsuitable,  while  in  the  chloro-ansemic  stage 
it  is  almost  essential ;  in  the  febrile  and  eruptive  periods  the  use  of 
stimulating  articles  of  food,  and  more  particularly  the  free  indulgence 
in  alcoholic  stimulants,  is  always  injurious  ;  while,  again,  in  the  later 
secondary  and  tertiary  stages  their  regulated  employment  may  be  not 
only  advisable,  but  even  essential  When  syphilis  furthermore  occurs 
in  half- starved  patients,  or  in  those  whose  diet  is  meagre,  and  not  suited 
to  afford  any  surplus  of  blood-forming  material  to  the  system,  the  diathesis 
is  in  them  usually  attended  by  the  most  serious  results ;  the  transitional 
symptoms  appear  early,  and  a  gravescent  series  of  tertiary  affections  may 
be  almost  certainly  anticipated.  Dietetic  treatment  in  syphilis,  there- 
fore, must  be  a  most  variable  element ;  requiring  much  judgment  to 
hold  the  mean  between  over-feeding  and  over-stimulation  on  the  one 
hand,  and  too  spare  a  dietary  on  the  other.  As  a  rule,  anything  wlrich 
is  calculated  to  induce  hepatic  derangement  is  likely  to  prove  injurious ; 

*  The  Hunger  Cure,  Cura  fames  of  Sweden,  Norway,  and  Denmark.  This  con- 
sists in  keeping  the  patient  upon  a  regimen  for  six  weeks,  composed  of  5  ounces  of 
roast  meat,  without  gravy  or  condiment,  6  ounces  of  white  bread  soaked  in  water,  in 
two  or  three  portions,  extract  of  conium  4-6  grains  night  and  morning,  with  2  pints 
of  decoction  of  Sarza  for  drink. 

+  The  Dry  treatment  of  the  Arabians  is  described  by  M.  Benoit  of  Marseilles  as 
consisting  of  entire  abstinence  from  all  ordinary  articles  of  food  ;  living  meanwhile 
on  biscuit,  dried  almonds,  figs  and  raisins  ;  taking  for  drink  in  the  course  of  the  day 
only  a  .  glass  or' two  of  decoction  of  Sarzaparilla  ;  and  swallowing  a  mercurial  pill 
night  and  morning.  (!) 
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and  anything  which  depresses  the  system,  debilitates  the  patient,  destroys 
his  sleep  and  takes  away  his  appetite,  should  be  avoided.  But  at  the 
same  time  a  general  regulation  of  his  life,  simplicity  in  diet,  abstinence 
from  stimulants,  and  attention  to  the  functions  of  the  skin  and  bowels, 
with  fresh  air  and  such  adjuncts  as  tend  to  keep  up  the  spirits,  and 
are  calculated  to  prevent  him  from  brooding  over  the  condition  of  his 
health,  may  be  regarded  as  essential  to  his  satisfactory  recovery.  Tonics 
such  as  quinine,  iron,  and  cod-liver  oil,  will  frequently  be  resorted  to, 
either  singly  or  in  combination  with  other  drugs  and  remedial  measures 
already  mentioned.  Zinc  and  arsenic  may  occasionally,  though  more 
rarely,  exercise  a  beneficial  influence  upon  the  general  health. 

Vegetable  Decoctions. — "  Decoctions  of  the  woods,"  so  long  ago  as 
the  sixteenth  century,  were  introduced  into  this  country  as  remedies  for 
syphilis,  and  said  to  be  attended  by  quite  as  great  success  as  mercury, 
both  as  preventive  and  curative  agents.  The  anti- syphilitic  woods 
in  common  use  were  sarzaparilla,  sassafras,  guaiacum,  and  mezereon.  In 
addition  to  these,  the  saponaria  rumex,  stillingia,  dulcamara,  conium, 
podophyllum,  and  various  other  vegetable  substances,  have  since  acquired 
a  more  or  less  extended  fame  as  possessed  of  anti-syphihtic  virtues. 

The  sarzaparilla,  however,  deserves  most  notice ;  as  being  still  exten- 
sively employed  both  in  this  country  and  on  the  continent  in  the  treat- 
ment of  syphilis,  and  forming  no  unimportant  part  of  the  Zittman's 
decoction,  and  Lisbon  diet  drink  (Decoc.  Sarzae.  Comp.)* 

The  activity  of  this  drug  is,  however,  at  best  doubtful ;  at  least  in 
the  form  in  which  we  meet  with  it  in  this  country.  Dr.  Hancock,  while 
he  represents  the  sarza  in  the  European  market  as  practically  useless, 
speaks  of  the  Rio  Negro  sarzaparilla  as  affording  an  infusion  which  is 
emetic  in  large  doses,  while  in  less  quantity  it  produces  nausea,  sweating, 
prostration,  and  torpor  ;  and  he  asserts  that,  when  taken  regularlj'-,  it 
acts  as  a  restorative  and  aphrodisiac,  causing  constitutional  sores  to  heal, 
the  body  to  become  plump,  the  skin  smooth,  and  the  patient  active.  In 
Guiana  it  is  regarded  as  a  sovereign  remedy  for  a  species  of  strumous  ulcer, 
and  in  all  venereal  complaints.  In  this  city,  it  is  looked  upon  in  the 
light  of  a  mere  placebo;  while  in  London  and  Dublin  it  is  highly 
esteemed.  Mr.  Lawence,  for  example,  has  a  very  high  opinion  of  it  in 
cases  of  phagedsenic  sores.  The  determination  of  its  practical  utiHty  would 
be  a  matter  of  no  small  importance  ;  as  in  one  London  hospital  some  years 
ago  the  annual  expenditure  for  this  item  alone  amounted  to  £1500. 

*  Zittman's  decoction  is  of  two  kinds — the  stronger  and  the  weaker.  The  former 
is  made  as  follows  : — Kad.  Sarzaparillae,  §  xii.  ;  Aquae,  lb.  xxiv.  ;  m.  coque  per 
horas  dnas  et  adde  Aluminis,  §iss.  ;  Hydrarg.  Chloridi,  §ss.  ;  Antimonii  Oxy. 
Sulphureti,  31.  ;  m.  coque  ad  |,  et  adde  Fol.  Sennae,  giii.  ;  Ead.  GlycjTrhizae, 
§iss.  ;  Sem.  anisi,  §ss.  ;  Infunde  per  horam  et  cola.  Sig. — HaK-a-pint  to  a  pint 
morning  and  evening. 

The  weaker  decoction  is  made  as  follows  :— Capiat  residuum  decocti  fortioris  et 
adde  Radicis  Sarzaparillae,  §  ii.  ;  Aquae,  lbs.  xxiv.  ;  Coque  per  horas  duas  et  adde 
Cort.  Canellae,  Cort.  Limonum,  Sem.  Cardamom!  aa,  3  iii  >  infunde  per  horam  et 
cola.    Sig. — A  pint  at  intervals  during  the  day.  | 

Lisbon  Diet  Drink.— ^  Decoc.  Sarzae,  9iv.  ;  Lign.  Sarzapar.  concisi,  Ligni 
Guaiaci  versati,  GlycyrrhizaJ  contusas  aa,  3x.  ;  Cort.  Kad.  Mezerei,  3iv. ;  m.  coque 
per  partem  horae  quartam.    Sig.— One  to  two  wine  glassfuls  for  a  dose. 
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The  Guaiacum,  in  tho  form  of  powder,  tincture,  or  decoction,  is  very 
useful  in  the  early  forms  of  syphilitic  affections  of  the  throat. 

Sypliilization. 

In  1844  M.  Auzias  Turenne  occupied  himself  with  experiments 
upon  the  communicahility  of  chancres  to  the  lower  animals.  In  the 
course  of  these  experiments  he  found,  that  the  first  chancre  was 
usually  more  rapidly  developed,  attained  to  a  larger  size,  secreted  more 
matter,  was  attended  by  a  greater  degree  of  irritation,  and  was  more 
persistent  than  the  second,  the  second  again  than  the  third,  and  so 
on,  until  a  period  was  at  length  reached  when  the  inoculation  ceased 
altogether.  This  condition  of  apparent  immunity  to  the  further  effects 
of  the  chancre  poison  was  supposed  to  resemble  the  condition  of  system 
induced  by  vaccination,  whereby  an  immunity  to  further  vaccination  is 
engendered.  Hence,  as  all  chancres  were  at  that  period  supposed  to  be 
syphilitic  in  their  nature,  he  called  this  condition  of  non-susceptibility 
to  farther  inoculation  "  syphilized,"  and  the  process  by  which  it  was  at- 
tained "  syphilization."  In  a  coramunication  to  the  Erench  Academy 
in  1850,  M.  Auzias  Turenne  arrived  at  the  following  practical  deductions 
from  his  experimental  researches.  1.  That  syphilization  may  be  em- 
ployed in  healthy  persons  as  a  preventive  measure  against  the  invasion  of 
syphilis,  precisely  as  vaccination  is  practised  to  protect  the  person  from 
variola.  2.  That  syphilization  is  capable  of  curing  persons  suffering 
from  constitutional  syphilis.  These  results  he  stated  he  had  tested  upon 
man,  and  found  them  confirmed.  The  former  of  the  propositions,  as 
might  have  been  expected,  met  with  a  violent  opposition  and  an  indig- 
nant rejection  by  the  Academy,  and  with  it  the  curative  inoculation 
shared  the  same  fate. 

In  the  interval  between  1850  and  1854,  Sperino  of  Turin,  Gam- 
berini  of  Bologna,  and  Gulligo  of  Florence,  published  reports  of  cases  of 
syphilis  in  which  the  curative  process  of  syphilization  was  put  to  the  test 
of  an  extended  experimental  investigation,  with  a  result  completely  in 
its  favour.  These  statements  were  received  with  suspicion,  and  discre- 
dited in  this  country  until  a  comparatively  recent  period,  when  a  further 
statement  was  made  in  favour  of  this  procedure  by  Dr.  William  Boeck, 
one  of  the  professors  in  the  University  of  Christiania.  This  was  con- 
tained in  a  paper  communicated  to  the  Edinburgh  Medico- Chirurgical 
Society  on  March  3,  1858.  Notices,  however,  of  Boeck's,  Malmsten's, 
Carlsson's,  Stenberg's,  Faye's,  and  Daniellssen's  experiments,  had  pre- 
viously reached  this  country  from  eye-witnesses  of  their  practice,  who  had 
communicated  their  observations  to  the  Edinburgh  Med.  Journal,  Dublin 
Quarterly,  British  and  Foreign  Med.  Chirurg.  Eeview,  and  to  the  Medi- 
cal Times  and  Gazette. 

In  1851  Professor  Boeck  was  travelling  in  the  north  of  Italy,  and 
heard  much  of  the  treatment  of  syphilis  by  syphilization,  which  had  for 
the  first  time  been  put  in  practice  on  a  large  scale  by  Sperino,  the 
surgeon-in-chief  to  the  Syphilocome  or  venereal* hospital  of  Turin.  Ee- 
tuming  home,  Boeck  resolved  to  try  this  process,  as  a  long  experience 
had  convinced  him  of  the  uncertainty  of  the  plans  of  treatment  usually 
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employed  against  eypliilis.  In  October  1852  he  made  liis  first  essays. 
In  March  1858  he  had  already  syphilized  no  less  than  two  hundred 
patients*  And  in  his  great  work.t  published  in  1862,  he  states  that 
his  experience  of  the  effects  of  syphilization  extends  over  252  cases,  in 
wliich  no  mercurial  treatment  had  previously  been  employed. 

Professor  Boeck's  directions  for  the  employment  of  syphilization  are 
as  follows  : — "  I  take  the  virus  of  an  indurated  chancre  contracted  in 
coitu,  or  of  a  pustule  or  artificial  ulcer  resulting  in  an  individual  who  is 
being  syphilized.    I  make  the  first  inoculations  upon  the  side  of  the 
trunlt — three  upon  each  side.    After  three  days  have  elapsed,  I  make 
three  more  inoculations,  employing  for  this  purpose  the  matter  from  the 
last  pustules.    I  continue  in  this  way  to  inoculate  the  sides  every  three 
days,  always  employing  for  tliis  purpose  the  matter  of  the  last  pustules, 
till  I  reach  a  point  when  a  negative  result  is  attained.    Then  I  begin  to 
inoculate  the  two  arms,  and  I  continue  the  inoculation  in  the  same  way 
until  the  matter  here,  too,  ceases  to  produce  any  effect.    Having  reached 
this  point,  I  take  matter  from  another  patient,  and  I  inoculate  the  sides 
of  the  arms  in  both  parts  at  once,  and  I  continue  with  the  new  matter 
precisely  in  the  same  way  as  with  the  first,  till  it,  too,  ceases  to  act. 
When  the  condition  of  immunity  on  the  arms  and  sides  has  been  reached 
with  the  second  matter,  I  begin  the  inoculations  upon  the  thighs,  and  I 
continue  precisely  as  already  described  till  here,  too,  immunity  is  reached- 
On  the  three  parts  mentioned  I  then  make  further  inoculations  with 
matter  obtained  from  other  patients,  till  no  matter  wliich  I  can  obtain 
produces  any  effect  whatever."    Inoculating  in  this  way.  Dr.  Boeck  re- 
commends that  the  virus  from  the  indurated  chancre  should  be  em- 
ployed ;  believing  that  the  virus  of  the  soft  and  indurated  chancres  are 
virtually  the  same,  but  that  the  effect  of  the  virus  is  more  intense  in  the 
one  than  in  the  other.    As  the  effects  begin  to  diminish,  he  employs 
a  more  and  more  intense  form  of  virus,  using  it  then  without  any  fear 
of  inducing  phagedtena.    The  site  for  the  introduction  of  the  matter  is 
of  importance ;  the  lateral  aspects  of  the  chest  and  abdomen  being  best 
suited  for  the  beginning  of  the  process,  as  sores  situated  there  have  less 
irritability  attending  on  them  than  those  placed  elsewhere — except,  indeed, 
upon  the  face — chancres  there  being  small,  attended  with  but  slight 
irritability,  and  tending  sooner  to  cicatrize  than  in  any  other  locaUty. 
The  multiplication  of  punctures  at  each  inoculation  is  unnecessary ;  one, 
two,  three,  or  four  may  be  made  to  prevent  the  risk  of  failure — not  from 
exhaustion  of  the  virus,  but  from  inadvertence  in  practising  this  little 
operation.    In  making  multiple  punctures,  they  should  not  be  placed 
too  close  to  each  other,  lest  they  coalesce  and  form  a  painful  ulcer,  which 
may  become  phagedaenic.    The  operation  should  furthermore  be  practised 
with  scrupulous  regularity ;  as,  if  performed  too  often  or  too  seldom,  v 
either  the  period  of  complete  immunity  may  be  reached  before  the  erup- 
tions have  disappeared,  or  the  process  may  be  indefinitely  protracted — 
the  sores  formed  being  larger,  more  painful,  and  more  liable  to  become 
phagedsenic  than  when  the  process  is  conducted  with  precision.  The 

*  Edinburgh  Medical  Journal,  April  1858,  p.  913. 

t  Eecherches  sur  la  syphilis  appuy6es  de  tableaux  de  statistique  tirds  dcs  archives 
des  Hopitaux  de  Christiania,  par  W.  Boeck,  1862. 
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fii-st  inoculated  spots  should  be  covered  with  a  strip  of  adhesive  plaster, 
until  the  pustules  form,  and  the  second  inoculation  is  required.  After 
this,  either  water-dressing  or  oxide  of  zinc  ointment  should  be  employed 
to  prevent  the  formation  of  crusts,  and  to  diminish  the  degree  of  irritation 
Avhich  is  otherwise  sure  to  be  produced.  The  effects,  when  regularly 
conducted,  are  so  mild,  that  the  process  may  be  employed  in  children  of 
tender  age  in  the  treatment  of  hereditary  syphilis. 

While  this  syphilization-treatuient  is  continued,  the  diet  is  nourishing 
and  generous ;  but  no  alcoholic  stimulants  or  tobacco  are  allowed.  The 
effects  of  the  process  are  noticeable  in  the  gradual  disappearance  of  the 
existing  eruption  without  any  other  manifesting  itself,  in  the  amendment 
of  health  and  strength  remarked  by  the  patients,  and  in  the  improvement 
of  the  complexion  and  increase  in  weight  which  are  observed  to  occur. 
AYhen  the  patient  has  previously  been  treated  by  means  of  mercurials, 
the  inoculation  has  sometimes  been  found  to  fail  until  a  preliminary 
course  of  iodide  of  potassium  has  been  employed ;  and  in  these  cases, 
too,  the  period  required  for  the  treatment  is  usually  longer,  and  the  risk 
of  relapse  greater.  The  average  time  which  this  process  occupies  is  from 
five  or  six,  to  seven  or  eight  months  j  and  after  this,  should  any  relapse 
of  the  constitutional  symptoms  occur,  repetition  of  the  inoculation  should 
at  once  be  commenced. 

With  reference  to  the  selection  of  matter  for  the  commencement  of 
the  process  of  syphihzation,  Professor  Boeck  states  that  at  first  it  was  ob- 
tained from  a  soft  chancre,  and  therefore  admitted  of  inoculation  being 
practised  through  a  long  series  of  generations,  thus  occupying  a  long 
period  before  the  condition  of  immunity  was  obtained.  Subsequently, 
however,  Dr.  Boeck  has  employed  matter  obtained  from  an  indurated  (?) 
chancre,  which  admits  of  inoculation  through  a  much  smaller  number  of 
generations.  By  its  use  he  states  that  he  has  found  the  process  rendered 
very  much  shorter ;  the  symptoms  disappearing  much  more  rapidly,  and 
the  condition  of  immunity  being  reached  at  a  much  earlier  period.* 

As  to  the  satisfactory  results  which,  according  to  Dr.  Boeck's  state- 
ment, issue  from  this  method  of  treatment,  we  take  no  objection  ;  having, 
in  fact,  seen  the  salutary  effects,  described  by  Professor  Boeck,  to 
accrue  from  its  employment,  when  no  other  curative  agency  interfered 
with  the  accuracy  of  the  experiment ;  and  when  the  symptoms — the  in- 
durated chancre,  the  inguinal  enlargement,  the  early  constitutional 
changes,  and  the  eruption  upon  the  skin — were  of  so  well  marked  a 
character  as  to  make  indubitable  the  effects  of  treatment  in  removing  the 
existing  symptoms,  preventing  the  occurrence  of  others,  and  improving 

*  As  the  result  of  the  experiments  upon  syphilization  made  by  Dr.  Boeck,  he  con- 
clud&s — "The  soft  chancre  and  the  indurated  are  the  product  of  the  same  viins  ; 
these  two  forms  being  due  to  the  varying  intensity  in  the  vii-us.  The  soft  chancre 
is  the  product  of  a  more  energetic  virus,  which,  in  vii-tue  of  its  intensity,  developes 
such  a  degree  of  inflammatory  irritation  in  the  parts  around  the  sore,  as  to  prevent 
the  occun-ence  of  absorption.  The  indiu-ated  chancre  is  the  product  of  a  virus  less 
intense,  which  is  not  accompanied  by  a  sufficient  degree  of  the  inflammatory  process 
to  prevent  absorption.  When  the  matter  is  very  intense,  the  characteristic  soft 
chancre  is  obtained ;  if  it  is  less  intense,  the  indurated  chancre  results ;  a  pus  of  in- 
termediate intensity  produces  the  intermediate  forms  of  chancre." 
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the  general  health.  The  explanation  of  these  facts  is,  however,  a  very 
different  matter,  and  one  of  acknowledged  difficulty.  Those  even  who 
adopt  syphilization  as  their  only  plan  of  treatment,  are  l)y  no  means  at 
one  upon  this  subject.  Auzias  Turenne  and  Sperino  attribute  its  good 
effects  to  "  the  absorption  of  the  virus,  and  the  saturation  of  the  system 
with  the  poison" — the  immunity  ultimately  reached  from  further  inocu- 
lation indicating  that  this  condition  of  system  is  attained.  This,  how- 
ever, is  a  most  novel  and  untenable  doctrine,  either  in  general  or  special 
pathology.  In  the  first  place,  it  is  founded  upon  the  assumed  identity 
of  the  virus  of  the  soft  and  indurated  chancres,  else  what  good  can  accrue 
from  the  repeated  inoculation  of  the  soft  chancre,  in  the  way  of  producing 
systemic  saturation,  if  the  soft  chancre  be  only  a  local  affection  ?  In  the 
second  place,  what  facts  or  analogies  can  serve  to  prove  that  a  large  dose 
of  a  poison  will  diminish  the  effects  of  a  lesser  ?  The  alleged  identity  of 
the  virus  of  the  soft  and  indurated  chancre  is  a  most  gratuitous  assumption, 
and  one  which  all  our  experimental  research  leads  us  to  disbelieve  and 
contradict. 

By  Professor  Tage  of  Christiania  the  cure  of  the  syphilitic  symptoms 
by  syphilization  is  attributed  to  a  depuratory  action  effected  by  the  sores 
produced  by  successive  inoculations  ;  and  this  view  of  the  subject  seems 
to  be  borne  out  by  the  fact,  that  the  introduction  of  a  seton,  repeated 
blistering  of  the  surface  of  the  chest  (Cullerier),  the  inunction  of  croton 
oil  into  the  surface,  or  the  application  of  antimonial  ointment  or  plaster, 
have  been  found  equally  efficacious  in  promoting  a  cure.  To  the  use  of 
such  measures  Boeck  objects ;  but  not  because  he  adopts  the  saturation 
theory ;  this  he  very  reasonably  rejects,  as,  if  true,  leading  to  but  one 
logical  conclusion,  viz. — that  it  should  make  the  syphilitic  diathesis 
worse  instead  of  better.  He  objects  because  the  period  when  the  com- 
pletion of  the  desired  effect  has  been  attained  is  not  indicated,  as  in  the 
so-called  syphilization  process,  by  a  condition  of  immunity  being  reached. 
To  ourselves  the  effect  of  the  inoculation,  as  well  as  that  of  the  seton,  or 
of  the  pyogenic  counter-irritants,  seems  due  to  the  concentration  upon  one 
part  of  the  surface  of  a  suppurating  condition  which  relieves  the  tendency 
to  a  general  eruption,  and,  by  effecting  at  an  early  period  a  prolonged  sup- 
purative crisis,  hurries  the  diathesis  over  that  stage  of  its  development. 
The  only  peculiarity  in  regard  to  the  process  of  syphilization  which 
remains  as  yet  unexplained,  is  the  cause  of  the  immunity  to  further  in- 
oculations which  is  attained  after  a  time.  From  the  fact  that  such  im- 
munity is  produced  not  generally,  but  first  in  one  locality  and  then  in 
another,  it  seems  to  be  due  merely  to  a  diminution  or  loss  of  the 
reacting  power  of  the  cutaneous  surface  in  response  to  stimulation.  And 
from  the  fact  that  syphilization  can  be  repeated,  shoidd  syphilitic  relapse 
render  it  necessary,  this  immunity  seems  to  be  not  only  partial  but 
temporary.  Eecently  a  suspicion  has  been  excited  in  the  minds  of  some, 
that  possibly  syphilis  requires  no  treatment ;  that,  left  to  itself,  the  cuta- 
neous affection  would  disappear,  and  the  results  be  even  more  favourable 
than  the  more  systematic  measures  which  have  hitherto  been  regarded 
as  essential  in  the  disease. 

In  taking  a  retrospective  glance  at  the  various  methods  of  cure  to 
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which  wo  have  adverted,  in  this  somewhat  lengthened  exposition  of 
the  treatment  of  the  indurated  chancre  and  its  consequences,  we  would  : 

1.  Eeiterate,  that  constitutional  treatment  should  rarely  be  employed 
until  the  constitutional  symptoms  begin  to  manifest  themselves  in  the 
form  of  an  eruption ;  local  treatment  usually  sufficing  for  the  indurated 
sore. 

2.  That  secondary  symptoms  undoubtedly  disappear  more  rapidly 
under  the  regulated  use  of  mercurials,  than  from  any  other  plan  of  treat- 
ment. That,  by  their  continuance,  immunity  from  the  risk  of  relapse 
cannot  be  promised  ;  but  that  a  six  months'  continued  administration  of 
mercurial  treatment,  followed  by  three  months  of  iodide  of  potassium,  is 
more  likely  to  secure  this  than  any  other  medicinal  methods  devised. 

3.  That  iodide  of  potassium  is  a  remedy  of  real  value,  only  in  the 
tertiary  stage  of  the  disease. 

4.  That  warm  bathing,  purgatives,  hygiene,  and  dietetics,  are  very 
important  adjuvants  in  treatment. 

5.  That  syphilization  is  a  trustworthy  plan  of  cure,  and  deserves 
more  extended  application  to  the  treatment  of  syphilis.  That  its  pro- 
gress is  gradual,  and  calculated  to  interfere  little,  if  at  all,  with  the  ordi- 
nary life  and  habits  of  a  patient ;  any  uneasiness  arising  from  its  use 
rarely  lasting  beyond  the  first  fortnight. 

6.  That  as  the  virus  employed  in  so  called  syphilization  is  really  that 
of  the  soft  chancre,  which  is  a  merely  local  disease,  this  method  had 
better  be  denominated  Chancrizcdion,  as  better  indicating  what  is  meant 
by  the  process,  and  as  asserting  a  duality  instead  of  the  generally  ad- 
mitted unity  of  the  chancrous  virus. 

7.  That  there  is  good  reason  to  suppose  that  the  use  of  any  pyogenic 
irritant  would  ejffect  an  equally  satisfactory  result ;  the  virus  of  the  soft 
chancre  being  convenient  for  the  purpose,  merely  because  the  sores  which 
form  suppurate  freely  and  remain  for  a  long  time  open. 

8.  That  by  no  method  of  treatment  can  a  patient  be  considered  so 
free  from  all  tendency  to  the  evolution  of  symptoms,  as  to  be  regarded 
secure  against  their  reappearance  ;  and  that  for  reasons  to  be  mentioned 
immediately.  Such  patients,  therefore,  should  not  be  permitted  to  marry 
for  at  least  a  year  after  the  commencement  of  the  infection. 

Infantile  Syphilis. 

Syphilis,  as  it  occurs  in  young  children,  may  either  be  congenital  or 
acquired.  In  the  former  there  is  no  lesion  of  the  surface  by  which  the 
poison  has  gained  access  to  the  system ;  in  the  latter  there  is  precisely  as 
in  the  adult,  except  as  regards  site,  a  local  point  of  departure  in  the 
form  of  an  indurated  chancre  from  which  the  poison  radiates  its  in- 
fluence throughout  the  system. 

The  Congenital  infection  may  be  due  either  to  (1)  the  father,  or 
to  (2)  the  mother,  or  to  (3)  both  parents  being  under  the  influence  of 
secondary  syphilis  at  the  period  of  conception.  In  some  cases  again,  it 
may  be  induced  by  the  (4)  mother  becoming  infected  after  conception 
has  occurred. 

The  acquired  Syphilis  of  infants  is  usually  acknowledged  to  be  due  to 
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(1)  contact  of  the  cutaneous  surface  with  the  maternal  passages  affected 
with  disease  ;  or  to  (2)  the  presence  of  a  morbid  lesion  (a)  primary,  or 
(b)  secondary,  in  the  nurse  who  suckles  it — acting  either  directly  througli 
the  mouth  of  the  child,  and  the  parts  with  which  it  comes  in  contact, 
as  in  sucking,  kissing,  etc.,  or  through  the  medium  of  the  milk  excreted 
from  tainted  blood ;  or  (3)  the  infection  may  be  due  to  accidental  cir- 
cumstances of  exposure,  either  to  the  indurated  chancre,  or  to  secondary 
lesions,  in  other  individuals  with  whom  the  infant  may  be  brouglit  in 
contact ;  while  lastly,  the  infection  may  be  produced  by  (4)  vaccination, 
the  syphilitic  virus  being  mingled  with  that  of  the  vaccine  disease. 
The  infant  is,  therefore,  exposed  to  the  action  of  syphilitic  virus  from 
various  dilferont  sources,  at  the  earliest  age. 

The  effects  of  the  poison  in  the  congenital  cases  is  sometimes  fxH- 
cidal — indeed  very  generally  so  when  the  infection  in  one  or  both 
parents  is  recent ;  the  foetus  perishing  during  intra-uterine  life,  and 
imdergoing  consequent  expulsion  from  the  womb.  This  fatal  result 
is  due  in  some  cases  to  disease  of  the  placental  structures,  in  others  to 
changes  in  the  internal  organs  of  the  foetus,  accompanied  perhaps  by 
cutaneous  eruptions.  When  the  foeticidal  effect  is  escaped,  the  child 
may  be  born  with  syphilitic  manifestations  upon  the  surface  :  this,  how- 
ever is  exceptional — for,  as  a  general  rule,  the  signs  of  diathesis  only 
appear  after  birth,  a  certain  period  of  apparent  good  health  intei-vening. 
This  period  of  latency  rarely  exceeds  one  month  ;  and  when  the  third 
month  has  elapsed  without  the  appearance  of  some  sign  of  a  syphilitic 
infection,  there  is  no  likelihood  that  any  such  symptoms  will  occur. 

Congenital  syphiHs  is  characterized  by  a  shrivelled,  lean  condition  of 
body ;  the  general  aspect  and  expression  being  those  of  "  a  little  old 
man."  The  skin  generally  presents  a  dirty  coffee  and  milk  tint ;  that 
of  the  nates,  vulva,  or  scrotum,  becomes  of  a  smooth  glazed  apj)earance, 
and  of  copper  colour — ending  in  desquamation  and  cracking,  or  in  be- 

:  coming  moist  and  oozy.  The  mouth  and  throat  are  affected  at  the  same 
time  with  condylomatous  patches  ;  occupying  especially  the  angles  of  the 

.  lips,  the  throat,  and  nostrils,  and  accompanied  with  puckering  of  the 
mouth,  a  hoarse  cry,  snuffling  breathing,  and  running  from  the  nose.  Iritis 
may  occur  about  the  same  period  ;  and  that  more  frequently  than  has 
commonly  been  supposed — usually  of  the  tubercular  form.  PemjjMgus 
of  the  surface  frequently  appears  ;  but  is  not  necessarily  pathognomonic 
of  syphilis,  without  some  of  the  other  symptoms  just  mentioned  co- 
existing. At  a  somewhat  later  period,  edhymatous  or  impetiginous 
pustules  show  upon  the  surface,  forming  crusts  or  ulcers ;  and  affections 
of  the  periosteum  and  bones  may  also  occur.  In  fatal  cases,  the  internal 
organs  have  usually  been  found  affected ;  the  liver  becoming  enlarged, 
globular,  and  hard ;  the  lungs  and  thymus-gland  suppurating ;  and, 
in  some  cases,  peritonitis  is  developed.  Before  death,  vomiting  and 
diarrhoea  usually  set  in.  In  congenital  cases,  especially  where  the  disease 
is  inherited  from  the  mother,  induration  of  the  liver  may  be  expected  ; 
this  seeming  to  occuj^y  tlie  place  of  the  induration  of  the  chancre  and  of 
the  lymphatic  glands  which  occurs  in  the  acquired  disease.  In  children 
who  have  in  infancy  suffered  from  congenital  syphiUs,  a  paucity  of  the 
eyebrows  and  eyelashes,  a  tenuity  of  hair,  with  radiating  lines  surrounding 
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the  mouth,  imperfectly  developed  nails,  "  pegged  teeth,"  and  a  tendency 
to  "  dotted "  keratitis,  frequently  remain  for  life,  to  mark  the  cause  of 
the  constitutional  condition  of  the  individual,  and  to  form  a  key  to 
various  other  diseased  states  from  which  he  may  suffer. 

The  treatment  of  congenital  syphilis  may  often  he  preventive.  Thus 
a  man  or  woman,  suffering  from  primary  or  constitutional  syphilis  in  its 
secondary  stage,  should  on  no  account  be  permitted  to  marry,  until  every 
manifestation  of  the  disease  is  cured,  and,  at  all  events,  a  year  from  the 
period  of  invasion  has  been  permitted  to  elapse.  This,  indeed,  is  not 
enough ;  for  the  disease  has  been  known  to  remain  latent  for  several 
years,  and  again  break  out — perhaps  in  the  parent,  but  certainly  in  many 
cases  in  the  offspring,  while  the  parent  manifests  no  trace  of  the  evil. 
When,  therefore,  the  treatment  previously  employed  has  been  unsatis- 
factory, a  thorough  constitutional  course  of  mercurials,  or  syphiHzation, 
should  be  had  recourse  to  before  marriage  is  sanctioned.  Should  marriage, 
however,  have  been  contracted,  or  should  the  individual  suffering  from 
syphilitic  disease  be  already  married,  means  must  be  taken  to  prevent 
conception  ;  and  although  various  expedients  for  avoiding  the  result, 
without  renouncing  the  means,  have  been  recommended,  and  even  safely 
employed,  nothing  but  the  renunciation  of  all  sexual  intercourse  can  be 
certainly  depended  on.  Should  conception  have  taken  place  before  the 
medical  man  is  consulted,  the  rapid  and  forced  administration  of  anti- 
syphilitic  treatment  is  the  only  chance  of  saving  the  foetus,  and  of  pro- 
tecting the  mother  against  the  risk  of  infection  by  absorption  of  the 
disease  through  her  placental  connection  with  the  foetus.  When  the 
husband  is  the  source  of  the  contamination,  he,  too,  should  be  subjected 
to  a  like  process  of  treatment. 

Again,  should  one  or  more  abortions  have  occurred  in  succession, 
followed  by  the  birth  of  a  living  but  syphilitic  child,  both  parents  should 
at  once  be  subjected  to  treatment — if  the  father  is  the  source  of  contami- 
nation ;  the  mother  alone,  if  the  father  has  never  had  any  syphilitic 
manifestation. 

Curative  treatment  in  the  infant  should  be  commenced  at  as  early  a 
period  as  possible.  This  may  consist  of  either  the  exhibition  of  mer- 
cuiials,  or  the  employment  of  syphilization.  Iodide  of  Potassium  in 
such  cases  is,  in  the  early  stage  of  the  disease,  a  mere  waste  of  time. 

In  employing  syphilization,  the  pain  which  attends  upon  the  forma- 
tion of  the  ulcers  may  require  the  employment  of  opiates ;  but  the 
process  has  no  other  peculiarity  in  its  adaptation  to  even  a  child  of  the 
tender  est  age. 

When  mercurials  are  employed,  the  endermic  use  of  the  remedy  is 
to  be  preferred,  as  being  less  irritating  and  less  liable  to  cause  enteric 
complication.  The  appHcation  of  the  blue  mercurial  ointment,  spread 
on  lint  or  leather,  and  kept  constantly  in  contact  with  the  abdomen  by 
means  of  the  binder,  is  all  that  is  required.  Local  treatment  should  con- 
sist of  great  attention  to  cleanUness  and  the  application  of  desiccants, 
such  as. oxide  of  zinc  powder,  to  which  a  small  portion  of  calomel  or  a 
large  proportion  of  grey  powder  may  be  advantageously  added.  Of 
lotions,  the  alum  and  oak  bark  for  the  oozy  state  of  the  sldn — the  nitrate 
of  silver,  three  grains  to  the  ounce,  for  the  affections  of  the  mouth, 
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throat,  and  nostrils — seem  to  be  best ;  while  sulphate  of  copper  lotion, 
or  black-wash,  two  grains  to  the  ounce,  form  suitable  dressings  for  the 
ulcers  upon  the  surface.  The  treatment  of  the  child  should  never  be 
commenced  until  the  symptoms  are  distinctly  present,  and  should  be 
continued,  in  regard  to  mercurials,  as  lung  as  any  symptom  of  syphilis 
remains.  If  commenced  within  the  first  ten  or  twenty  days  after  birth, 
it  is  rare  to  find  it  necessary  to  continue  the  remedy  longer  than  three 
months.  If  Iodide  of  Potassium  or  Iodine  in  any  form  is  employed,  it 
is  best  given  in  the  form  of  baths,  or  fomentations  applied  to  the  surface. 

Acquired  Syphilis,  as  abeady  stated,  is  supposed  to  be  capable  of 
development  in  a  variety  of  ways.  But  in  all  cases,  however  much 
facts  and  inferences  may  be  disputed,  it  is  satisfactory  to  know  that  the 
initial  lesion  is  invariably  an  indurated  chancre,  and  never  a  secondary 
affection ;  and,  further,  that  it  always  occurs  at  the  point  exposed  to  the 
influence  of  the  syphilitic  infection — be  that  point  the  mouth  and  lips, 
the  arm,  or  other  part  of  the  cutaneous  surface.  As  to  the  facts,  and 
inferences  from  them,  which  are  supposed  to  establish  beyond  doubt  the 
various  alleged  modes  of  the  transmission  of  secondary  syphilitic  lesions, 
not  only  to  infants,  but  from  them  to  other  children,  and  even  to 
adults — they  have  always  appeared  to  be  so  defective  in  complete- 
ness, and  in  absence  of  all  risk  of  error,  as  to  prevent  any  absolute 
belief  in  their  conclusiveness.  One  may,  indeed,  appear  sceptical,  by 
thus  expressing  a  want  of  faith  in  what  has  been  written  and  observed 
with  so  much  honesty ;  especially  as  a  positive  assertion  always  out- 
weighs a  mere  negative  in  experience ;  but,  while  bound  to  express  the 
absence  of  conviction,  in  regard  to  the  facts  of  this  subject,  we  are  most 
willing  to  recommend  adoption  of  the  rules  which  have  been  deemed 
suitable  to  prevent  communication  of  the  secondary  symptoms  of  the 
disease  in  all  of  the  ways  above  mentioned.  1.  A  diseased  nurse  should 
never  be  employed  for  a  healthy  child,  nor  a  diseased  child  suckled 
by  a  woman  who  has  not  previously  had  syphihs.  In  examining  a  nurse 
for  the  purpose  of  determining  that  she  is  not  syphilitic,  the  condition  of 
the  cervical  glands,  scalp,  chest,  and  breasts,  taken  into  account  with  the 
health  of  her  child — excluding  all  risk  of  imposition  as  to  the  child 
being  her  own — should  afford  sufficient  guarantee  as  to  her  soundness. 
2.  The  friends,  followers,  or  husband  of  the  nurse,  should  be  kept  away 
from  her  while  she  is  nursing.  3.  When  vaccine  matter  is  taken  for 
the  purpose  of  preservation,  and  employment  in  the  vaccination  of  other 
children,  the  health  of  the  child  as  well  as  that  of  its  parents  should  be 
considered  ;  and  the  source  from  which  every  charge  is  obtained  should 
be  carefully  noted,  so  that  after  reference  may  be  made  in  any  case  of 
doubt.  4.  The  vaccine  matter  should  consist  of  the  pure  lymph,  without 
admixture  vdth  blood  or  curdy  matter,  and  should  be  taken  only  when 
the  vaccine  vesicle  is  at  its  fully  formed  stage — when,  in  fact,  its  nature 
is  rendered  indubitable. 

Treatment  of  acquired  syphilis  in  infants,  is  in  all  respects  that  of 
the  congenital  form  of  the  disease. 
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Chancres  and  Syphilis  in  the  Female. 

In  the  female,  syphilis  is  peculiar  only  as  regards  the  primary  affec- 
tion— and  the  peculiarity  is  chiefly  as  to  the  site  :  the  slightly  developed 
degree  of  induration  of  the  base  of  the  sore,  observed  in  many  cases ; 
the  tendency  in  the  sore  to  undergo  a  transformation  in  situ  into  a 
condylomatous  surface ;  the  early  appearance  of  condylomata,  and  their  per- 
sistence upon  the  vulva ;  while  the  general  character,  progress,  and  results 
of  the  chancre,  and  the  constitutional  disease,  are  similar  to  the  occur- 
rences in  the  male.  Sometimes,  again,  the  chancre  is  of  large  size  ;  and, 
seated  on  the  labia,  may  involve  one  or  both  in  hypertrophy,  which 
sometimes  refuses  to  yield  to  constitutional  treatment,  and  requires  removal 
by  the  knife.  Chancres  of  both  kinds  are  usually  situated  on  the  inner 
surface  of  the  nymphse,  on  the  carunculse,  and  in  the  orifice  of  the  vagina 
at  the  inferior  commissure  ;  but  they  are  also  found  in  all  parts  of  the 
vagina,  on  the  os  uteri,  and  sometimes  in  the  urethral  orifice.  They  may 
affect  the  anus,  either  primarily,  or,  in  the  case  of  the  soft  chancre,  by 
discharge  from  the  vulva  running  in  that  direction  when  the  patient 
is  recumbent.  When  an  indurated  chancre  exists  at  the  anus,  the  mul- 
tiple glandular  enlargement  in  the  inguinal  region  has  usually  the  most 
external  gland  of  the  chain  specially  affected.  Treatment  is  as  in  the 
male.  Warty  formations  occasionally  are  of  such  size,  as  to  require  a 
regiilar  dissection  for  removal  of  the  hypertrophied  mass. 


CHAPTER  LXI. 


AFFECTIONS   OF  THE  URETHRA. 
Stricture. 

Contraction  of  the  urethra,  iuterfermg  with  micturition,  and  rendering  the 
process  slow  and  painful,  may  depend  on  one  of  three  different  causes. 
1 .  There  may  he  Spasm  of  the  muscles  connected  with  the  memhranous 
portion  of  the  urethra,  causing  temporary  ohstruction  to  its  normal 
calibre  at  that  part,  as  well  as  resistance  to  instruments  attempted  to  be 
introduced  ;  and  there  is  good  reason  to  beheve  that  a  similar  result  is 
sometimes  occasioned,  in  the  anterior  portion  of  the  urethra,  by  spas- 
modic action  of  the  muscular  fibres  which  have  lately  been  shewn  to  form 
part  of  the  normal  structure  of  the  urethra,  and  to  extend  throughout  its 
whole  length — continuous  posteriorly  with  the  muscular  coat  of  the 
bladder.*    These  conditions  are  hable  to  be  suddenly  induced,  by  ordi- 
nary exciting  causes,  such  as  exposure  to  cold,  the  effects  of  a  debauch, 
the  presence  of  irritation  about  the  anus,  or  the  action  of  cantharides  ; 
and  they  generally  disappear  readily — often  rapidly — under  ordinary 
treatment ;  such  as  chloroform,  liip-bath,  fomentation,  opiate  enema  or 
suppository,  perhaps  a  sedative  by  the  mouth,  rest,  quietude,  antiphlo- 
gistic regimen,  and  the  use  of  laxatives — advantageously  followed  by  the 
employment  of  tincture  of  the  muriate  of  iron,  should  the  symptoms 
continue.    2.  The  inflammatory  process,  by  its  attendant  swelHng,  may 
cause  contraction.    It  may  affect  the  lining  membrane  itself ;  either  at 
one  point,  as  in  consequence  of  injury  ;  or  over  a  considerable  space,  as 
in  severe  gonorrhoea — one  of  the  symptoms  of  which,  as  we  have  seen, 
is  an  obvious  diminution  of  the  stream  of  urine,  dependent  on  the  con- 
tracted state  of  the  canal.    Or  the  inflammatory  process  may  be  exterior 
to  the  urethra  ;  in  the  substance  of  the  prostate,  in  the  areolar  tissue  of 
the  perineum,  or  by  the  side  of  the  rectum  ;  and  the  bulging  of  the 
phlegmon,  or  abscess,  may  not  only  diminish  the  calibre  of  the  urethra, 
at  the  affected  part,  but  may  even  shut  it  up  altogether,  causing  retention 
of  urine.    The  treatment  of  such  a  case  has  already  been  considered  ;  it 
is  by  aiitiphlogistics  ;  using  the  bistoury  for  evacuation  of  matter,  or 
even  at  an  earlier  period  before  matter  forms,  while  the  tissues  arc  n 
yet  only  thickened,  indurated,  and  congested.    After  incision,  should  iL 
patient  still  be  unable  to  void  his  urine,  and  the  bladder  be  distended, 
the  catheter  should  be  employed.    3.  Tlie  canal  may  be  narrowed  1\ 
chronic  structural  change,  occurring  in  the  urethra  itself ;  and  this  con- 
stitutes true  or  organic  Stricture ;  a  condition  wliich  is  ever  liable  t'^ 
complication  and  aggravation,  by  the  two  preceding  causes  of  contraction — 
*  Hancock,  Lancet,  No,  1486,  p.  187. 
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spasm  and  tlie  iiillammatory  process.  Anil  it  is  well  to  limit  the  use 
of  terms  thus  :  uudcrstanding  "  spasmodic  stricture  "  and  "  inflamed 
stricture  "  to  be  aggravations  of  true  organic  stricture  in  one  or  other  of 
these  ways  ;  understanding  the  terms  "  spasm  of  the  urethra"  and 
"  urethritis,"  to  include  the  condition  of  temporary  narrowing  of  the 
canal  by  spasm  and  the  inflammatory  process  ;  and  understanding  by 
"  stricture,"  an  organic  change  in  the  urethra,  causing  a  narrowing  o£  the 
canal,  which  may  be  altogether  independent  both  of  spasm  and  of 
existing  inflammatory  disease. 

But  stricture  results  from  the  inflammatory  process,  in  and  near  the 
urethra  ;  and  this,  as  we  have  seen,  may  be  excited  in  various  Avays. 
1.  It  may  follow  the  application  of  a  source  of  irritation  to  its  mucous 
membrane,  as  happens  in  gonorrhoea  ;  and  this  is  perhaps  its  most  fre- 
quent cause.  Clap  is  of  common  occurrence  ;  the  inflammatory  process, 
in  the  chronic  or  gleety  stage,  is  often  of  long  duration,  as  Avell  as  of  a 
kind  to  favour  plastic  change  in  the  Submucous  tissues,  without  the 
use  of  injections  having  anything  to  do  with  the  formation  of  the  struc- 
tural change  ;  at  the  same  time,  treatment  by  injection  may  be  so  mis- 
conducted, as  to  cause  aggravation  of  such  affection  when  it  has  once 
commenced.  2.  Stricture  may  follow  a  chronic  inflammatory  process, 
always  of  a  minor  grade — never  reaching  beyond  textural  irritation — 
occasioned  by  constant  excitement  of  the  canal ;  as  by  excess  in  venereal 
indulgence,  or  by  an  acrid  state  of  the  urine.  The  latter  is  no  uncom- 
mon cause  ; '  the  urine  may  be  unduly  acid,  or  concentrated,  or  hold- 
ing in  suspension  more  or  less  deposit ;  the  irritated  bladder  is  emptied 
frequently  ;  and,  on  each  occasion,  the  urethra  smarts  under  the  passage 
of  the  urine.  At  length,  a  continued  state  of  irritation  of  the  canal  is 
induced  ;  producing  not  only  discharge  from  the  free  surface  of  the 
mucous  membrane,  but  also  a  certain  amount  of  submucous  i^lastic 
change  which  permanently  remains.  3.  External  injury  may  be  the 
exciting  cause  ;  lacerating  the  canal,  wholly  or  partially,  at  some  point, 
and  admitting  of  retraction  of  the  torn  textures  and  separate  cicatrization  ; 
besides,  in  most  cases,  lighting  up  an  active  inflammatory  process  in  and 
around  the  injured  part,  and  tending  to  much  solid  product — not  always 
amenable  to  absorption.  Hence,  blows  and  kicks  on  the  perineum  are 
found  to  produce  the  worst  forms  of  the  affection.  A  less  amount  of 
violence,  often  repeated,  may  induce  gradual  formation  of  stricture  ;  as. 
by  contusion  of  the  perineum  on  the  saddle,  in  dragoons  or  others  much 
employed  on  horseback.  Also,  there  is  good  ground  for  suspecting,  that 
the  disease  not  unfrequently  originates  in  the  unskilful  or  unnecessary 
use  of  bougies,  lithontriptors,  and  other  instruments.  4.  Ulceration  of 
the  urethra  cannot  well  heal,  without  causing  more  or  less  contraction  of 
the  canal  ;  and  this  ulceration  may  be  either  of  a  common  or  of  a  specific 
kind.  Such  ulceration  was  at  one  time  frequently  induced  by  the  use  of 
caustic  potash  in  the  treatment  of  strictures  of  the  urethra.  There  is  no 
more  troublesome  form  of  that  disease  than  contraction  of  the  orifice,  in 
consequence  of  cliancre  situated  there ;  and  it  is  not  unlikely  that  such 
specific  ulceration  may  extend  backwards  beyond  this  point,  even  as  far 
as  the  bulb,  and  thus  act  as  the  cause  of  stricture  in  its  most  common 
sites. 
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The  proximate  cause  of  stricture  is  fibrinous  product,  and  conse- 
quent structural  change,  sometimes  in  the  lining  membrane  of  tlv: 
urethra,  more  commonly  in  the  submucous  areolar  tissue,  or  in  botli 
together — but  chiefly  in  the  latter  situation ;  never  the  result  of  the 
formation  of  false  membrane  upon  the  free  surface  of  the  mucous  canaL 
The  ordinary  sites  of  stricture  are — at  the  orifice  ;  at  the  neck  of  the 
glans,  and  about  an  inch  and  a  half  from  the  orifice  ;  at  the  natural  bend 
of  the  penis,  from  the  suspensory  ligament ;  at  the  scrotum,  and  imme- 
diately behind  that  point,  between  three  and  four  inches  from  the  orifice  ; 
and  in  front  of  the  membranous  portion  of  the  urethra,  at  the  bulb,  be- 
tween six  and  seven  inches  from  the  orifice.  The  researches  of  Sir  C. 
BeU,  and  others,  have  demonstrated  that  contraction  of  the  urethra  sel- 
dom, if  ever,  occurs  posterior  to  the  bulb  of  the  urethra.  The  most  fre- 
quent sites  are  the  two  last  named.  But  it  is  seldom  that  a  tight  stricture 
is  found  at  the  posterior  part  of  the  urethra,  without  more  or  less  con- 
traction also  at  the  ordinary  sites  in  front  ;  in  other  words,  in  cases  of 
bad  stricture,  a  plurality  of  contractions  may  generally  be  expected. 
Wlien  the  aff'ection  results  from  external  injury,  the  site  obviously  must 
depend  on  its  nature  and  point  of  application. 

The  extent  and  degree  of  contraction  vary.  Sometimes  a  shred  of 
membrane  crosses  the  canal ;  and  this  excessively  rare  form,  resulting  pro- 
bably from  the  formation  of  a  very  limited  false  passage  in  a  contracted 
canal  by  the  awkward  use  of  instruments,  is  termed  the  bridle- stricture. 
Sometimes  the  stricture  is  tight,  but  very  limited,  seeming  as  if  a  thread 
had  been  tied  firmly  on  the  part.  This,  which  is  much  more  common, 
is  termed  an  annular  stricture;  and  if  the  altered  condition  extends 
beyond  the  mere  mucous  membrane,  such  contractions  have  been  called 
indurated  annidar  strictures.  More  frequently  still,  the  contraction  is  of 
greater  extent  both  in  depth  and  length ;  extending  in  length  from  a 
quarter  of  an  inch  to  an  inch ;  or  sometimes  involving  several  inches  of 
the  canal.  And  the  degree  of  thickening,  contraction,  and  irregularity  of 
the  channel  varies,  according  to  the  duration  and  treatment  of  the  disease ; 
from  the  slightest  narrowing  of  the  canal  to  its  almost  complete  occlusion, 
with  alteration  of  structure  extending  in  the  form  of  induration  through- 
out the  entire  depth  of  the  corpus  spongiosum,  and  even  beyond  this — 
especially  when  the  irritation  has  been  great,  and  fistula  in  perineo  has 
existed  as  a  complication. 

By  the  older  authors  on  surgery,  caruncles,  excrescences,  warty 
growths,  or  polypi  of  the  canal,  were  presumed  to  be  very  common 
causes  of  strictm-e,  or  obstruction  to  the  passage  of  instruments.  Such 
formations  do  undoubtedly  sometimes  exist  in  the  prostatic  part  of  the 
canal,  and  neck  of  the  bladder — situations  where  stricture  never  occurs  ; 
and  at  times  a  small  granulation  or  wart  may  be  seen  just  "uathin  the 
orifice  of  the  urethra  ;  but  the  statement  that  such  structures  constitute 
a  cause  of  stricture  obtains  no  support  from  pathological  research. 

Behind  the  constricted  point,  dilatation  takes  place.  Anteriorly  to 
the  actual  stricture,  there  are  collapse  and  contraction.  The  dilatation 
may  be  to  such  an  extent  as  to  hold  more  than  one  ounce  of  urine ;  and 
the  mucous  lining  of  the  dilated  part  becomes  prone  to  ulceration.  Cal- 
culous matter  may  be  retained  there ;  and  a  stone  may  form,  occupying 
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the  whole  space.  The  mucous  lining  of  the  entire  canal  sympathizes 
more  or  less.  From  the  strictured  part,  and  also  from  the  general  sur- 
face of  the  memhrane,  an  abnormal  discharge  proceeds  ;  usually  clear, 
sometimes  puriform  ;  and  liable  to  be  increased  by  casual  excitement — 
this  inducing  aggravation  of  the  congestion.  Ulceration  of  the  canal  at 
and  behind  the  seat  of  constriction  sometimes  occurs  ;  the  destructive  pro- 
cess extending  either  from  the  superficial  mucous  surface,  or  from  sup- 
puration occurring  in  some  of  the  dilated  mucous  crypts  situated  in  the 
dilated  part  of  tlie  canal  This  constitutes  in  some  cases  the  early  stage 
and  cause  of  urinary  extravasation  and  fistula  ;  the  urine  gradually  making 
its  Avay  thi'ough  the  tissues  which  are  breaking  down  under  the  ulcera- 
tive change.  In  most  cases,  however,  the  urinary  extravasation,  pro- 
ceeding from  stricture,  is  preceded  by  the  formation  of  an  abscess — 
external  to  the  canal  at  its  constricted  part — which,  making  its  way 
towards  the  urethra  more  readily  than  towards  the  surface,  may  open 
into  the  passage  and  thus  admit  the  escape  of  urine  into  the  abscess- 
sac.  Should  this,  however,  have  been  incised,  before  spontaneous  eva- 
cuation into  the  uiethra  has  taken  place,  the  canal  may  afterwards  open 
by  ulceration  and  m'ine  escape  through  the  wound.  Chronic  prostatitis 
is  apt  to  be  induced  ;  increasing  the  discharge.  The  lining  membrane 
of  the  bladder  becomes  affected  ;  the  muscular  coat  too  is  changed, 
becoming  hypertrophied  ;  and,  in  consequence,  both  fasciculation  and 
sacculation  of  the  viscus  may  take  place.  The  enlarged  muscular  fibres, 
arranged  in  bundles,  act  strongly  on  the  urine  ;  and  the  urine,  not 
getting  freely  away  through  the  strictured  urethra,  reacts  on  the  mucous 
membrane,  causing  protrusion  of  this  through  the  interspaces  of  the 
fasciculi.  Cysts,  thus  formed,  receive  gradual  additions  to  their  parietes, 
and  may  attain  to  a  large  size — rivalling  the  bladder  itself  in  magni- 
tude j  but  this  condition  is  not  so  common  as  in  cases  of  diseased  pros- 
tate. Chronic  cystitis  may  follow.  And  morbid  sympathy  does  not  end 
with  the  bladder  ;  the  kidneys  are  in  many  cases  involved ;  first  in  irri- 
tation, causing  functional  derangement  only ;  afterwards  in  organic  disease. 
The  pelvis  of  the  kidney  and  the  ureters  are  often  enormously  dilated, 
their  lining  membrane  furnishing  much  puriform  discharge.  The  for- 
mation of  stone,  too,  is  favoured,  as  was  formerly  remarked  ;  derange- 
ment of  the  kidney's  secretion  leads  to  calculous  deposit,  and  this  is 
obstructed  in  its  outward  passage  by  the  urethral  change. 

The  symptoms  of  stricture  are  of  gradual  invasion,  and  may  for  some 
time  escape  the  patient's  notice.  The  urine  is  passed  in  an  attenuated 
stream,  sometimes  twisted,  sometimes  scattered,  sometimes  partially  drib- 
bling ;  the  act  is  both  frequent  and  tedious  ;  and  sometimes  it  is 
accompanied  by  pain  and  uneasiness  in  the  bladder,  perineum,  and 
penis,  which  abate  on  the  bladder  being  emptied.  After  the  patient 
supposes  evacuation  complete,  a  few  drops — in  some  cases  a  considerable 
quantity — pass  away  involuntarily  ;  coming  from  the  dilatation  behind 
the  stricture,  through  the  indurated  and  constricted  part  which,  tempor- 
arily dilated  by  the  stream  of  water,  slowly  closes  under  the  influence  of 
the  muscular  textures  of  the  urethral  walls.  In  consequence,  the  clothes 
are  usually  soiled  and  stained.  Tlio  increased  frequency  of  mictiirition 
is  most  observed  at  night.    A  gleety  discharge  comes  from  the  urethra. 
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as  already  stated ;  and  excess  in  diet  or  exercise  may  induce  aggravation, 
reseniMing  an  attack  of  gonorrhoea,  and  very  probably  imiDlicating  the 
bladder.  Pain  is  complained  of  in  the  loins  and  thighs,  and  in  the  peri- 
neum ;  often  erection  is  painful.  In  tiglit  strictures,  the  urijie  may  pass 
only  f/uttatim ;  and  then,  too,  there  may  be  no  escape  of  semen  in 
emission — this  fluid  passing  backwards  into  the  bladder,  to  be  aftenvards 
discharged  in  an  altered  state  along  with  the  urine.  The  testicles  are 
liable  to  enlargement ;  and  the  rectum  frequently  sympathizes — becom- 
ing prolapsed,  or  inflamed,  or  fissured,  or  ulcerated,  or  affected  with 
hemorrhoids ;  sometimes  strictures  of  the  urethra  and  of  the  bowel  are 
found  to  co-exist.  The  straining,  in  bad  cases,  is  such  as  to  empty  the 
rectum  as  readily  as  the  bladder ;  and  in  consequence  the  water-closet 
has  to  be  used  instead  of  the  chamber-pot.  Often  hernia  is  induced. 
The  prostate  is  liable  to  become  not  only  excited  but  enlarged ;  and  if 
this  enlargement  be  chronic  and  simple,  relief  from  the  symptoms  of 
stricture  may  be  experienced ;  the  prostatic  tumour  acting  as  a  break- 
water, in  favour  of  the  part  originally  affected.  But  if  ulceration  or 
abscess  affect  the  gland,  then  aggravation  must  necessarily  ensue.  As 
the  kidneys  suffer,  their  secretion  becomes  more  and  more  changed ;  and 
the  acrid  urine,  passing  frequently  along  the  urethra,  reacts  unfavourably 
on  the  urethral  disease.  The  complication  of  rigors  followed  by  fever 
passing  off  in  copious  diaphoresis — or,  in  other  cases,  of  gouty  rheuma- 
tism— is  by  no  means  unfrequent,  in  those  advanced  in  years,  and 
who  have  lived  freely  ;  often  with  irritabihty  of  the  stricture  ;  and  such 
intercurrencies  are  specially  apt  to  appear  after  instrumentation.  Eeten- 
tion  of  urine  is  at  any  time  liable  to  occur ;  the  degree  of  constriction 
being  suddenly  increased  by  spasm,  or  by  inflammatory  swelling,  or  by 
both.  From  this  cause,  extravasation  of  urine  may  follow ;  urinous 
abscess,  however,  ending  probably  in  the  formation  of  fistula  in  perineo, 
is  more  common — generally  producing  mitigation  of  the  symptoms,  at 
least  for  a  time,  as  will  afterwards  be  explained.  In  severe  and  pro- 
tracted cases,  the  general  health  suffers  materially — independently  of 
all  accident ;  the  flesh  and  strength  fail,  the  digestive  organs  are  im- 
paired, the  face  is  sallow,  and  the  features  wear  an  expression  of  anxiety 
almost  pathognomonic  of  the  disease.  Constitutional  irritation  sets  in ; 
the  symptoms  denoting  organic  disease  of  the  kidneys  become  more  and 
more  marked  ;  purulent,  mucous,  ammoniacal  urine  passes  often,  in  small 
quantities,  and  with  much  distress  ;  febrile  exacerbations  recur  with 
greater  force  and  frequency ;  emaciation  advances ;  the  appetite  and 
digestion  fail  more  and  more  completely  ;  at  length  coma  may  supervene  ; 
and  the  patient  perishes. 

Treatment  is  conducted  on  simple  principles  ;  but  a  satisfactory  cui-e 
is  often  of  very  difficult  attainment.  Our  object  plainly  is,  to  get  rid  of 
the  redundant  formation  which  causes  the  contraction  ;  and  this  may  be 
effected  in  one  of  two  ways  :  1.  By  simply  procuring  absorption,  under 
the  stimulus  of  pressure  ;  2.  By  so  managing  the  application  of  pressure, 
as  to  establish  a  temporary  and  active  irritation  in  the  part,  which,  on 
its  resolution,  may  induce  rapid  diminution  of  the  product.  Advance  of 
the  inflammatory  process,  however,  to  a  high  grade  is  obviously  to  be 
avoided  ;  suppurative  results  will  cause  further  new  formation  around ;  and 


TREATMENT  OF  STRICTURE. 


1209 


ulceration — at  the  time  perhaps  widening  the  canal — is  likely  ultimately 
to  lead  to  renewed  and  probably  aggravated  contraction,  by  puckering  of 
the  cicatrix.  Besides,  ulceration,  to  prove  effectual  on  the  submucous 
formation— the  true  cause  of  the  stricture — must  first  penetrate  and  de- 
stroy the  mucous  membrane  ;  an  event  never  desirable  ;  3.  In  bad  cases, 
the  knife  may  be  necessary  to  divide  the  contracted  part ;  not,  however, 
as  a  sole  means  of  cure  ;  but  materially  to  assist  the  bougie  in  afterwards 
establishing  the  normal  condition  of  the  part. 

To  obtain  the  curative  result,  in  ordinary  cases,  cautious  management 
of  the  metallic  bougie  is  now  universally  acknowledged  to  be  the  most 
suitable  means.  But,  in  the  first  instance,  exploration  is  necessary  ;  to 
ascertain  whether  a  stricture  really  exists  or  not  j  as  also  its  nature, 
site,  and  extent.  A  metallic  instrument  should  always  be  used  for 
this  purpose.  Formerly  one  of  wax  was  preferred,  as  less  formidable  to 
the  patient,  and  because  it  was  beKeved  that  its  softened  extremity 
would  mould  itself  against  the  stricture,  so  as  to  produce  an  accurate 
image  of  the  state  of  the  urethra  at  the  constricted  part.  The  most  con- 
venient kind  of  bougie  is  that  manufactured  of  Berlin  silver ;  the  larger 
sizes  hoUow,  and  consequently  light,  firmer  than  silver,  yet  possessing 
a  smooth  surface,  and  not  subject  to  become  roughened  from  rust  as 
steel  would  be.  The  curve  should  be  gradiial  and  slight — a  segment  of 
a  large  circle ;  and  the  set  of  instruments  are  arranged  in  a  gradually 
ascending  scale,  from  the  smallest  wire-like  form  and  probe-pointed  ex- 
tremity, to  what  is  Kkely  to  fill  the  average  canal  in  its  normal  state. 
The  selected  instrument  is  oiled,  or  smeared  with  cold  cream.  For  pur- 
poses of  exploration  a  large  instrument  is  obviously  not  suitable  ;  neither 
is  one  of  small  size — for  it  is  liable  to  catch  a  lacuna,  and  so  to  simulate 
stricture  where  there  is  none ;  or,  passing  through  a  stricture  of  no  great 
tightness,  it  may  lead  to  the  belief  that  the  canal  is  clear,  while  contrac- 
tion really  does  exist.  One  of  the  medium  size  is  selected ;  and,  having 
been  warmed  suitably,  by  the  hand,  is  introduced  cautiously.  If 
obstructed,  it  is  gently  withdrawn  a  little,  and  again  guided  on ;  a 
fold  of  the  urethra  may  have  been  in  the  way.  If,  however,  still 
opposed,  the  existence  of  stricture  may  be  fairly  presumed  ;  and  its  site 
is  noted,  by  observing  the  extent  to  which  the  instrument  has  passed, 
and  by  manipulating  the  course  of  the  urethra.  An  instrument  one 
or  two  sizes  smaller  is  then  taken  and  passed  along  the  canal  to  the 
site  of  the  stricture,  where  careful  efforts  are  made  to  insinuate  it 
along  the  contracted  channel.  Should  it  still  prove  too  large,  another 
and  another,  if  need  be,  is  employed,  till  the  instrument  is  found 
which  can  be  passed  both  through  the  stricture  and  onwards  into  the 
bladder.  Having  succeeded  in  this,  some  surgeons  recommend  that  the 
instrument  should  be  retained  from  a  minute  to  half  an  hour,  or  more, 
according  as  the  patient's  feelings  may  indicate.  This  is  not,  however, 
usually  desirable  or  safe  ;  and  certainly,  if  sickness  occur,  or  if  much  pain 
be  felt,  and  on  the  increase,  or  if  the  patient  express  a  decided  wish  for 
removal  of  the  instrument,  stating  his  belief  that  it  is  "  hurting  "  him — 
it  shoidd  be  withdrawn  ;  remembering  that  our  object  in  the  use  of  the 
bougie  is  not  mechanically  to  stretch  the  canal,  but  to  excite  absorption 
of  the  morbid  product  in  the  submucous  tissue.    To  attain  as  great  an 
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effect  as  possible,  when  the  patient  is  not  irritable,  two  or  three  instru- 
ments of  increasing  calibre  may  be  passed  one  after  another,  till  a  size  is 
reached  Avhich  is  as  largo  as  can  readily  be  admitted,  and  which  seems 
to  draw  the  stricture  along  with  it  when  being  withdrawn.  Rest  and 
temperance  are  essential,  for  that  day.  On  the  second  or  third  thereafter, 
we  expect  the  uneasiness  occasioned  by  the  former  introduction  to  have 
passed  away  ;  and  the  operation  is  repeated;  introducing  the  same  instru- 
ment as  was  passed  at  the  last  visit,  then  immediately  withdrawing  it, 
and  substituting  a  size  larger.  And  this  is  repeated  at  longer  or  shorter 
intervals,  until  the  full  size  is  passed  readily.  This  last  is  repeatedly 
introduced  at  the  ordinary  intervals,  until  all  obstruction  has  fairly  dis- 
appeared ;  and  then  the  stricture  may  be  regarded  as  cured — though  not 
finally  disposed  of.  A  tendency  to  recontraction  remains.  And,  to 
obviate  this,  an  occasional  bougie  is  reqidred — sometimes  termed  the 
protesting  bougie — at  a  gradually  iiicreasing  interval ;  the  first  introduc- 
tion taking  place  at  the  end  of  a  fortnight,  then  afier  a  month,  then 
after  two  months,  and  so  on  ;  until,  after  introduction  at  an  interval  of 
six  months,  all  is  found  normal.  Thus  only  can  immunity  from  relapse 
be  secured.  ' 

Such  is  the  ordinary  course  of  events,  in  a  plain,  simple,  and  uncom- 
plicated case  ;  but  many  circumstances  require  attention  besides.  And, 
in  the  first  place,  in  commencing  the  treatment  of  stricture,  it  is  essential 
to  have  regard  to  the  general  health,  and  especially  to  the  state  of  the 
urine.  If  an  acrid  fluid  be  frequently  passing  over  the  canal,  little  or 
no  progress  can  possibly  be  made  ;  the  disease  need  not  be  expected  to 
give  way,  while  a  cause  of  maintenance,  if  not  of  origin,  is  in  constant 
operation.  It  is  also  very  important  that  regimen  should  be  strictly 
regulated  ;  and  that  walking  exercise  should  be  indulged  in  as  little  as 
possible.    Horseback  exercise  must  be  absolutely  prohibited. 

In  passing  the  bougie,  the  instrument  is  held  lightly  in  the  hand, 
and  carried  with  its  point  gliding  along  the  upper  wall  of  the  urethra, 
and  must  never  be  pressed  onwards  with  much  force.  In  fact,  it  is 
always  preferable,  in  passing  the  instrument,  to  employ  only  one  hand, 
without  any  pulling  or  stretching  of  the  penis  forward  upon  the  bougie. 
In  this  way  the  instrument  is  less  likely  to  become  impacted,  the  natural 
obstacles  to  the  passage  being  more  effectually  and  certainly  overcome, 
while  the  patient  suffers  less  uneasiness,  and  the  operation  is  in  reality 
more  easily  performed.  Where  the  stricture,  however,  exists  in  the 
anterior  or  pendulous  portion  of  the  canal,  the  penis  should  be  held  up- 
wards in  a  perpendicular  direction,  while  the  instrument  is  carried 
through  the  constriction.  It  is  essential  to  remember  in  all  instrumenta- 
tion  of  the  canal  that  force  of  propulsion,  and  tightness  of  gi'asp,  may 
tear  the  urethra,  pushing  the  unentered  stricture  before  the  instrument's 
point — if  this  be  kept  straight ;  or,  if  any  divergence  be  made  from  the 
true  direction  of  the  canal,  the  parietes  are  perforated,  and  a  false  pas- 
sage established.  Lightness  of  grasp,  and  gentleness  of  propulsion, 
permit  the  instrument  to  be  restrained  by  the  walls  of  the  urethra  ;  and 
all  such  hazards  are  avoided.  The  point  is  pressed  steadily  on  the  stric- 
ture for  a  short  time ;  and  then,  withdrawing  the  hand,  we  observe 
whether  the  instrument  resiles,  or  remains  fixed  in  its  place ;  if  the 
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former  event  occur,  it  is  a  sign  that  no  penetration  of  the  stricture  has 
taken  place  ;  the  latter  is  a  token  of  the  instrument's  point  being  lodged 
in  the  contracted  part.  And  according  to  the  evidence  thus  afforded, 
either  a  smaller  instrument  is  selected,  or  the  onward  pressure  is  steadily 
maintained.  In  the  latter  case,  our  chief  care  is  to  avoid  the  use  of 
force,  and  to  exert  the  steadily  maintained  pressure  not  on  the  sides  of 
the  canal,  hut  on  the  obstruction  in  its  direct  course ;  and,  to  assist  iji 
in  this,  when  the  stricture  is  behind  the  scrotum,  the  fingers  of  the  left 
hand  supporting  the  middle  of  the  perineum,  or  lodgment  of  the  fore- 
finger in  the  rectum,  are  often  of  use. 

An  obstacle  may  be  felt  at  the  bougie's  point,  near  the  neck  of  the 
bladder ;  and  yet  it  may  not  depend  on  stricture.  The  canal  may  be  of 
its  normal  calibre  throughout ;  but  made  tortuous,  by  unequal  enlarge- 
ment of  the  lobes  of  the  prostate.  In  such  a  case,  a  flexible  instrument 
is  more  likely  to  pass  than  one  of  metal ;  the  passage  is  to  be  traversed, 
not  forced — "arte,  non  vi  " — and  then  much  assistance  is  derived  from  the 
finger  up  the  rectum.  In  passing  instruments  along  a  healthy  urethra, 
it  is  well  to  recollect  that  there  are  certain  situations  in  which  the  folds 
of  the  mucous  membrane,  the  direction  of  the  canal,  or  the  awkwardness 
of  the  operator,  may  hitch  the  point  of  the  instrument,  and  either  lead 
to  the  belief  that  a  stricture  exists  there,  or  in  attempts  to  overcome  the 
obstruction  by  force,  may  lead  to  rupture  of  the  canal,  or  the  formation 
of  a  false  passage.  These  sites,  besides  the  prostatic  one  already  men- 
tioned, are  the  lacuna  magna  of  the  urethra,  situated  in  its  upper  wall,  a 
little  behind  the  glans ;  the  junction  of  the  pendulous  and  scrotal  part 
of  the  urethra ;  the  sinus  of  the  bulb  ;  and  the  membranous  portion  of  the 
canal  where  it  passes  through  the  triangular  ligament.  The  usual  direc- 
tion given  for  the  avoidance  of  these  sources  of  fallacy  is  to  keep  the  in- 
strument bearing  along  the  floor  of  the  urethra,  till  within  two  inches  of 
the  verge  of  the  anus ;  then,  supporting  the  point  of  the  bougie  by  the 
fingers  pressing  upon  the  perineum,  to  urge  it  gently  onwards,  while  the 
right  hand,  holding  the  instrument  lightly,  is  carried  downwards  be- 
tween the  patient's  thighs,  describing  the  arc  of  a  circle.  The  difficul- 
ties in  the  anterior  and  perineal  part  of  the  canal  are  most  apt  to  occur 
in  the  use  of  gum-elastic  instruments.  Another  obstacle,  not  connected 
with  the  canal,  has  occasionally  caused  difficulty  in  passing  a  bougie 
— viz.,  osseous  formation  on  one  or  both  of  the  rami  of  the  ossa  pubis,  or 
upon  their  symphysis ;  the  result  of  injury,  or  of  idiopathic  ostitis.  It 
is  of  rare  occurrence.  A  cautious  turning  of  the  instrument's  point  to  a 
side  will  probably  elude  such  obstruction. 

A  stricture,  at  first  wholly  resistful  of  the  instrument's  point,  may  in 
a  short  time  yield  to  it.  Instead  of  attempting  at  once  to  penetrate, 
therefore,  if  satisfied  that  the  instrument  is  bearing  against  the  orifice, 
steady  pressure  is  kept  up  ;  and  after  a  few  minutes  we  may  expect 
such  an  amount  of  relaxation  and  dilatation  to  take  place,  as  may  admit 
either  of  the  instrument  passing  completely,  or  of  its  becoming  lodged  in 
the  strictured  part. 

It  is  not  absolutely  essential  to  the  cure,  that  penetration  of  the 
stricture  should  be  complete  at  first ;  although  without  this,  and  the 
conveyance  of  the  instrument  into  the  bladder,  we  can  have  no  absolute 
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certainty  that  the  instrument  is  in  the  right  route ;  for  we  may  all  the 
time  be  merely  extending  a  false  passage  Avliich  exists  anterior  to  the 
stricture,  or  fruitlessly  pressing  against  a  fold  of  mucous  membrane  at 
the  side  of  the  strictured  portion  of  the  canal.  This  process  of  "  vital 
dilatation,"  as  it  has  been  called — largely  employed  by  Dupuytren, 
Guthrie,  and  others — is  eli'ected  as  follows  : — Having  found  a  tight  and 
imyielding  stricture,  which  will  not,  for  the  time  being,  permit  penetra- 
tion, even  by  a  very  small  instrument — provided  there  be  no  t?ireatening 
of  retention  of  urine,  or  other  source  of  urgency — we  lay  aside  small 
bougies,  and  the  determination  to  penetrate,  and  selecting  an  instrument 
of  medium  size,  pass  it  down  to  the  stricture,  and  retain  it  there,  pressing 
upon  the  stricture,  rather  than  in  it,  so  long  as  is  thought  necessary,  and 
the  patient's  feelings  will  allow.  This  is  repeated,  at  the  usual  intervals. 
And,  after  several  such,  introductions,  relaxation  will  be  found  gradually 
advancing,  so  as  to  admit  first  of  partial  lodgment,  and  afterwards  of 
complete  penetration.  No  time  is  lost ;  and,  if  properly  employed,  no 
risk  is  incurred.  The  principle  of  cure  is  obviously  the  same  as  that  of 
the  ordinary  use  of  the  instrument.*  In  the  hands  of  a  careless  operator, 
however,  there  is  risk  of  making  way,  not  along  the  contracted  canal, 
but  through  the  soft  and  normal  mucous  membrane  on  the  exterior  of 
the  stricture. 

Should,  at  any  time,  over-excitement — as  evidenced  by  tendency  to 
bleeding,  pain,  spasm,  and  discharge — occur  in  the  part,  from  over-use  of 
the  bougie,  exposure  to  wet,  fatigue,  intemperance — all  instrumentation 
must  be  desisted  from,  for  a  time  ;  nntil,  by  rest  and  antiphlogistic  regi- 
men, a  quiet  and  tractable  condition  of  the  canal  has  been  restored. 

In  receiving  the  bougie,  the  patient  may  be  either  erect  or  recum- 
bent. If  it  be  his  first  experience^of  such  an  operation,  the  latter  posture 
is  preferred ;  lest  faintness  occur,  as  is  apt  to  be  the  case.  After  one 
or  more  repetitions,  in  a  well-dilated  stricture,  when  such  tendency 
ceases,  and  no  difficulty  exists,  then  the  erect  posture,  if  more  convenient 
for  both  parties,  may  be  preferred.  The  surgeon,  seated  in  front,  passes 
the  instrument  with  its  convexity  directed  towards  the  abdomen,  down 
to  the  suspensory  ligament ;  and  then  gently  depressing  the  handle, 
while  the  instrument  is  slowly  turned  half  round,  this  natural  obstruc- 
tion is  overpassed.  To  avoid  injury  to  the  canal  here,  it  is  well  to  move 
the  point  mainly  on  the  upper  surface  of  the  urethi'a.  If  an  opposite 
course  be  followed,  a  fold  of  the  membrane  is  almost  certain  to  be 
caught;  then  rash  pressure  cannot  fail  to  cause  abnormal  penetration — 
and  a  False  Passage  is  begun.  In  all  cases  of  tight  stricture,  or  when 
care  and  pains  are  required  to  coax  an  instrument  through  a  stricture, 
the  recumbent  posture  should  undoubtedly  be  preferred ;  although  there 
are  some  few  cases  where  the  altered  position  of  the  pelvis  acting  upon 
the  membranous  portion  of  the  urethra,  through  the  triangular  ligament, 
renders  the  introduction  of  an  instrument  in  the  erect  posture  more  easy 
than  in  the  recumbent. 

The  evidences  of  a  false  passage  being  formed  are  : — The  conscious- 

*  To  this  mode  of  procedure  the  term  "  tunnelling"  has  sometimes  hecn  applied ; 
portion  after  portion  of  the -stricture  being  excavated,  as  it  were,  until  a  clear 
"  driftway"  has  been  established.    I  can  vouch  for  its  safety  and  efficiency. 
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ness  of  having  used  an  unusual  and  unwarrantable  degree  of  force ;  an 
uncertainty  as  to  the  point  having  been  in  the  true  direction  ;  a  Avant  of 
the  ordinary  sensation  of  being  grasped,  as  the  pressure  is  continued ;  a 
sensation  of  something  having  suddenly  yielded ;  when  pressure  is  then 
continued,  a  feeling  of  roughness  and  rubbing  on  the  instrument's  point 
— and  the  bougie  is  then  apt  to  advance,  not  smootldy,  but  per  saltum  ; 
a  complaint  from  the  patient  of  unusual  pain — perhaps  with  a  start,  and 
then  ftiintness  ensuing ;  blood  welling  out,  in  greater  or  less  quantity, 
by  the  side  of  the  instrument.  Very  frequently,  the  patient  decidedly 
corroborates  oui-  own  apprehensions,  by  declaring  his  conviction  that  the 
normal  canal  has  been  departed  from. 

Such  things  ought  not  to  be  ;  the  risk  is  great.  And  they  need  not 
be ;  for  by  avoidance  of  force,  and  by  the  exercise  of  ordinaiy  caution 
and  skill,  all  such  accidents  are  rendered  more  than  unlikely.  The  only 
circumstances  in  which  force  is  at  all  excusable,  are  those  of  urgent  re- 
tention. Then  the  bladder  must  be  relieved,  as  we  have  seen.  But,  of 
aU  the  methods  of  affording  relief,  forcing  the  stricture  is  probably  the 
■worst.  K  there  be  time  and  indication,  leeches,  fomentation,  hot-bath, 
sedatives,  and  antispasmodics  are  tried ;  and,  failing  these,  the  obstruc- 
tion is  overcome  by  incision. 

The  risks  of  false  passage  are  : — 1.  Escape  of  urine,  and  consequent 
sloughing  or  abscess^  according  to  the  extent  and  manner  of  the  infiltra- 
tion. K  the  false  passage  be  incomplete,  opening  into  the  urethra  only 
on  the  distal  side,  urine  does  not  enter  so  readily  as  when  the  perforation 
is  complete — having  both  a  distal  and  a  proximal  opening.  The  incom- 
plete form,  consequently,  is  more  likely  to  cause  urinous  abcess  ;  the 
complete,  urinary  infiltration.  2.  Hemorrhage  may  be  considerable.  3. 
Inflammatory  accession  may  seriously  affect  the  part,  causing  softening 
and  ulceration ;  and  healing  cannot  take  place  without  contraction — 
worse,  probably,  than  the  original  stricture.  And,  besides,  during  per- 
sistence of  the  inflammatory  process,  constitutional  disturbance  is  likely 
to  be  severe,  bearing  hard  on  a  system  already  weak.  4.  Or,  in  the 
especially  feeble,  a  formidable  amount  of  constitutional  irritation  may 
occur,  irrespective  of  local  inflammatory  change. 

A  false  passage  having  been  formed,  it  is  with  difficulty  avoided  in 
subsequent  introductions  of  the  instrument.  For  some  days,  nothing 
should  be  passed  along  the  canal ;  an  opportunity  being  thus  afforded 
for  closure  of  the  track ;  or,  at  least,  for  such  diminution  of  it  as  may 
render  entanglement  of  the  instrument  less  likely.  And  when  this  is 
again  used,  it  must  be  with  a  very  lively  caution  ;  the  hand  being  alert, 
as  it  were,  to  notice  the  first  and  slightest  deviation  from  the  normal 
path. 

In  some  patients,  there  is  an  especial  irritability,  which  tends  to 
baulk  the  bougie ;  perineal  spasm  supervening  on  the  introduction  being 
attempted,  and  receiving  obstructive  aid,  probably,  from  a  turgescent  state 
of  the  lining  membrane.  Such  a  difficulty  may  be  partially  or  altogether 
avoided,  by  the  exhibition  of  a  moderate  opiate,  by  the  rectum  or  mouth, 
about  half  an  hour  before  the  attempt  at  introduction — or  by  the  em- 
ployment of  anaesthesia.  Other  patients  are  liable  to  suffer  from  agueish 
attacks,  after  the  use  of  the  bougie.    Such  are  generally  elderly  persons, 
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who  have  lived  freely  and  been  abroad.  They  benefit  greatly  by  the  use 
of  quinine. 

Hitherto,  we  have  been  speaking  only  of  the  ordinary  cases  which 
require  the  ordinary  application  of  instruments,  in  expectation  of  the 
ordinary  result — disappearance  of  the  redundant  formation,  by  absorption  ; 
this  absorption  being  excited,  simply  and  directly,  by  pressure.  We 
now  come  to  another  class  of  cases,  requiring  another  effect  of  the  instru- 
ment— the  second  which  we  formerly  noticed ;  excitement  of  irritation, 
which  in  passing  away  may  carry  with  it  not  only  its  own  product, 
but  also  that  of  former  times.  These  are  tight  and  unyielding 
strictures,  of  considerable  extent  and  long  duration.  A  very  small  in- 
strument may  be  insinuated  into  or  through  them ;  but  no  progress  is 
made  ;  on  each  introduction,  there  is  the  same  difficulty  to  be  overcome. 
In  such  cases,  the  treatment  requires  a  modification ;  a  higher  result  is 
to  be  obtained  from  the  instrument's  use.  A  firm  silver  catheter  is  care- 
fully passed  through  the  stricture,  and  for  this  purpose  must  be  lodged 
in  the  bladder  ;  it  is  there  retained  by  tapes,  which  are  appended  to  the 
rings  of  the  instrument,  and  secured  on  the  level  of  the  perineum  to  tapes 
which  encircle  the  upper  part  of  the  thigh,  and  which  are  attached  to  a 
bandage  roujid  the  waist.  The  orifice  of  the  instrument  is  shut,  either 
by  a  stop-cock,  or  by  a  plug  of  wood  or  cork — which  may  be  removed, 
from  time  to  time,  for  evacuation  of  the  urine.  At  first  the  catheter  is 
felt  tightly  fixed,  while  the  urine  escapes  only  by  its  chaimel ;  after 
some  time,  the  embrace  is  found  to  become  less  close,  while  a  puriform 
discharge  comes  from  the  urethra ;  and  the  urine  frequently,  in  twenty- 
four  hours,  flows  freely  by  the  side  of  the  instrument,  which  will  noAv 
be  found  loose  and  movable.  It  is  then  withdrawn,  and  a  catheter  of 
comparatively  large  dimensions  may  be  passed  in  its  stead.  This  is  per- 
mitted to  remain  for  other  twenty-four  hours,  and  may  be  replaced  by  a 
still  larger  instrument ;  so  that,  in  two  days,  the  stricture  which  formerly 
admitted  with  great  difficulty  a  No.  1  catheter,  will  frequently  be  found 
so  softened  and  opened  up,  as  to  admit  a  No.  6  with  facility ;  after 
which  the  ordinary  instrumentation  is  preceded  with,  as  in  other  cases. 

This  method  of  treatment,  it  is  obvious,  requires  great  care  ;  there 
being  a  risk  of  ulceration  of  the  bladder  from  the  constant  pressure 
of  the  point  of  a  small  instrument  against  its  fundus,  as  well  as  ot 
untoward  constitutional  disturbance.  And  the  case  must  be  watched 
accordingly.  The  risk  from  pressure  of  the  point  against  the  fundus 
of  the  bladder  may  be  somewhat  provided  against  by  the  use  of  an  instru- 
ment of  sharp  curve  and  short  beak.  In  some  patients,  it  may  be 
safely  retained  for  twenty-four,  thirty-six,  or  forty-eight  hours  ;  in  others, 
that  time  must  be  greatly  abridged.  Opiates  are  of  service,  in  allaying 
the  pain  and  irritation.  And  if,  by  their  use,  all  untoward  spnptoms 
are  averted,  we  need  not  regulate  the  catheter's  stay  by  any  fixed  limit 
of  hoiirs  ;  but  may  regard  its  thorough  loosening  as  the  fij-st  sign  of  the 
propriety  of  its  removal.  It  is  seldom,  however,  that  a  retention  of 
more  than  forty-eight  hours  is  required.  And,  in  that  sliort  space  of 
time,  if  the  case  proceed  favourably,  we  may  expect  immensely  more 
progress  than  under  the  ordinary  system  of  management.  This  method 
is  most  frequently  resorted  to  in  cases  where  retention  complicates 
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the  stricture,  and  when,  with  very  great  difficulty,  the  bladder  has 
been  relieved  by  the  passage  of  a  very  small  catheter.  In  such  cir- 
cumstances, two  results  are  secured  by  tying  in  the  instrument — re- 
tention of  urine  cannot  occur  Avbile  it  is  present,  and  dilatation  of 
the  canal,  with  gi-eater  disposition  to  yield  to  the  subsequent  use  of 
the  bougie,  is  secured.  Eecently,  in  treatiug  stricture  by  permanent 
dilatation,  various  devices  have  been  fallen  upon  to  obtain  the  easy 
passage  of  a  larger  and  larger  sized  catheter,  without  withdrawing  the 
original  instrument,  which  remains  as  a  guide.  Those  are  all  modifica- 
tions of  Desault's  method,  by  means  of  the  long  stylet  over  which  gum- 
elastic  catheters,  of  various  and  increasing  sizes,  were  carried  securely 
into  the  bladder.  Of  modern  instruments,  those  of  Mr.  Wakley  and 
of  M.  ]\Iaisonueuve  are  best  suited  to  fulfil  the  object  in  view. 

In  many  cases  of  strictm-e,  with  considerable  difficulty  a  bougie  of 
small  size  is  insinuated  along  the  constriction,  and  carried  into  the 
bladder — and  this  may  even  be  followed  up  by  the  passage  of  instru- 
ments, one  or  two  sizes  larger ;  b^t  no  further  progress  is  made  j  in  two 
days  the  stricture  is  precisely  where  it  was ;  or,  perhaps,  even  with  the 
most  judicious  management,  it  is  rather  more  irritable  and  undilatable 
than  formerly — while  either  actual  retention  of  urine,  or  a  threatening  of 
it,  or  severe  shiveriug  fits  followed  by  fever,  may  come  on  after  each 
attempt  to  pass  instruments.  In  such  circumstances,  it  is  manifestly  of 
the  greatest  importance  to  get  the  stricture  so  opened  up,  as  to  save  the 
patient  from  symptoms  which  may  bode  the  most  serious  results,  or  at 
all  events  will  defy  the  most  carefully  conducted  treatment  by  the 
bougie,  and  resent  the  permanent  tying  in  of  a  small  catheter  even  for 
twenty-four  hours.  These  irritable  strictures,  presenting  this  tendency 
to  recontraction,  have  been  specially  described  by  Mr.  Syme  as  resilient 
strictures.  He  has  also  shewn  that  while  so  obstinate  under  common 
methods  of  treatment,  they  yield  readily  to  external  division.  In  order 
to  render  such  division  of  the  stricture  both  accurate  and  safe,  he  has 
introduced  into  practice  the  use  of  a  stricture  staft,  intended  for  a  guide 
in  the  performance  of  this  operation.  Tliis  steel  staff  resembles^in  its 
curve  an  ordinary  bougie,  of  the  size  of  a  number  8  or  10.  "Within  an 
inch  and  a  half,  however,  of  its  curve,  it  terminates  abruptly  in  a  much 
smaller  continuation,  which  varies  from  the  finest  probe-size  up  to  that 
of  a  number  3  or  4.  This  portion  of  the  instrument,  and  about  a  quarter 
of  an  inch  of  the  thicker  part,  are  grooved  deeply  upon  the  back,  in  the 
middle  line.  In  operating,  the  staff  must  first  be  passed  through  the 
stricture,  and  carried  onwards  along  the  urethra,  until  the  thick  portion 
of  the  instrument  is  arrested  by  the  constricted  part  of  the  canal. 
The  incision  for  division  of  the  stricture  is  made  externally  tlu-ough 
the  perineum  or  scrotum,  cutting  down  with  a  free  incision  made  in 
the  middle  line  upon  the  thick  extremity  of  the  staff.  Having  exposed 
the  urethra,  the  point  of  the  knife  is  made  to  seek  the  groove  in  the 
slender  part  of  the  instrument  behind  the  site  of  constriction  ;  and,  with 
the  edge  directed  forwards,  the  knife  is  made  to'run  along  the  groove,  till 
its  further  progress  is  arrested  by  the  thick  portion  of  the  staff.  The 
staff  is  then  carried  onwards  to  enable  the  surgeon  to  feel  the  thick  part 
fairly  in  the  wound.    If  the  urethra  is  still  felt  covering  it,  and  resist- 
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ing  progress,  the  stricture  is  thus  shewn  to  be  incompletely  divided ;  the 
knife  is  again  carried  forwards  in  the  groove,  until  it  is  arrested  once 
more ;  and  then  both  staff  and  Icnife  are  moved  on  together,  so  as  to 
secure  complete  division  of  the  floor  of  the  constricted  part  of  tlie 
canal.    The  staff  is  now  withdrawn  ;  and  a  short  catheter  resembling  a 
female  catheter,  but  witli  a  short  curve  at  its  vesical  extremity,  is  passed 
from  the  wound  into  the  bladder,  and  retained  tliere  by  means  of  tapes, 
passed  and  secured  as  for  the  lithotomy  tube.    This  instrument  should 
be  supplied  with  a  stop-cock,  so  as  to  prevent  constant  dribbling  of 
urine,  and  contact  of  the  vesical  coats  with  its  extremity.    And  this 
is  all  the  more  necessary,  because  it  requires  to  be  retained  for  some 
days  ;  till  in  fact  all  risk  of  urinary  infiltration,  and  closure  of  the  wound 
by  adhesion,  is  past.    In  ordinary  circumstances,  the  bleeding  is  very 
trifling,  as  the  vessels  of  the  corpus  spongiosum,  at  a  part  where  pro- 
bably the  erectile  texture  is  obstructed,  can  alone  furnish  any  hemor- 
rhage.   Should  bleeding  however  occur,  it  is  easily  subdued  by  plugging 
the  wound  with  dry  lint,  Avhich  is  retained  by  a  compress  and  T  bandage  ; 
or,  should  it  seem  necessary,  the  perchloride  of  iron  may  be  used  to 
saturate  the  lint  or  sponge  employed  for  this  purpose.     The  wound 
heals  by  granulation  and  gradual  contraction.     During  this  process, 
a  full-sized  bougie  should  be  passed  along  the  urethra,  into  the  bladder, 
from  time  to  time,  so  as  to  secure  the  patency  of  the  canal,  and 
gain  the  full  advantage  of  the  space  afforded  by  the  external  incision. 
When  the  stricture  is  situated  in  the  pendulous  portion  of  the  canal,  or 
in  that  part  which  corresponds  to  the  scrotum — instead  of  a  free  external 
incision,  the  stricture  may  be  divided  subcutaneously,  entering  a  teno- 
tomy knife  into  the  groove  in  the  staff  behind  the  constriction,  and 
carrying  it  forwards  to  the  requisite  extent,  so  as  to  free  the  instrument 
from  all  restraint.    After  this,  either  a  -full- sized  catheter  may  be  car- 
ried along  the  urethra,  and  lodged  in  the  bladder ;  or  the  lu'ethra  may 
be  opened  posteriorly  in  front  of  the  bulb,  and  the  short  instrument 
already  described  introduced  from  the  perineal  wound,  and  retained 
till  all  risk  from  extravasation  is  past.    When  this  method  of  dividing 
the  stricture  is  adopted,  bleeding  into  the  scrotal  tissues  and  penis  may 
occur ;  and,  from  the  ruddy  discoloration  of  the  skin  and  tension  pro- 
duced, may  excite  apprehension  in  one  unaccustomed  to  its  performance, 
of  urinary  extravasation  having  taken  place.    Cold  applications,  with 
pressure  over  the  site  of  incision,  will  check  all  further  bleeding*into  the 
areolar  tissue  ;  while  the  absence  of  all  constitutional  sjTuptoms  of  extra- 
vasation within  the  next  twenty-four  hours,  as  the  discoloration  becomes 
darker  from  the  ecchymosis  presenting  its  usual  characters,  should  prevent 
the  surgeon  from  resorting  to  any  unnecessarily  severe  measures.  Those 
strictures  which  most  frequently  require  external  division,  are  usually 
situated  between  the  bulb  and  scrotum. 

There  are  cases  of  stricture  in  which,  from  their  extreme  tightness  and 
unyielding  nature — or  the  presence  of  inflammatory  irritation,  spasm,  or 
false  passages — especially  when  complicated  by  retention  of  urine — 
an  instrument  cannot  be  made  to  penetrate,  though  the  stricture  is  no 
doubt  really  permeable.  In  those  cases,  when  there  is  no  urgency,  some 
have  been  content  with  the  treatment  already  noticed,  of  passing  down  a 
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bougie,  of  modiuui  size,  at  tlio  onlinary  intervals,  and  retaining 
contact  Avitli  the  stricture  for  some 
time  ;  expecting  that,  in  this  "way,  "^"^^^^^^^^^^^^==5;-^ 
the  desired  diminution  of  abnormal 
product  by  absorption  may  advance, 
But,  if  excitement  occur,  tlie  case  be- 

comes  urgent  by  retention  of  urine  ;  and  then  we  are  ^ 
forced  to  relieve  the  bladder.  Then  there  are  only 
three  ways  of  affording  relief ;  the  stricture  must  be 
got  through,  or  the  urethra  must  be  opened  behind  the  constric- 
tion, or  tho  bladder  must  be  punctured.  A  firm  instrument,  of 
suitable  size,  is  patiently  and  gently  used — remembering  that 
by  the  inflammatory  process  the  parts  have  had  their  lacera- 
bility  much  increased.  For  this  purpose  the  steel  probe-pointed 
catheter,  recommended  by  Dr.  P.  H.  Watson,  will  be  found 
far  more  trustworthy  than  the  small-sized  silver  instruments, 
whether  uniform  or  probe-pointed,  in  common  use.  "With  the 
aid  of  the  hot  bath,  opiates,  or,  best  of  all,  chloroform,  we  may 
succeed.  But,  if  baffled  in.  this  legitimate  use  of  the  instru- 
ment, we  are  not  warranted  in  having  recourse  to  force.  It 
is  better  to  cut  than  to  bruise  and  tear  ;  it  is  better  to  make 
a  clean  woimd,  through  which  urine  may  discharge  itself  inno- 
cuously, than  to  leave  a  bruised  and  torn  sinus,  in  which 
infiltration  can  hardly  fail  to  occur,  with  all  its  lamentable 
results.  The  patient,  under  chloroform,  is  put  into  the  posi- 
tion suitable  for  Lithotomy,  and  the  stricture  staff  of  Mr. 
Syme  having  been  carried  down  to  the  site  of  the  obstruction, 
an  incision  is  made  in  the  central  raph6,  as  formerly  described, 
so  as  to  expose  the  end  of  the  staff  sufficiently  to  enable  the 
surgeon  to  introduce  liis  finger ;  by  its  aid  he  will  then  fre- 
quently succeed  in  passing  the  grooved  instrument  through 
the  stricture,  and  thus  secure  the  accurate  division  of  the 
constricted  portion  of  the  canal.  Should  he  fail  in  carrying 
on  the  staff,  the  incision  in  the  mesial  line  should  be  extended 
backwards,  cutting  as  deeply  as  the  level  of  the  urethra ;  and 
thus  in  most  cases  the  canal  will  be  at  once  opened,  the  dis- 
tended pouch  which  exists  behind  the  stricture  readily  per- 
mitting the  knife  to  enter  it.  Now  the  staff  may  be  at  once 
passed  onwards  to  reach  the  finger  which  supports  the  sur- 
face of  the  stricture  posteriorly.  But  should  the  surgeon  fail 
in  this,  a  grooved  probe  may  be  insinuated  from  behind  ; 
and  in  the  event  of  this  not  succeeding,  an  incision  should 
be  carried  through  the  indurated  tissue  to  the  requisite  depth 
in  the  course  of  the  urethra,  in  the  hope  of  opening  the  con- 
stricted portion  of  the  canal.  When  the  stricture  is  at  the 
bulb,  the  urethra  may  very  readily  be  opened  in  the  mem- 
branous part,  by  passing  the  fore-finger  of  the  left  hand  up 
the  rectum,  feeling  for  the  tip  of  the  prostate,  and,  in  front  of 
it,  tho  distended  urethra.  Then  carrying  a  long  straight  bis- 
Fig.  341.  Prohn  -pointed  Catheter. — P.  H.  Watson. 
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toury,  with  the  cutting  edge  turned  forwards,  from  a  point  half  an  inch 
in  front  of  the  anus,  directly  upwards  in  the  middle  line  to  the  tip  of 
the  prostate,  it  is  passed  into  tlie  membranous  portion  of  the  urethra  ; 
and  as  the  blade  is  withdrawn,  the  external  wound  is  enlarged  to  the 
desired  extent.  After  this,  the  stricture  may  bo  passed  by  the  stall' 
and  divided  at  the  same  time  ;  a  catheter  being  then  introduced  into 
the  bladder  from  the  perineal  wound,  and  retained  for  some  days  ;  and  so 
soon  as  possible  thereafter  a  bougie  of  medium  size  should  be  pa.ssed  along 
the  canal  from  the  orifice  to  the  bladder.  On  cicatrization  being  nearly 
completed,  the  size  of  the  catheter  or  bougie  is  gradually  increased  ;  and 
instrumentation  is  continued,  in  the  ordinary  way,  until  full  dilatation 
shall  have  been  attained.  Tliis  is  the  treatment  of  extreme  cases — 
complicated  with  the  crisis  of  retention  ;  as  also  of  cases  of  lacerated 
urethra,  recent  or  of  old  standing,  when  the  instrument  cannot  be 
passed  into  the  bladder  by  reason  of  non-correspondence  of  the  torn 
extremities  of  the  canal — or  at  a  later  period  when  the  urine  is  all  passed 
by  fistulse  in  perineo,  and  the  anterior  portion  of  the  canal  at  the  injured 
part  appears  to  have  become  occluded.  To  such  only  is  it  apphcable. 
And  of  the  skilful  surgeon  it  is  comparatively  seldom  required  in 
cases  of  stricture. 

Incision  has  been  practised  from  within  the  canal,  by  the  employ- 
ment of  lancetted  catheters.  But  these  are  dangerous  weapons,  very 
obviously,  in  the  hands  of  the  inexperienced  ;  and  the  most  skilful  must 
have  difficulty  in  using  them  with  safety,  in  the  case  of  stricture  posterior 
to  the  scrotum.  There  can  be  no  certainty  of  the  incision  being  made 
in  the  true  direction  ;  profuse  bleeding  may  ensue  ;  the  parts  around 
and  beyond  the  walls  of  the  canal  may  be  injured  ;  and  then  infiltration 
of  urine  can  hardly  fail  to  follow.  These  instruments  are  intended  to 
act  upon  two  different  principles  ;  the  one  class  cutting  from  before  back- 
wards ;  the  other  from  behind  forwards.  Some  of  the  former  class  have 
a  small  guiding  director,  which  is  passed  through  the  stricture  before 
the  lancet  blade,  contained  in  the  thick  portion  of  the  instrument,  is 
pushed  onwards  to  divide  the  contraction  ;  others  have  the  lancet  pro- 
truded at  hap-hazard,  trocar-lilce,  from  the  end  of  the  canula.  The 
former  may  reasonably  be  supposed  to  merit  more  confidence  than  the 
latter ;  as  they  may  be  employed  in  light  resihent  strictures  ;  and  the 
section  of  the  constriction  by  them  certainly  ensures  that  what  is  cut 
serves  to  increase  the  calibre  of  the  canal.  The  latter  class  of  instruments 
are  usually  so  balky,  that  any  stricture  wliich  will  admit  their  passage 
can  have  no  need  of  treatment  by  incision.  After  the  stricture  has  been 
divided  by  any  of  these  weapons,  a  fuU-sized  catheter  is  passed,  and 
retained  till  the  risk  of  extravasation  is  past.  After  this,  dilatation  by 
the  occasional  use  of  the  bougie  must  be  attended  to,  as  these  methods  of 
division  of  stricture  have  no  advantage  over  the  external  incision  in  this 
respect.  An  external  wound,  no  doubt,  is  avoided ;  but  the  operation 
is  less  certainly  efiTected,  less  safe,  and  more  complicated  than  the  metliod 
of  Mr.  Syme. 

Orificial  stricture  may  be  congenital.  In  the  adult  it  is  usually 
tight,  callous,  unyielding,  sometimes  admitting  the  most  delicate  probe 
with  difficulty,  and  usually  the  result  of  the  cicatricial  contraction  of  a 
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chancre  situated  at  the  orifice  of  the  urethra.  Altliough  by  probes,  or 
short  bougies,  occasionally  introduced,  a  cure  by  dilatation  may  some- 
times be  procured  in  tlie  ordinary  way,  it  is  usually  more  expeditious 
and  satisfactory  to  resort  to  incision,  A  narrow  probe-pointed  bistoury 
is  introduced ;  and,  by  its  edge,  the  contracted  part  is  divided  down- 
wards. A  Bowman's  probe  for  the  lachrymal  canal,  or  a  stricture-probe, 
grooved  upon  the  lower  surface,  having  been  passed,  a  sharp-pointed 
curved  bistoury,  or  a  tenotomy  knife,  is  employed  to  effect  division  of 
the  constricted  portion.  A  full-sized  bougie  is  passed  immediately  after- 
wards, and  repeated  daily ;  a  less  interval  than  usual  sufficing  here,  in 
consequence  of  there  being  less  irritability  than  in  tlie  deeper-seated 
portions  of  the  canal  Sometimes,  it  may  be  foimd  necessary  to  lay  the 
contracted  part  entirely  open  by  incision,  introducing  tlie  bougie  after- 
wards thi'ough  the  woimd  ;  and  seeking  for  a  cure  of  the  stricture,  at  the 
cost  of  establishing  a  slightly  imperfect  state  of  the  urethra,  similar  to 
the  congenital  malformation  termed  Hypospadias. 

Analogous  to  internal  section  of  the  canal,  by  cutting  instruments 
passed  along  the  constricted  part,  but  attended  with  less  extensive  injury 
—calculated  to  induce  profuse  hemorrhage,  or  risk  the  occurrence  of 
urinary  extravasation — ^various  plans  have  been  devised  for  lacerating  or 
splitting  up  the  contracted  portion  of  the  canal.  The  great  obstacle  to 
effecting  this  satisfactorily,  must  ever  be  the  difficulty  of  introducing  an 
instrument  which  combines  at  once  slenderness  with  strength.  Eapid,  or 
forcible  dilatation  of  the  canal,  by  the  passage  in  immediate  succession  of 
one  bougie  after  another,  has  been  long  loiown  as  a  means  by  which  this 
might  be  effected.  The  difficulty,  however,  of  introducing  the  common 
bougie  in  gradually  increasing  size,  through  a  tight  stricture,  without  failure, 
has  been  so  well  recognised,  that  conical  or  tapering  instruments,  of  four 
or  five  different  sizes,  shaped  like  a  bougie,  and  the  smaller  ones  termi- 
nating in  a  probe-point,  have  been  recommended.  By  others,  a  steel 
instrument,  with  a  small  extremity  and  tapering  shaft,  and  with  a  pro- 
jecting wedge-shaped  blunted  flange,  has  been  recommended  (Marshall). 
By  others,  a  guiding  catheter,  and  different  sizes  of  flexible  tubes  passed 
one  after  the  other,  have  been  recommended  (Wakley).  While  others 
employ  instruments  formed  of  expanding  blades,  acted  on  either  by  means 
of  a  screw  (Perreve),  or  by  conical  tubes  sliding  on  a  guiding  rod  (Holt), 
in  order  to  effect  the  longitudinal  splitting  up  of  the  constricted  portion 
of  the  canal.  When  this  has  been  effected — under  chloroform — a  catheter 
is  passed  and  retained  for  some  days.  The  great  objection  to  these  in- 
struments is,  that  their  large  size  requires  a  stricture  to  be  comparatively 
very  slight  in  degree,  or  already  well  dilated  before  they  can  be  employed. 

It  is  easy  to  understand  how  spontaneous  alleviation  of  stricture  may 
occur  ;  either  by  absorption,  or  by  ulceration.  But  it  is  probable  that 
such  an  occurrence  is  actually  very  rare  ;  and,  certainly,  it  is  not  to  be 
trusted  to  in  practice.  Belief  by  the  latter  mode,  indeed,  is  scarcely  de- 
sirable ;  inasmuch  as  the  cicatrix  of  the  ulcer  is  likely  to  reproduce  con- 
traction, perhaps  in  an  aggravated  form. 

For  a  Hke  reason,  the  caustic  bougie  has  fallen  into  comparative 
desuetude.  To  prove  successful  as  an  escharotic,  in  clearing  away  ob- 
stniction,  the  mucous  membrane  must  first  be  sacrificed  ;  and  though,  for 
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a  time,  ample  space  may  bo  thus  obtained,  yet  in  the  end  recontraction 
is  obviously  inevitable  ;  partly  by  reason  of  the  pltistic  product  wliich  sur- 
rounds ulceration,  and  partly  by  reason  of  the  contraction  which  invariably 
attends  on  cicatrization  of  a  sore.  Probably  the  best  use  of  the  "  caustic 
bougie"  is,  not  as  an  escharotic,  but  as  a  corrector  of  irritability.  If  a 
peculiarly  irritable  stricture  resist  the  ordinary  means,  already  alluded  to, 
decided  benefit  may  be  obtained  by  the  application  of  nitrate  of  silver  to 
the  contracted  part  and  its  vicinity.  This  may  be  accomplished,  either 
by  the  porte-caustique,  recommended  by  M.  Lallemand  ;  or  by  means  oi' 
the  old-fashioned  instrument — a  wax  bougie,  in  Avhose  hollowed  point  a 
portion  of  the  nitrate  is  imbedded.  For  a  stricture  at  all  penetrable, 
the  former  is  preferable  ;  but  a  tight  contraction  can  be  directly  reached 
only  by  the  latter  mode  of  conveyance. 

Instead  of  nitrate  of  silver,  caustic  potass  is  used  by  some  ;  not  as 
an  escharotic,  but  as  an  "alterative."*  A  small  portion — from  a  grain 
to  the  eighth  of  a  grain — ^having  been  inserted  in  a  hole  made  in  the 
point  of  a  soft  bougie,  is  passed  rapidly  down  to  the  stricture,  and  held 
there  for  one,  two,  or  three  minutes  ;  and  repetition  is  made  in  four  or 
five  days,  after  irritation  has  passed  away.  A  piece  of  soap,  however, 
might  probably  produce  quite  as  satisfactory  efi'ects  as  the  eighth  of 
a  grain  of  potash,  among  so  much  oil  as  requires  to  be  used  in  this  pro- 
cedure. 

In  retrospect  of  what  has  been  said  as  to  the  treatment  of  stricture, 
we  may  recapitulate. 

■  1.  Treatment  should  in  all  cases  first  consist  of  the  use  of  bougies, 
upon  the  principle  of  vital  dilatation. 

2.  In  cases  of  tight  stricture,  seen  for  the  first  time  during  an  attack 
of  retention,  the  catheter  passed  may  be  very  advantageously  tied  in, 
and  permanent  dilatation  practised  for  a  day  or  two,  so  as  to  gain  space 
rapidly. 

3.  "Vital  dilatation"  or  "tunnelling"  need  not  be  used  when  the 
passage  of  the  bougie,  however  small,  can  be  efiected ;  but,  otherwise, 
good  practice  may  be  made  in.  this  way. 

4.  Treatment  by  external  incision  is  suited  to  "resilient,"  obstinate, 
irritable  strictures  ;  and  to  cases  of  very  tight  stricture,  when,  it  is  of 
importance  to  make  rapid  progress. 

5.  Opening  the  urethra  behind  the  seat  of  constriction  should  never 
be  adopted  when  a  grooved  staff  can  be  insinuated  along  the  constricted 
part  of  the  canal.  It  is  suited,  however,  for  cases  of  completely  ob- 
structed urethra  from  any  of  the  causes  before  mentioned. 

6.  The  ingenious  devices  for  splitting  up  a  stricture  are  rarely  to  be 
employed  ;  division  by  the  knife  being  preferred. 

7.  Division  of  stricture  from  within  is  not  superior  to  the  external 
operation. 

Unnous  Abscess. 

This  consists  in  the  condition  of  abscess,  complicated  with  a  communi- 
cation with  the  bladder  or  urethra,  and  consequently  having  a  greater  or 
less  admixture  of  urine  in  its  contents.    The  formation  may  occur  in 

*  Warlc!  on  Stricture,  Lond.  1849. 
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one  of  two  ways ;  from  Avitliout  or  from  within.  1.  An  atscess  may 
form  exteriorly  to  the  urinary  passages — excited  hy  injury,  by  urethritis, 
by  the  irritation  of  stricture,  or  by  the  presence  of  a  stone ;  and,-  in  its 
progress  by  eulai-gement,  it  may  open  into  the  urethra,  or,  when  com- 
mencing in  the  prostatic  tissues,  into  the  bhxdder.  Then,  through  the 
aperture  by  which  the  purulent  contents  escape,  urine  enters.  Its  sti- 
mulus, within  the  purulent  cyst,  necessarily  kindles  a  fresh  amount  of 
inflammatory  iniscliicf.  If  any  obstruction  exist  in  front  to  the  free 
escape  of  urine,  the  distended  sac  may  give  way,  and  urinous  infiltration 
takes  pUxce  into  the  surrounding  tissues,  which,  unless  relieved  by  timeous 
incision,  are  sure  to  slough.  But  if  the  abscess-sac  continues  entire,  then 
the  escaped  urine  remains  limited  within  the  original  cavity,  and  the 
state  of  urinous  abscess  is  estabhshed.  The  collection  may  assume  quite 
a  chronic  character ;  but,  in  general,  it  extends  more  rapidly  than  an 
ordinary  acute  abscess — hastening  to  the  surface,  and  discharging  thin, 
dark-coloured,  and  foetid  contents. 

2.  Sometimes,  as  already  remarked,  the  affection  originates  in  ulcer- 
ation of  the  lining  membrane  of  the  urethra.  Acute  ulceration,  and 
also  direct  laceration,  of  the  mucous  membrane  is  liable  to  occur,  as  we 
have  seen,  in  the  case  of  retention  of  urine ;  then  rapid  escape  of  that 
fluid  takes  place,  under  powerful  action  of  the  hypertrophied  muscle  of 
the  bladder ;  and  the  most  formidable  extravasation  results.  But,  un- 
connected with  any  such  crisis,  a  more  gradual  giving  way  may  take 
place  j  the  urine,  escaping  first  in  a  few  di'ops,  may  excite  an  inflamma- 
tory process ;  the  abscess  formed  has  all  the  ordinary  chai'acters — the 
important  Hmiting  barrier  of  organized  lymph  not  excepted ;  and,  as  it 
enlarges,  these  are  not  destroyed.  Before  the  actual  ulceration,  too,  it  is 
probable  that  an  inflammatory  process  has  been  slowly  advancing  in  the 
tissue  exterior ;  which  has  thus  become  in  some  measure  consolidated, 
before  any  urine  has  had  an  opportunity  of  entrance. 

Or,  as  has  already  been  stated,  the  commencement  may  not  be  by 
ulceration,  but  by  wound  or  tear — inflicted  by  an  unskilful  use  of  cathe- 
ters, bougies,  or  other  instruments. 

"When  ulceration  is  the  cause,  it  may  be  either  immediately  behind 
the  stricture,  or  at  some  distance  posteriorly.  The  ordinary  site  is  in 
the  perineum.  There  a  hard  swelling  is  discovered,  on  pressure ;  the 
ordinary  symptoms  of  stricture  undergo  aggravation ;  shivering  and 
febrile  disturbance  occur ;  and,  perhaps,  by  the  pressure  of  the  abscess, 
retention  of  urine  may  be  occasioned.  Treatment  consists  in  making  a 
free  external  incision,  for  the  evacuation  of  matter  and  urine ;  treating 
the  cause,  the  stricture,  either  in  tlie  ordinary  way  by  dilatation  after- 
wards, or  by  dividing  the  stricture  upon  a  grooved  staff  at  the  same  time. 

Urmcmj  Fistula. 

This  may  follow  wound  in  the  perineum,  implicating  the  urethra. 
More  frequently,  it  is  the  result  of  urinous  abscess.  The  collection  has 
opened  spontaneously  in  the  perineum,  temporarily  relieving  the  symp- 
toms, both  of  abscess  and  of  stricture  ;  but,  by  persistence  of  the  latter, 
the  healing  of  the  abscess  is  prevented ;  the  irritation  of  the  stricture 
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maintains  a  morbid  degree  of  excitement,  and  the  obstruction  which  it 
occasions  forces  the  urine  into  the  abnormal  cliannel.  The  abscess  conse- 
quently does  not  close ;  but  partially  contracting,  degenerates  into  the 
condition  of  fistula.  There  may  be  but  one  fistula,  or  several ;  in  the 
perineum,  or  traversing  the  scrotum,  or  anterior  to  the  scrotum,  or  on 
the  nates.  Sometimes  abscess  burrows  beneath  the  fascia  of  the  penis, 
and  opens  near  the  glans;  sometimes  the  -  opening  is  on  the  dorsum  oi 
the  penis.  Also,  one  abscess,  having  more  tlian  one  external  outlet,  may 
lead  to  the  establisliment  of  more  than  one  fistula ;  or,  each  fistulous 
opening  may  be  connected  with  a  separate  abscess.  Sometimes  the  fistula 
opens  into  the  rectum,  sometimes  upon  the  inner  side  of  the  thigh.  1 
have  seen  two  openings,  through  which  the  greater  part  of  the  urine 
issued,  situated,  one  in  the  groin,  the  other  in  the  middle  of  the  thigh 
In  some  cases,  when  the  communication  with  the  urinai'y  canal  has 
existed  close  to  the  prostate,  more  usually,  however,  with  the  urethra  in 
front  of  the  triangular  ligament,  the  opening  externally  forms  in  the 
perineum,  which  becomes  reddened,  callous,  and  perforated  with  aper- 
tures, and  studded  with  papillary  elevations,  from  which  urine  and  dis- 
charge constantly  distil.  The  discharge  is  thin  and  glecty ;  often 
copious,  often  containing  seminal  fluid.  Sometimes  a  constant  dribbling 
of  urine  exists ;  in  other  cases,  urine  escapes  only  during  an  expiilsive 
effort.  The  surrounding  parts  are  tender  and  excoriated ;  the  patient  is 
in  a  constant  state  of  discomfort,  and  possesses  an  urinoiLs,  or  a  peculiar 
"  mousey  smell,"  which  is  pathognomonic ;  very  frequently  the  general 
health  suffers  seriously. 

Treatment  is  simple  ;  directed  to  the  stricture,  not  to  the  fistula — at 
least  in  the  first  instance.  The  stricture  having  been  thoroughly  dilated, 
the  mine  comes  again  by  the  normal  channel ;  the  fistula  contracts  and 
dries  ;  and,  in  many  cases,  if  wholly  closes,  without  any  direct  treatment 
having  been  received.  Should  contraction  prove  tedious  and  incomplete, 
the  hot  wire  may  be  used  ;  applied  not  to  the  mere  orifice,  but  deep  iu 
the  track — lest  premature  closure  of  the  external  part  might  take  place ; 
not  repeated  frequently,  but  at  long  intervals — it  being  our  object  to 
obtain  the  benefit  of  the  healing  process  which  follows  remotely  on  the 
burn,  not  the  destructive  and  inflammatory  effects  which  are  its  primary 
result.  The  galvanic  cautery  has  also  been  satisfactorily  employed  for 
this  purpose.  If  sinuses  communicate  with  fistu]?e,  it  will  probably  be 
necessary  to  lay  them  open  with  the  bistoury.  In  cases  long  neglected, 
in  which  the  whole  urine  has  for  years  been  passing  by  the  perineum, 
the  constricted  portion  of  the  xu'ethra  anterior  to  the  opening  contracts 
greatly,  and  may  be  almost  completely  obliterated.  Dilat-ation  is  then 
effected  with  great  difficulty ;  and  recourse  to  the  method  by  incision 
will  probably  be  expedient,  without  subjecting  the  patient  to  the  delay 
involved  by  the  use  of  less  eflicient  means. 

Sometimes  the  abscess  opens,  not  in  the  perineum,  but  into  the 
rectum  ;  and  fistula  forms  in  the  bowel.  Urine  passes  per  anum  ;  and 
air,  or  even  fteces,  may  escape  by  the  urethra.  Treatment  is  the  same 
as  for  the  more  common  varieties ;  the  speculum  ani  being  used  to  pro- 
tect tlie  bowel,  when  it  is  necessary  to  employ  the  cautery.  "When  the 
fistulous  trade  is  due  to  prostatic  abscess,  and  communicates  through  the 
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prostate  Avith  the  rectum  and  bladder,  the  results  of  treatment  are  ahnost 
certain  to  prove  unsatisfactory,  especially  when  the  disease  occurs  in  a 
scrofulous  patient.  A  median  lithotomy  incision,  with  section  of  the 
prostate,  and  the  introduction  of  a  tuhe,  retained  for  some  days,  seems 
to  afford  greater  likelihood  of  affording  a  complete  restoration  of  the 
parts  to  a  healthy  condition  than  any  less  decided  measure.  When 
disease  of  the  vesicuhc,  however,  co-exists,  and  peritoneal  symptoms 
have  from  time  to  time  threatened  to  terminate  in  peritonitis,  the  less 
interference  of  an  operative  kind,  the  better  for  the  patient. 

Laceration  of  the  UretJira. 

This,  as  has  been  already  said,  may  be  produced  by  a  blow,  a  kick, 
or  a  fall.  In  some  cases  it  accompanies  fracture  of  the  pelvis  ;  in  others, 
where  the  pelvic  bones  have  not  given  way,  they  seem  to  have  yielded, 
so  that  the  triangular  ligament  appears  to  be  the  active  agent  in  lacerat- 
ing the  urethra.  The  lesion  in  the  last-mentioned  case  usually  occurs 
at  the  membranous  portion  of  the  canal ;  in  the  others,  at  the  point 
directly  acted  upon  by  the  agent  causing  the  tear.  Pain,  escape  of 
blood  from  the  urethra,  and  an  inability  to  micturite,  with  swelHng  in 
tlie  perineum,  occasioned  by  extravasation  of  blood,  usually  characterize 
the  injury.  It  should  be  a  rule,  in  all  such  cases,  to  make  sure  of  the 
condition  of  the  urethra  when  called  to  see  the  patient  j  at  once  passing 
a  catheter,  drawing  off  the  urine,  and  thus  avoiding  all  risk  of  extra- 
vasation. If  the  catheter  is  easily  passed,  it  may  be  withdrawn,  and 
passed  again  from  time  to  time  as  required ;  but  if  it  is  with  difficulty 
introduced,  or  the  patient  lives  at  some  distance,  it  should  be  retained 
for  a  day  or  two.  If  a  catheter  cannot  be  passed,  incision  upon  a 
grooved  staff  passed  down  as  far  as  possible,  and  maintained  in  the  middle 
line  of  the  perineum,  must  be  had  recourse  to,  as  abeady  explained ;  the 
proximal  end  of  the  ui-ethra  is  then  sought  for,  and  a  catheter  carried 
into  the  bladder  from  the  perineal  wound.  But  extravasation  of  urine 
is  not  the  only  risk  that  demands  our  regard.  On  opening  the  perineum, 
a  large  coagulum  will  often  be  found  surrounding  the  urethra,  and  dis- 
tending the  deep  fascia ;  on  clearing  this  away,  very  copious  hemorrhage 
sometimes  ensues,  proceeding,  in  most  cases,  from  the  artery  of  the  bulb, 
which  should  be  secured ;  the  incision  being  extended  to  a  sufficient  degree 
to  admit  of  this  being  satisfactorily  effected.  Where  a  catheter  has  been 
introduced  without  having  recourse  to  incision,  the  risk  of  suppuration 
ensuing  is  great ;  due  both  to  the  presence  of  some  extravasated  blood, 
and  also  to  the  escape  of  a  little  urine  by  the  side  of  the  catheter  finding  its 
way  into  the  laceration.  The  abscess  so  formed,  having  been  opened, 
usually  degenerates  into  perineal  fistula.  Even  if  this  does  not  occur, 
the  portion  of  the  canal  at  the  site  of  injury,  whether  partially  or  com- 
pletely lacerated,  will  usually,  in  healing,  undergo  contraction  ;  unless,  by 
the  employment  of  bougies,  this  disposition  to  the  formation  of  strictiu-e 
is  frustrated.  Leeching,  fomentation,  rest,  and  antiphlogistic  regimen, 
are  therefore  very  essential  after  the  injury.  Neglect  a  severe  kick  or 
blow  of  the  perineum,  and  stricture,  abscess,  and  fistula,  are  almost  sure 
to  follow. 


CHAPTER  LXII. 


AFFECTIONS   OF  THE  TESTICLE. 

Orcldtis. 

The  inflammatory  process  affecting  the  testicle  may  be  acute  or  chronic ; 
original,  as  following  external  injury ;  or  a  mere  complication,  the  con- 
sequence or  attendant  of  gonnorrhoea.  Sometimes  it  is  a,  complication 
of  Variola,  or  of  Mumps — inflammatory  enlargement  of  the  glands  in  the 
upper  part  of  the  neck ;  then  usually  affecting  the  gland  or  its  fibrous 
covering,  and  not  improbably  depending  on  metastasis. 

Gonorrhoeal  orcliitis,  or  EjjididymiUs,  as  it  should  more  properly  be 
called,  is  usually  acute,  and  is  the  most  frequent  form  of  the  affection. 
It  is  also  known  as  gonorrhoeal  swelled  testicle,  or  as  vaginalitis,  or  by  the 
absurd  title  of  Hernia  liumoralis.  There  being  an  increased  suscepti- 
bility in  all  the  genital  system,  during  the  existence  of  gonorrhoea, 

orchitis  may  be  Mghted  up  at  any 
time,  by  the  application  of  a  slight 
exciting  cause  ;  as  a  squeeze,  excess  in 
walking  or  diet,  exposure  to  cold  and 
wet,  or  premature  use  of  strong  in- 
jection. But,  without  any  apparent 
exciting  cause,  the  attack  very  com- 
monly occurs  ]  and  seldom  until  some 
time  has  elapsed — usually  from  the 
fourth  to  the  sixth  or  eighth  week 
of  the  gonorrhoea — the  inflammatory 
process  having  had  time  gradually  to 
creep  backwards  to  the  prostatic  por- 
tion of  the  canal  and  orifices  of  the 
ejaculatory  ducts.  The  gonorrha-al 
form  is  never  the  result  of  metas- 
tasis ;  the  affection  always  extends 
by  continuity  of  tissue,  descending 
along  the  vas  deferens,  wliich  is  usually  painful  before  the  infianuua- 
tory  process  seizes  on  the  epididymis,  and  takes  up  its  abode  there. 
The  affection  should,  therefore,  in  strict  language  be  designated  as  an 
Epididymitis;  and  the  swelhng  of  the  whole  testicle,  which  seems  to 
occur,  really  depends  on  acute  accumulation  of  serum  in  the  tunica 
vaginalis.  The  occurrence  of  epididymitis  has  by  some  been  too  largely 
ait"ributed  to  the  employment  of  injections,  '^o  doubt  the  premature 
use  of  strong  and  irritating  fluids,  injected  forcibly  along  the  canal,  may 
Fig.  342.  Acute  orchitis  ;  attendant  on  gonorrliwa. 
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tend  to  propagate  the  iniiammatory  process  more  rapidly  backwards 
towiu-ds  the  prostate  than  Avould  have  occurred  spontaneously,  yet  there 
seems  no  good  reason,  but  rather  the  contrary,  to  blame  injections — 
rightly  used — as  a  cause  of  the  swelling  and  irritation ;  for  by  their 
judicious  use,  at  the  proper  time,  along  with  the  employment  of  acute 
anti-gonorrhaal  remedies  at  an  early  period  of  the  disease,  the  inflam- 
matory symptoms  will  disappear,  discharge  will  cease,  and  the  affection 
of  the  epididymis  will  be  prevented.  By  some  a  large  and  pendulous 
scrotum  has  been  believed  to  favour  the  occurrence  of  this  affection ; 
and  the  more  dependent  position  of  the  left  testicle  has  been  sup- 
posed to  favour  a  predisposition  to  its  suffering  more  frequently  than 
its  fellow.  Support  of  the  testicles  during  the  existence  of  a  gonorrhoea 
or  gleet  is  certainly  a  valuable  precautionary  measure ;  but  not  only  are 
the  testicles  equally  liable,  apparently,  to  suffer  from  the  inflammatory 
access,  but  an  undescended  testis  in  the  abdomen,  or  inguinal  canal, 
may  become  affected,  while  the  pendulous  organ  on  the  other  side 
remains  undisturbed.  These  glands  sometimes  suffer  together ;  in  other 
cases  consecutively ;  or  the  attack  may  pass  backwards  and  forwards 
between  the  two. 

Pain  and  a  sense  of  weight  are  felt  in  the  cord  and  testicle,  the 
skin  reddens,  and  uneasiness  is  complained  of  in  the  groin  and  loins. 
Sometimes  the  attack  is  sudden,  in  other  cases  it  is  gradual  in  its  access. 
These  symptoms  are  usually  preceded  by  a  sense  of  uneasiness  at  the 
fundament,  and  frequent  desire  to  make  water.  The  swelling  and  pain 
increase,  often  becoming  excruciating ;  and  then  sensation  in  the  loins  is 
as  if  the  back  were  sawn  across.  Discharge  from  the  urethra  diminishes, 
and  ceases — an  example  not  of  metastasis,  but  of  the  effect  of  counter- 
irritation.  The  scrotal  swelling  becomes  tense,  red,  glistening,  and  in- 
tolerant of  the  slighest  pressure ;  the  cord,  too,  is  swoln,  red,  and  pain- 
ful. Pebrile  disturbance  is  considerable ;  and  vomiting  is  both  a 
common  and  distressing  symptom.  Sometimes  such  pain  is  complained 
of  in  the  lower  part  of  the  abdomen,  as,  along  with  the  vomiting,  to  lead 
to  a  simulation  of  enteritis,  of  internal  strangulation,  or — when  the  affected 
testicle  occupies  the  inguinal  canal — of  strangulated  hernia ;  and  for 
this  the  complaint  has  actually  been  mistaken.  During  the  progress  of 
gonorrhoeal  epididymitis,  seminal  emissions  are  liable  to  occur,  sometimes 
as  a  precursor  of  the  attack,  more  usually  during  its  progress.  The 
seminal  secretion  is,  in  such  circumstances,  usually  mingled  with  more 
or  less  blood  and  purulent  matter. 

Treatment. — At  the  very  outset  of  a  case  of  epididymitis,  a  smart 
emetic  will  frequently  serve  to  cut  short  the  impending  inflammatory 
access  ;  but  when  hardness  of  the  epididymis  and  swelling  of  the  cord, 
with  effusion  of  fluid  into  the  tunica  vaginalis,  have  already  occurred,  this 
will  no  longer  serve  any  good  purpose.  By  many  the  restoration  of 
discharge  from  the  urethra  is  what  is  aimed  at ;  and  stimulating  injections, 
the  appHcation  of  gonorrhoeal  matter,  or  of  red  oxide  of  mercury  ointment 
smeared  on. a  bougie,  or  repetition  of  sexual  intercourse  with  a  subject 
likely  to  communicate  a  new  irritation  of  the  urethral  mucous  membrane, 
have  not  only  been  recommended  but  employed.  Such  expedients  are 
here  rncntioned  only  to  reprobate  their  use,  which  is  by  no  means  Hkely 
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to  do  good,  and  may  do  miif.li  harm  ;  for  tlie  retuniiiig  urctliral  discliarge 
which  accompanies  a  rocedence  of  the  scrotal  inflammatory  process,  is  not 
the  cause  but  the  consequence  of  its  departure.  Leeching  of  the  scrotum, 
bleeding  from  the  arm,  or  opening  veins  in  the  scrotal  surface  by  punc- 
ture or  scarification,  are  all  unsatisfactory  ;  weakening  the  patient,  and 
not  commensurately  relieving  the  pain  or  tension,  or  cutting  short  the 
attack.  Hot  acetate  of  lead  and  opium  fomentations,  followed  by 
mercurial  ointment  mixed  with  a  quarter  of  its  bulk  of  extract  of  bella- 
donna— the  testicle  at  the  same  time  being  thoroughly  supported — will  be 
found  of  far  greater  benefit ;  while  opiates  internally  may  be  admini- 
stered by  the  mouth  or  rectum,  if  the  pain  is  very  intense.  Laxatives, 
not  purgatives,  should  be  given  as  required.  The  diet  should  be  stinted  ; 
the  patient  should  lie  in  bed,  or  on  the  sofa ;  and  Mindererus'  spirit,  or 
antimony,  may  be  employed  when  the  inflammatory  condition  seems  to 
require  the  use  of  some  gentle  contrastimulant.  If  tension  be  great,  it 
is  well  to  puncture  the  tunica  vaginalis  with  the  lancet,  so  as  to  evacuate 
the  accumulated  serum.  Vidal  de  Cassis  has  advised  that  the  punc- 
ture should  divide  the  fibrous  tunic  of  the  testis  ;  but  this  does  not  seem 
necessary,  the  testis  seldom  being  at  all  affected.  As  the  trouble  sub- 
sides, resolution  may  be  hastened  by  stimulants  to  absorption  ;  a  solution 
of  the  iodide  of  potassium,  with  iodine,  may  be  painted  on  the  surface, 
and  pushed  to  vesication ;  at  a  more  advanced  period,  a  gum  and 
mercurial  plaster  may  be  applied  ;  or  pressure  may  be  made  by  means  of 
adhesive  plaster,  cut  in  strips,  and  applied  as  if  to  a  limb — the  testicle 
being  separated  from  its  fellow,  and  made  to  protrude,  so  as  to  admit  of 
such  application.  Eicord  at  one  time  proposed  to  apply  this  pressure 
from  the  first ;  but,  surely,  its  proper  place  is  only  after  the  chronic  stage 
has  been  fairly  established.  In  the  acute  stage,  pressure,  however 
carefully  applied,  is  likely  to  prove,  intolerable,  or  at  least  to  cause 
aggravation,  if  the  disease  be  resident  in  the  testicle  itself. 

As  the  complaint  yields,  discharge  may  be  expected  to  reappear  at 
the  orifice  of  the  urethra.  Very  frequently,  resolution  is  incomplete  ; 
bardness  and  swelling  remaining  in  the  epididymis  ;  and  so  long  as  these 
exist,  the  function  of  the  affected  testis  must  be  considered  as  in  abeyance. 
Thus  after  double  epididymitis,  although  sexual  intercourse  can  occur  as 
before,  fecundation  cannot  take  place.  In  such  circumstances  the  ejacu- 
lated fluid  is  found  destitute  of  spermatozoa.  This  condition  requires 
active  perseverance  in  the  employment  of  local  discutients ;  and  the 
iodide  of  potassium  may  be  useful  internally.  In  some  rare  cases, 
resolutive  absorption  is  not  only  raj)id  but  excessive.  The  gland,  after 
regaining  the  normal  size,  continues  to  diminish,  and  may  ultiiuately 
dwindle  down  to  a  mere  shred,  wholly  destitute  of  the  peculiar  fimction. 
On  the  other  hand,  sloughing  of  the  gland  has  sometimes  resulted  from 
the  acuteness  of  the  inflammatory  progress. 

Sometimes  Abscess  forms  ;  but  seldom  in  the  gonorrhoeal  form,  unless 
some  casualty  or  mismanagement  have  occurred,  involving  the  testis,  as 
well  as  the  epididymis.  In  traumatic  orchitis,  however,  the  occurrence 
is  not  so  rare.  It  is  attended  -with  much  suffering  ;  and  the  tubular 
structure  of  the  organ  is  endangered.  An  incision  must  be  made  as  soon 
as  matter  has  formed ;  and,  in  the  after  treatment,  care  must  be  taken 
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to  obviate  the  tendency  to  fungous  protrusion  which  the  substance  of  the 
testicle  may  manifest. 

Chronic  Orchitis,  and  Ftmgus  of  the  Testicle. 

Chronic  orchitis  may  be  the  result  of  an  acute  attack,  imperfectly 
resolved  ;  or — as  more  frequently  happens — the  affection  may  be  chronic 
from  the  first ;  it  also  may  be  either  primary  or  secondary — that  is, 
occurring  as  an  independent  affection,  or  as  a  consequence  of  gonorrhoea. 
Very  frequently,  it  depends  on  strictiu-e  of  the  urethra  ;  not  unfrequently 
it  is  of  syphilitic  origin.  The  body  of  the  testicle  is  completely  involved, 
as  well  as  the  epididymis — though  the  latter  is  usually  first  affected. 
The  SAvelling,  at  first  irregular,  extends  from  the  lower  part  of  the 
epididymis,  and  involves  the  whole  organ  in  a  firm,  inelastic,  uniform 
tumour,  usually  of  an  oval  form,  and  seldom  exceeding  twice  or  three 
times  the  bulk  of  the  healthy  gland.  The  attendant  uneasiness  is  slight ; 
and  after  some  time,  the  characteristic  sensibility  of  the  organ  under 
pressure  is  in  a  great  measure  lost. 

The  enlargement  is  found  to  depend  in  part  on  the  formation  of  a 
yellow,  cheesy,  fibrinous,  or  purulent  product ;  condensed,  non-vascular 
— intra-tubular,  as  well  as  in  the  interposed  areolar  tissue.  On  making 
a  section  of  the  tumour,  after  removal,  the  product  and  its  peculiar  cha- 
racters are  very  apparent. 

Slow  softening  of  this  may  take  place  ;  matter  is  formed ;  the 
swelling  increases,  with  subacute  exacerbation ;  the  integument  thins, 
and  gives  way ;  and  through  the  opening  the  tubular  structiire  protrudes, 
in  the  form  of  a  hard,  firm,  light-coloured,  comparatively  painless,  and 
slowly  increasing  fungus.  The  softening,  in  such  a  case,  is  but  partial, 
and  the  amount  of  suppuration  sliglit.  Not  unfrequently,  opening  and 
protrusion  take  place  apparently  without  the  intervention  of  any  such 
affection ;  the  tunica  albuginea  gives  way,  under  gradual  increase  of 
product ;  the  tunica  vaginalis  becomes  adherent  at  this  point ;  and  then 
the  integument  soon  yields  also.  If  the  opening  be  small,  the  protrusion 
may  be  proportionally  trifling.  But,  sometimes,  almost  the  whole  of  the 
organ  projects ;  its  surface  studded  with  granulations,  from  which  a 
copious  thin  secretion  is  discharged. 

Chronic  orchitis  requires  the  ordinary  discussive  means  for  its  arrest 
and  removal ;  and  abstraction  of  the  cause,  when  practicable,  is  not  to  be 
omitted.  Simple  enlargements  of  the  testicle  always  lead  to  a  suspicion 
of  stricture  in  the  urethra ;  and  that  canal  is  examined  accordingly.  If 
the  stricture  be  found,  it  must  be  removed,  before  any  amendment  can 
be  expected  from  treatment  directed  towards  the  testicle.  When  syphilis 
is  the  originating  cause — indicated  by  the  history  of  the  case,  moderate 
size,  and  slow  progress  of  the  tumour,  the  concurrence  of  other  syphilitic 
signs,  and  sometimes  by  nocturnal  exacerbations  of  pain  in  the  testicle 
and  loins — that  taint  must  be  combated  by  the  appropriate  means  ;  and 
cautious  mercurialism  may  be  required.  The  enlarged  testicle,  mean- 
while, may  be  treated  most  advantageously  by  being  surrounded  by  a 
gum  and  mercurial  plaster  ;  thereafter,  producing  steady  encircling  pres- 
sure, either  by  a  narrow  bandage,  or  by  strips  of  adhesive  plaster. 
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Between  English  find  French  authors  the  suhjoct  of  syphilitic  sarco- 
cele  is  a  matter  of  dispute.  By  the  foi-iuer,  two  forms  are  admitted  : — 
1.  The  ovoid  enlargement,  never  exceeding  the  size  of  the  fist,  frequently 
combined  with  a  chronic  collection  of  fluid  in  the  tunica  vaginahs,  com- 
mencing in  a  tubercular  affection  of  the  tunica  albuginea  testis,  and  never 
implicating  the  epididymis.  These  separate  knots  or  small  tubercles,  as 
they  progress,  coalesce,  so  that  when  the  affection  has  advanced,  evon  in 
a  moderate  degree,  their  existence  cannot  be  made  out.  Having  attained 
a  moderate  bulk,  this  form  of  albuginitis  recedes,  and  the  testis  is  either 
restored  to  its  normal  size  or  becomes  atrophied.  Suppuration  never 
occurs  in  this  form  of  the  disease.  2.  The  second  variety — which  French 
surgeons  do  not  for  the  most  part  acknowledge  to  be  a  disease  of  the 
testis  at  all,  but  simply  gummata  which  have  become  adlierent  to  the 
tunica  albuginea  testis — commences  as  a  bosselated  mass  of  very  irregular 
surface,  which  terminates  in  softening,  implication  of  the  skin,  evacuation 
of  a  gummy  purulent  matter  by  several  openings,  and  in  restoration  of 
the  organ  more  or  less  completely  to  its  normal  condition ;  sometimes, 
however,  followed  by  protrusion  of  the  whole  organ  through  one  of  the 
apertures.  The  former  affection  belongs  to  the  transitional  period  of  the 
syphilitic  infection ;  the  latter  to  the  true  and  advanced  tertiary  stage 
of  the  disease.  Both  are  to  be  carefully  distinguished  from  medullary 
disease,  from  the  scrofulous  testicle,  and  from  the  gonorrha?al  affection  of 
the  epididymis.  The  entire  absence  of  all  participation  of  the  cord  and 
epididymis,  the  comparatively  painless  progress  of  the  disease,  the  period 
of  life  of  the  patient,  the  liistory  of  the  syphilitic  infection,  together  svith 
the  anatomical  characteristics  of  the  disease  already  given,  should  prevent 
any  mistakes  being  committed.  In  the  early  form  mercurials  are  appro- 
priate, more  especially  bichloride  of  mercury  dissolved  in  a  solution  of 
iodide  of  potassium.  In  the  later  tertiary  form,  iodide  of  potassium  alone 
suffices.  The  early  form,  although  rarely  suppurating,  sometimes  has 
terminated  in  a  local  softening  ;  matter  forming  and  being  evacuated ; 
and  in  such  cases  a  true  fungus  testis  has  in  several  instances  been  recog- 
nised protruding  like  a  sessile  mushroom  from  the  aperture.  In  the 
later  form,  protrusion  of  the  tubular  texture  of  the  testis  never  occurs ; 
the  surface  of  the  tunica  albuginea  alone  being  exposed  in  the  bottom 
of  the  opening. 

In  the  open  condition  of  sarcocele,  when  fungus,  from  any  cause,  has 
formed,  a  slight  operation  is  usually  necessary ;  the  object  being  to  re- 
claim the  fungus — producing  absorption  of  the  abnormal  product,  reducing 
the  swelHng,  and  clearing  the  tubuli.  The  thickened  integument  around, 
constituting  the  closely  adherent  margin  of  the  ulcerated  opening,  is 
loosened  by  dissection ;  and,  having  been  brought  completely  over  the 
protrusion,  is  secured  by  suture.  Consolidation  talfes  place  ;  partly  by 
the  first,  but  mainly  by  the  second  intention  ;  tendency  to  protrusion  is 
repressed  ;  and,  by  the  contraction  incidental  to  cicatrization,  such  pressure 
is  exerted  by  the  integument  on  the  parts  beneath,  as  leads  to  gradual  re- 
moval, at  least  in  part,  of  the  abnormal  structiu'e.  After  cicatrization, 
such  pressure  may  bo  supposed  to  continue,  in  some  degree,  for  a  time ; 
and  is  then  to  be  aided  by  the  discussive  moans  applicable  to  occult 
chronic  enlargements.    When  the  affection  is  due  to  syphilis,  the  iodide 
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of  potassium  will  be  founel  most  serviceable,  either  with  or  after 
the  use  of  mercurials.  In  the  tertiary  form,  when  the  testis  protrudes, 
or  is  exposed  through  one  or  more  openings,  mere  local  stimulation, 
with  the  administration  of  some  preparation  of  iodine,  is  all  that  is  re- 
quisite. 

The  restoration  of  the  protruding  fungus  testis  is  infinitely  preferable 
to  the  old  method  of  shaving  off  the  protrusion  from  time  to  time,  and 
treating  the  remaining  wound  as  an  ordinary  ulcer.  The  cure  was 
tedious ;  and,  besides,  frequent  use  of  tbe  knife  in  this  way  was  tantamount 
to  castration.  By  the  new  method — for  which  the  profession  is  chiefly 
indebted  to  Mr.  Syme* — cure  is  accelerated,  and  the  function  of  the 
testicle  is  preserved.  A  question,  however,  still  remains  to  be  settled  : 
whether  the  whole  of  the  protruded  part  is  capable  of  being  reclaimed  ; 
whether  the  intra-tubular  product  will  wholly  disappear,  and  the  tubes 
everywhere  recover  their  normal  state  and  function.  The  probability  is 
that,  in  the  outward  part  of  the  fungus,  disorganization  has  often 
advanced  too  far  to  admit  of  this  ;  and  that,  therefore,  this  portion — 
seldom  more  than  a  thin  slice — may  be  removed  by  the  knife,  before  the 
rest  is  covered  in  by  raised  integument,  without  sacrificing  any  recover- 
able virile  power,  and  with  the  effect  of  still  further  expediting  the  cure. 
Often,  the  operation  cannot  be  performed  immediately  on  the  patient's 
presenting  himself;  some  days  of  preparatory  treatment  are  usually 
necessary,  that  the  part  may  be  brought  to  a  clean,  granulating,  and 
quiet  condition — favourable  to  adhesive  results. 

Central  suppuration  may  occur  in  chi'onic  orchitis.  The  matter  may 
slowly  reach  the  surface,  and  be  discharged.  Sometimes,  it  remains  long 
stationary,  in  the  condition  of  chronic  abscess.  Then  the  fluid  portion 
of  the  matter  may  be  absorbed,  while  the  solid  part  remains  in  a  concrete 
mass,  resembling  tubercular  product ;  but  distinguished  from  it,  by  being 
confined  within  a  distinct  cyst — what  was  the  pyogenic  membrane. 

Scrofulous  Testicle. 

Tubercular  product  is  not  uncommon  in  the  testicle ;  occurring  either 
in  aggregated  masses,  or  diffused  in  the  tubular  structure,  which  becomes 
atrophied  under  the  pressure  of  accumulation.  Such  affection  is  termed 
"  Scrofulous  Testicle."  The  swelling  is  gradual  and  very  indolent ; 
little  pain  or  uneasiness  is  felt ;  the  tumour  seldom  attains  to  a  large 
size  ;  and  the  tubercular  diathesis  is  usually  indicated  by  strumous  afl"ec- 
tions  in  other  parts  of  the  body.  After  a  time,  one  of  the  prominences 
enlarges,  reddens,  and  becomes  painful ;  softening  and  suppuration  have 
occurred  there  ;  the  integument  gives  way,  and  pus  and  tubercular 
matter  are  discharged.  "  The  sore  presents  the  ordinary  appearances  con- 
sequent on  tubercular  softening.  Other  parts  may  soften,  point,  and 
break  ;  and  sinuses  communicate  one  with  another.  After  a  time,  the 
greater  part  of  the  tubercular  matter  may  be  discharged ;  then  the 
swellmg  diminishes,  and  the  sores  assume  a  healing  tendency.  Should 
any  considerable  part  of  the  tubular  stmcture  have  remained  entire,  it 
may  protrude  and  form  a  fungus,,  as  in  the  case  of  simple  chronic  orchi- 
*  Contributions  to  Siu-geiy,  p.  204,  Edin.  1848. 


1230 


TUMOURS  OF  THE  TESTICLE. 


tia.  This  fungus  may  bo  repressed  in  the  ordinary  way  ;  and  solid  and 
permanent  cicatrization  may  occur.  But,  sometimes,  a  fistulous  opening 
remains,  discliarging  tliin  pus,  with  occasionally  also  the  secretion  of 
the  tubuli  ;  and  then  the  condition  of  Spermatic  Fistula  is  said  to  be 
established. 

Treatment  varies  according  to  the  stage  of  advancement.  In  the 
indolent  state,  discussives  are  employed,  along  with  antistrumous  consti- 
tutional treatment ;  and  gradual  subsidence  of  the  swelling  may  result. 
In  the  softened  state,  incision  is  suitable  ;  for  evacuation.  If  then  the 
amount  of  product  and  suppuration  seem  slight,  cicatrization  is  to  be 
attempted.  If,  however,  as  is  more  frequently  the  case,  suppuration  and 
product  are  extensive,  it  is  well  to  favour  speedy  disintegration  and  dis- 
charge of  the  abnormal  mass,  by  free  use  of  the  caustic  potass.  After- 
wards, pressure,  by  strapping,  is  of  much  use  in  procuring  closure  and 
cure.  Sometimes,  the  tubercular  matter  protrudes  slightly ;  but  this 
is  readily  distinguished  from  the  true  fungus  which  is  composed  of  the 
substance  of  the  gland,  by  being  of  less  size,  soft,  crumbling,  varying, 
temporary,  and  requiring  the  destructive  use  of  an  escharotic.  Sometimes 
the  extent  of  suppuration  and  disorganization  in  the  part,  and  the  degree 
of  disturbance  in  the  constitution,  are  such  as  to  call  for  more  summaiy 
procedure  ;  and  to  save  gradual  exhaustion  of  the  system  by  hectic,  the 
part  has  to  be  sacrificed,  by  castration.  This,  however,  is  to  be  avoided 
if  possible ;  as,  very  frequently,  the  other  testicle  becomes  similarly 
affected.  And  the  disease,  moreover,  is  liable  to  develope  itseK  in  other 
sites — as  in  the  prostate  gland,  and  the  lungs. 

In  the  indolent  stage  of  scrofulous  testicle,  and  during  the  progress 
of  simple  enlargement  dependent  on  chronic  orchitis,  it  is  not  uncommon 
for  serum  to  accumulate  in  greater  or  less  quantity  ;  masking  the  charac- 
ter of  the  tumour,  and  increasing  its  apparent  bulk.  It  is  detected  by 
its  site,  extent,  translucency,  and  fluctuation.  If  the  accumulation  prove 
considerable,  occasional  removal  by  tapping  is  of  use  ;  permitting  the 
discussive  applications  to  act  more  eflS.ciently  on  the  solid  enlargement. 

Tumours  of  the  Testicle. 

These  were  wont  to  be  included  under  the  general  term  Sarcocele. 
The  most  common  is  the  simple  enlargement  dependent  on  chronic 
orchitis.  The  scrofulous  swelling  is  not  uncommon.  Occasionally  tlae 
fibrous  tumour  is  found.  Cystic  sarcoma  is  as  frequently  formed  here 
as  in  any  other  situation.  Scirrhus,  open  or  occult,  is  not  of  common 
occurrence.  Medullary  cancer  has  no  more  frequent  site  ;  sometimes, 
though  rarely,  it  is  combined  with  melanosis  ;  and  sometimes  the 
open  medullary  tumour  degenerates  into  the  condition  of  Fungus  Ha^ma- 
todes. 

These  tumours  present  the  ordinary  characters,  and  require  tlie 
ordinary  treatment.  The  simple  enlargements  are  capable  of  discussion. 
The  strumous  may  be  either  discussed  or  disintegrated.  The  rest  can  be 
removed  only  by  castration.  Prognosis,  in  the  case  of  malignant  forma- 
tion.s,  may  be  more  favourable  here  than  at  any  otlier  site. 
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Irritable  Testicle. 

This  term  is  usimlly  made  to  include  mere  increase  of  the  sensibility 
of  the  organ,  as  well  as  decided  neuralgia.  The  former  is  almost  always 
dependent  on  some  affection  of  the  urethra,  bladder,  or  kidney,  or  on 
disorder  of  the  general  system ;  and  is  to  be  remedied  accordingly. 
But  it  may — lilce  the  tumid  and  sensitive  breast  of  the  female — be  the 
temporary  consequence  of  change  at  puberty ;  and  it  may  also  follow 
mere  excess  in  venereal  excitement. 

It  is  a  formidable  disease  ;  inasmuch  as  it  is  attended  with  great 
suffering,  and  is  but  little  amenable  to  any  treatment.  Uneasiness 
is  almost  constant,  the  part  is  tender  to  the  touch,  and  violent  pain 
comes  in  paroxysms.  There  is  little  or  no  enlargement,  or  other  morbid 
indication  in  the  organ  ;  in  general,  it  is  intolerant  of  pressure  and 
manipulation  ;  and,  during  the  paroxysm,  it  is  retracted  close  upon  the 
groin.  The  patients  most  liable  to  suffer  from  such  affections  are  the 
weak,  nervous,  dyspeptic,  and  the  subjects  of  oxaluria,  more  especially 
if  they  have  indulged  in  venereal  excess.  Occasionally  the  affection  is 
combined  with  cirsocele  ;  and  seems  to  depend  on  that  morbid  con- 
dition of  the  veins.  But,  in  general,  the  origin  of  the  affection  is 
equally  obscure  as  in  most  other  cases  of  neuralgia.  The  treatment  is 
such  as  is  generally  applicable  to  this  disease.  Among  the  more  suc- 
cessful local  applications,  aconite,  belladonna,  and  nitrate  of  silver,  may 
be  mentioned  ;  among  those  used  internally,  iron,  and  the  liquor  arse- 
nicalis.  Frequently  but  little  imj)rovement  folloAVS  the  most  skilful 
management ;  and  the  patient  may  be  driven  by  his  sufferings  to  de- 
mand castration.  This  request  is  seldom  if  ever  to  be  complied  with, 
however;  inasmuch  as  the  neuralgia  is  likely  to  return,  in  the  cord,  or 
other  testis ;  being  not  dependent  on  any  local  cause  capable  of  being 
removed  by  the  operation. 


Atrophy  of  the  Testicle. 

Gradual  wasting  of  the  testicle  may  follow  acute  orchitis,  as  already 
noticed ;  and  a  blow  or  squeeze  may  result  in  this,  with  the  interven- 
tion of  a  slight  inflammatory  process.*  It  is  not  uncommon  for  atrophy 
of  the  testicle  to  supervene  on  cirsocele.  The  pressure  of  hydrocele, 
too,  would  appear,  in  some  few  cases,  to  cause  diminution  of  the  gland  ; 
and  the  same  result  has  followed  the  pressure  of  fatty  or  other  tumours. 
Continence,  and  the  prolonged  use  of  iodine  internally,  are  supposed  to 
tend  to  atrophy;  but  the  truth  of  the  supposition  seems  more  than 
doubtful.  In  most  cases  where  atrophy  has  followed  the  use  of  iodine, 
it  has  been  due  to  preliminary  disorganization  of  the  secretory  struc- 
ture of  the  gland,  effected  by  the  pressure  of  some  chronic  product  of  an 
inflammatory  or  syphilitic  type.  Suppuration  of  the  testicle  may  cause 
loss  of  part  of  the  tubular  structure,  with  obstruction  and  consequent 
absorption  of  the  remainder.    Atrophy  of  one  or  both  organs,  it  has  been  ' 

*  Squeezing  of  the  testicles  is  a  mode  of  castration  in  oriental  courts  ;  complete 
atropliy  being  found  to  result.  And  the  same  method  is  applied  to  the  lower  ani- 
mals ;  bucks  for  example. 
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supposed,  has  followed  injuries  of  the  head  Occafsionally,  examples  of 
the  alfection  occur  while  no  exciting  cause  can  be  assigned. 

Obviously,  but  little  is  in  our  power  in  the  way  of  treatment  • 
except  by  removal  of  the  cause,  when  that  is  practicable.  In  the  case 
of  cirsocole,  for  example,  if  wo  succeed  in  cui-ing  this,  Avasting  of  the 
testicle  may  bo  expected  to  cease,  liestoration  of  the  normal  bulk, 
however,  is  scarcely  probable.  Atropliy  of  one  testicle  is  fortunately  a 
matter  of  no  consequence,  as  it  does  not  influence  the  virility  of  the 
individual  in  the  slightest  degree. 

Hydrocele. 

The  term  denotes  chronic  accumulation  of  serum,  in  connection 
with  the  genital  organs  ;  and  this  may  occur  in  more  than  one  site  ;  in 
the  tunica  vaginalis,  in  the  cord,  or  in  the  sac  of  a  hernia. 

I.  Hydrocele  of  the  Tunica  Vaginalis  Testis. — There  is  no  more 
common  disease.  It  may  follow  on  injury,  and  a  minor  amount  of 
orchitis  ;  sometimes  it  is  attributed  by  the  patient  to  a  strain  ;  very 
frequently  there  is  no  assignable  cause.  Swelling  takes  place  sloAvly, 
and  with  little  or  no  uneasiness  ;  ascending  from  the  lower  part  of  the 
scrotum  upwards.  The  tumour  may  ultimately  attain  to  a  large  size, 
encroaching  closely  on  the  groin.  It  is  of  a  pyriform  shape,  except  when 
much  distended ;  and  then  the  narroAvness  of  the  upper  part  is  undone 
by  expansion  there.  It  is  translucent,  unless  the  coverings  be  preter- 
naturally  thickened.  Fluctuation  can  be  felt,  unless  distension  is 
great.  The  testicle  usually  occupies  the  back  of  the  cavity,  near  the 
middle — nearer  the  lower  than  the  upper  part ;  and  seldom  can  be 
felt  distinctly.  On  grasping  the  tumour  firmly  at  that  part,  however, 
a  hard  substance  may  be  felt ;  and  the  patient  experiences  the  pecuhar 
sensation  which  compression  of  the  testicle  is  calculated  to  produce. 
However  translucent  the  rest  of  the  swelling,  at  that  part  it  is  opaque. 
Sometimes  the  testicle  is  situate  in  front ;  and  then  can  be  felt  dis- 
tinctly. It  is  never  found  at  the  lower  part  of  the  scrotum,  and  sepa- 
rate from  the  general  swelling,  as  in  hernia.  The  finger  and  thumb 
can  always  be  carried  above  the  tumour,  at  its  neck  ;  and  the  spermatic 
cord  can  be  felt  free.  The  tumour  has  no  impulse  afi'orded  to  it,  on 
coughing,  or  during  any  other  exertion  of  the  abdominal  muscles ; 
unless  there  be  a  communication  between  the  cavity  of  the  tunica 
vaginalis,  and  that  of  the  abdominal  peritoneum — as  in  the  case  of 
congenital  hernia.  The  accumulation  generally  consists  of  a  straw- 
coloured  serum ;  and  sometimes  loose  solid  bodies  are  found,  as  in 
serous  cysts  elsewhere.  The  tunica  vaginalis  is,  in  general,  merely 
distended ;  sometimes  it  is  thickened ;  sometimes  it  is  intersected,  so  as 
to  constitute  minor  cysts.  In  simple  hydrocele,  the  testicle  and  epi- 
didymis are  structurally  sound.  Not  uufrequently,  however,  they  are 
the  subject  of  chronic  enlargement ;  and  then  the  disease  is  technically 
termed  // ijdro-sarcocele. 

The  treatment  of  hydrocele  is  either  palliative  or  radical.  The  for- 
mer consists  in  simply  withdrawing  the  fluid,  by  tapping  ;  the  swelling 
and  uneasiness  are  removed  for  a  time  ;  but  they  return,  and  sometimes 
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rapidly.  The  latter  treatment  consists  in  withdrawing  the  serum,  and 
injecting  a  stimulant  fluid  instead,  whereby  a  mild  inflammatory  process 
may  be  established,  whose  resolution,  when  complete,  shall  have  the  efiect  of 
restoring  the  normal  balance  between  exhalation  and  absorption.  Simple 
tapping  may  be  performed  by  the  thrust  of  a  lancet ;  the  flat  end  of  a 
probe  being  afterwards  used  to  keep  the  wound  open,  during  the  flow  of 
serum,  if  necessary.  Or  a  small  exploring  trocar  and  canula  may  be 
employed. 

When  injection  is  contemplated,  a  medium-sized  trocar  and  canula 
are  to  be  preferred.  The  patient  is  placed  erect.  The  surgeon,  grasping 
the  tumour  firmly  belaind,  with  his  left  hand,  renders  it  tense  and  pro- 
minent in  front ;  then  the  instrument  is  entered,  perpendicularly  ;  after- 
wards, it  is  passed  obliquely  upwards,  so  as  to  avoid  wound  of  the  testicle, 
and  yet  taking  care  that  the  obliquity  is  not  such  as  endangers  separation 
of  the  coverings  of  the  sac,  and  non-entrance  into  the  sac  itself.  The 
serum  having  been  withdrawn,  a  syringe  is  adapted  to  the  canula,  and  the 


Fig.  343.  Fig.  344. 


cavity  is  partially  filled  with  some  stimulant  fluid.  Port  wine,  undiluted, 
or  a  solution  of  the  sulphate  of  zinc,  used  to  be  much  employed.  Now, 
the  injection  of  iodine  is  alone  used  ;  the  pure  tincture  of  iodine  being 
thrown  in,  and  permitted  to  remain  permanently  in  the  sac — disappear- 
ing ultimately  by  absorption.*    After  a  few  seconds,  the  patient  will 

*  Iodine  injection  was  first  used  by  Dr.  J.  E.  Martin  of  India.  The  form 
employed  was  5j  of  tincture  of  iodine  to  5iii  of  water.  Of  this,  in  ordinary  hydi-o- 
celes,  a  small  syringeful  was  injected  and  retained  ;  in  large  swellings,  two  syringe- 
fuls  were  used.  His  experience  extended  over  upwards  of  2000  cases  in  the  Native 
Hospital,  Calcutta,  and  failures  were  imder  one  per  cent.    His  first  operation  was  in 

Fig.  343.  Operation  of  tapping  hydrocele  ;  the  trocar  entering. 

Fig.  344.  Diagram  shewing  the  direction  of  the  trocar  ;  a,  the  direction  of  per- 
forating, to  avoid  splitting  of  the  parietes  ;  the  direction  aftei-wards  changed  to  b,  to 
avoid  wound  of  the  testicle. 
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begin  to  feel  pain  in  the  testicle,  shooting  up  the  cord  into  the  loins  ;  and 
a  sensation  of  faintness  Avill  probably  come  upon  him.  It  is  time  then 
to  put  liim  to  bed,  Avith  the  scrotum  supported.  If  the  subsequent  in- 
flammatory process  threaten  to  Ijc  excessive,  fomentation  is  applied,  and 
the  tumid  scrotum  is  supported  by  means  of  a  silk  liandkerchicf.  Tlie 
serous  product,  in  all  cases,  re-forms  quickly,  with  heat  and  pain  ;  the 
re-accumulation  seeming  greater  than  the  first.  By  and  by,  howevei-, 
recession  gradually  occurs  ;  the  swelling  subsides  ;  the  pain  ceases  ;  and, 
in  eight  or  ten  days,  we  may  expect  to  find  the  parts  restored,  perman- 
ently, to  their  normal  state.  It  has  been  proposed  to  retap,  for  evacua- 
tion of  the  acutely  formed  serum,  and  thus  to  abridge  the  period  of  cure  ; 
but  this  seems  to  be  unnecessary. 

It  is  very  seldom  that  the  operation  fails.  Should  it  do  so,  it  is  to 
be  repeated,  with  a  stronger  stimulant.  The  quantity  of  tincture  of 
iodine  which  should  be  injected  varies  with  the  size  of  the  sac,  from  one 
to  three  drachms. 

Before  injecting  any  stimulant,  the  surgeon  should  always  be  sure 
that  the  point  of  the  canula  is  fuUy  witliin  the  cavity  of  the  tunica 
vaginalis ;  otherwise,  injection  of  the  areolar  tissue  of  the  scrotum  may 
take  place — a  matter  of  some  importance  in  the  days  when  port  wine 
was  used,  as  such  a  mistake  has  been  followed  by  sloughing,  and  severe 
constitiitional  disturbance. 

A  case  of  hydrocele  presenting  itself,  injection  cannot  at  once  be 
determined  on.  It  is  first  necessary  to  ascertain  whether  the  testicle  is 
sound  or  not ;  and  this  cannot  be  done  until  the  serum  has  been  dis- 
charged. If  the  organ  be  then  found  in  its  normal  state,  injection  may 
at  once  be  proceeded  with.  Otherwise,  it  must  be  delayed  ;  we  are  first 
to  turn  our  attention  to  cure  of  the  chronic  enlargement ;  and,  after  that 
has  been  accomplished,  the  radical  operation  may  then  be  undertaken. 
When  the  testicle  is  diseased,  the  accumulation  of  serum  is  but  a  symp- 
tom of  this  affection,  and  is  to  be  treated  accordingly.  The  palpable 
cause  of  the  redundant  secretion  must  be  removed  ;  otherwise,  reproduc- 
tion can  scarcely  fail  to  occur.  For  the  radical  cure,  by  injection,  is  not 
usually  effected  by  glueing  the  serous  surfaces  together  and  obliterating 
the  cavity  of  the  tunica  vaginaUs,  as  was  at  one  time  supposed.  The 
inflammatory  process  seldom  advances  to  plastic  change  ;  and  the  cure  is 
simply  by  restoring  normal  function  in  the  membrane.  This  rule,  how- 
ever, of  abstaining  from  the  employment  of  the  radical  cure  may  be 
departed  from  in  some  cases  ;  in  them  the  injection  proving  a  salutary 
stimulus  for  the  enlarged  gland,  as  well  as  for  the  distended  serous  sac. 

The  painful  operations  by  seton,  caustic,  and  incision  are  now  fallen  mto 
complete  desuetude.  Of  late,  it  has  been  proposed  to  operate  by  acupunc- 
ture ;  making  small  openings  with  a  needle,  through  which  the  serum 
may  gradually  escape,  partly  externally,  but  chiefly  into  the  areolar 
tissue — thence  to  be  absorbed.  The  mode  is  tedious  and  uncertain  ; 
but  being  safe,  and  little  painful,  it  may  be  had  recourse  to  when  the 

March  1832.  His  first  publication  on  the  subject  was  in  the  Transnctions  of  the 
Medical  and  Physical  Society  of  Calcutta,  1834.  Fide  also  Taper  read  before  London 
Med.  Chir.  Society,  Nov.  1841,  published  in  the  Lancet,  Nov.  20,  1841  ;  and  Paper 
Lancet,  in  April  30,  1842. 
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patient  decidedly  objects  to  the  ordinary  treatment  by  injection ;  yet, 
even  then,  palliative  tapping  by  a  small  trocar  is  to  be  preferred. 
More  recently  wire  setons  have  been  employed ;  but  this  method  has 
none  of  the  simplicity  and  certainty  which  the  method  by  injection  has 
been  so  thoroughly  proved  by  ample  experience  to  possess,  and  should 
therefore  never  be  put  in  competition  with  it. 

Children  are  liable  to  hydrocele.  And  in  them  treatment  is  very 
simple.  We  may  succeed  in  dispelling  the  fluid,  by  discutient  lotions — 
such  as  a  solution  of  the  muriate  of  ammonia  ;  or  by  the  external  appli- 
cation of  iodine,  used  cautiously.  Tailing  in  this,  the  serum  is  to  be 
evacuated  by  the  simple  puncture  of  a  lancet.  And  this,  in  the  great 
majority  of  cases,  is  sufficient  to  effect  a  radical  cure.  The  part  swells, 
reddens,  and  is  painful  as  after  injection  in  the  adult ;  and,  on  resolution 
being  completed,  the  parts  are  found  in  a  normal  state. 

By  the  term  Congenital  Hydrocele,  is  usually  understood  a  condition 
of  parts  such  as  leads  to  congenital  hernia  ;  the  vaginal  process  of  peri- 
toneum not  having  become  obliterated.  The  fluid  consequently  commu- 
nicates with  the  cavity  of  the  peritoneum,  usually  by  a  small  aperture ; 
and  may  be  made  to  disappear  gradually  from  the  scrotum,  by  pressure 
upwards.  In  treatment,  the  first  object  is  to  shut  up  the  vaginal  pro- 
cess ;  and  this  may  in  general  be  effected,  by  the  constant  pressure  of  a 
truss.  In  the  child,  tliis  may  suffice  for  the  whole  cure  j  absorption  of 
the  fluid  being  afterwards  hastened  by  discutient  applications.  In  the 
adult,  the  ordinary  treatment  may  be  necessary  ;  but  never  is  injection 
to  be  had  recourse  to,  until  we  are  satisfied  that  all  communication  with 
the  peritoneum  has  been  completely  obliterated.  To  obtain  this  result, 
use  of  the  truss  is  also  important  in  another  point  of  view.  The  testicle 
is  liable  to  injury  ;  by  slight  injuries  the  inflammatory  process  may,  at 
any  time,  be  lighted  up  in  the  tunica  vaginalis  ;  and,  from  thence,  exten- 
sion to  the  abdominal  peritoneum  will  be  easy  and  direct,  unless  the 
communication  have  been  closed. 

By  Encysted  Hydrocele  is  understood,  an  accumulation  of  serous 
fluid  within  a  cyst,  or  cysts,  independent  of  the  cavity  of  the  tunica 
vaginalis.  Such  adventitious  formations  are  usually  found  connected 
with  that  portion  of  the  tunica  vaginalis  which  covers  the  epididymis  ; 
but  they  may  arise  in  connection  with  any  part,  either  of  that  membrane 
or  of  the  tunica  albuginea.  The  growth  is  more  irregular  than  in  common 
hydrocele,  and  the  tumour  seldom  attains  to  a  large  size  ;  the  testicle  is 
situated  sometimes  in  front,  sometimes  on  the  lateral  aspect ;  sometimes 
at  the  bottom  ;  seldom  on  the  back  part,  as  in  the  common  form  ;  and 
the  fluid  is  generally  paler  and  less  albuminous,  than  that  which  is  found 
in  the  tunica  vaginalis.  When  the  bulk  is  such  as  to  occasion  incon- 
venience, tapping  is  had  recourse  to  ;  and,  if  nothing  contra-indicate, 
injection  may  be  practised.  Should  this  fail — as  is  not  unlikely,  in  the 
case  of  a  plurality  of  cysts — the  wire  seton  may  be  introduced,  and 
retained  until  consolidation  has  occurred. 

The  tunica  vaginalis  has  been  found  the  site  of  much  calcareous 
change,  and  filled  with  turbid  fluid  containing  cholesterine.  In  such  a 
case,  cure  can  result  from  nothing  short  of  free  incision  ;  and,  after  all, 
castration  is,  in  most  instances,  preferable. 
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Spermatozoa  are  soinotiiiics  observeil  in  fluid  withdrawn  from  hydro- 
cele ;  and  such  fluid  is  usually  of  a  milky  appearance.  It  seems  uncer- 
tain whether  these  have  escaped  from  an  accidental  wound  or  giving  way 
of  the  tubular  structure,  either  of  the  testicle  or  of  the  epididymis  ;  or 
whether  the  cyst,  from  which  they  are  derived,  has  been  formed  by  dila- 
tation of  a  part  of  the  tubular  structure — as  takes  place  in  lacteal  tumour 
of  the  breast,  and  in  ranula.  Whatever  their  origin,  their  presence  is 
not  found  to  contra-indicate  the  ordinary  cure  by  injection. 

Hydrocele  and  hernia  may  co-exist ;  and,  as  the  former  enlarges,  the 
cord  and  abdominal  aperture  may  come  to  be  so  occupied  and  compressed 
as  to  prevent  hernial  descent.  A  hydrocele,  thus  enacting  the  part  of  a 
truss,  need  not  be  interfered  with,  unless  productive  of  much  incon- 
venience by  its  weight  and  bulk. 

II.  Hydrocele  of  the  Cord. — Tliis  may  be  either  diffuse  or  encysted. 
The  Diffuse  form  is  comparatively  rare.  A  serous  fluid  accumulates  in 
the  areolar  tissue  of  the  cord,  and  is  enclosed  in  a  distinct  sheath ;  this 
again  is  covered  by  the  cremasteric  expansion.  The  swelling  is  seldom 
of  large  size;  uniform,  and  somewhat  pyramidal;  of  slow  formation.; 
and  not  attended  with  any  considerable  uneasiness.  The  base  rests  on 
the  point  where  the  spermatic  vessels  join  the  testicle,  and  is  separated 
from  the  tunica  vaginalis  by  a  dense  septum  ;  hence,  the  testicle  is  felt, 
distinct,  in  its  ordinary  site.  If  the  abdominal  aperture  be  not  en- 
croached upon,  there  can  be  no  difficulty  in  diagnosis  ;  but,  when  the 
swelling  extends  within  this,  it  is  apt  to  be  mistaken  for  omental  hernia. 
The  chief  points  of  difl'erence  are,  the  completeness  in  reduction  of  the 
hernia,  the  clearness  of  the  cord  after  reduction,  and  the  impulse  given 
upon  coughing  ;  in  the  hydrocele,  also,  fluctuation  is  in  general  tolerably 
distinct.  The  fluid  has  been  found  reducible  within  the  abdomen,  but 
not  into  the  abdominal  cavity ;  passing  up  along  the  spermatic  cord — 
probably  in  its  areolar  tissue — and,  when  past  the  abdominal  ring,  form- 
ing a  distinct  tumour  in  the  abdominal  parietes.  In  some  cases  a  large 
cyst  exists  within  the  abdominal  cavity,  from  which  an  offshoot,  in  the 
form  of  a  finger-like  process,  extends  down  the  inguinal  canal,  and  may 
protrude  at  the  external  abdominal  ring  when  the  patient  stands  erect  or 
coughs.  Thus  closely  simulating  a  hernia,  its  true  character  may  easily 
enough  be  mistaken  by  one  not  conversant  with  the  peculiar  sensation 
on  handling  which  this  form  of  hydrocele  presents. 

Unless  the  swelling  prove  large  and  inconvenient,  it  need  not  be 
interfered  with.  The  best  mode  of  cure,  probably,  is  acupuncture,  aided 
by  local  discutients.  The  punctures  are  made  at  the  lower  part  of  the 
tumour,  and  need  not  be  numerous  ;  for  the  fluid  readily  escapes  from 
space  to  space  ;  and,  not  unfrequently,  these  are  broken  down  into  larger 
compartments. 

Encysted  hydrocele  of  the  cord  is  the  more  common  variety.  The 
serous  fluid  is  contained  within  a  distinct  cyst ;  sometimes  of  adven- 
titious formation  ;  sometime?  formed  of  an  unobliterated  portion  of  the 
vaginal  process  of  peritoneum.  Growth  is  slow  and  painless.  The  tumour 
is  circumscribed,  oval,  tense,  and  fluctuating ;  often  plainly  translucent ; 
always  movable  on  the  cord.  The  testis  is  felt  distinctly  separata  And 
no  difficulty  in  diagnosis  exists,  unless,  as  sometimes  happens,  the  swell- 
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iug  extend  witliiii  the  abdominal  parietes.  In  general,  however,  the 
tumour  can  be  pulled  down  from  the  abdominal  aperture,  permitting  the 
cord  to  be  felt  free  above  ;  and,  besides,  the  tumour  can  never  be  wholly 
reduced  within  the  abdomen — a  certain  degi-ce  of  tense  fulness  always 
remaining  in  the  upper  part  of  the  canal.  In  the  child,  this  affection 
will  disappear  under  discutients.  In  the  adult,  it  seldom  demands  inter- 
ference.   If  it  should,  it  may  be  got  rid  of  by  tapping  and  injection. 

III.  Hernial  Hydrocele. — "Wlien  a  scrotal  hernia  has  been  reduced, 
and  the  neck  happily  becomes  obhterated,  the  sac,  remaining,  may  be 
filled  by  serous  accumulation.  A  pyramidal,  fluctuating,  and  translucent 
tumour  will  result ;  of  easy  diagnosis  ;  and  amenable  to  the  same  treat- 
ment as  an  ordinary  hydrocele.  The  affection  is  of  rare  occurrence.  It 
may  form  in  cases  where,  with  undue  force,  a  hernia  has  been  forced  back, 
and  the  bowel  has  given  way  within  the  abdominal  cavity.  The  easy 
reduction  of  the  fluid,  the  probable  distension  of  the  sac  with  fluid 
mingled  with  gas,  and  the  sunken  condition  of  the  patient,  will  indicate 
that  though  little  good  is  likely  to  foUow  any  operative  interference,  still 
the  evacuation,  even  from  the  peritoneum,  of  such  putrescent  material, 
affords  the  only  chance  of  saving  the  patient. 

rV.  Hydrocele  in  the  Female. — The  term  Hydrocele  is  applied  to  an 
cedematous  state  of  the  round  Hgament ;  analogous  to  diffuse  hydrocele 
of  the  cord  in  the  male.  Also,  a  prolongation  of  peritoneum  along  the 
round  ligament  of  the  uterus  may  remain  in  communication  with  the 
abdominal  cavity,  by  means  of  a  narrow  aperture  at  its  neck ;  and  this 
.pouch  may  become  the  seat  of  serous  accummulation,  constituting  a 
tumour  analogous  to  congenital  hydrocele  of  the  male.  Besides,  the  round 
ligament  is  liable  to  be  the  seat  of  cystic  formation  ;  analogous  to  encysted 
hydrocele  of  the  cord  in  the  male.  The  affections  are  rare  ;  and  seldom 
require  active  treatment. 

Hcematocele. 

This  may  be  the  consequence  of  external  injury;  or  it  may  be  of 
spontaneous  occurrence.  By  the  term  is  understood  an  accumulation  of 
blood,  in  one  of  three  localities  :  the  areolar  tissue  of  the  scrotum,  the 
areolar  tissue  of  the  cord,  and  the  tunica  vaginalis. 

1.  EccJiymosis  or  Superficial  Hcematocele  of  the  Scrotum  is  the  result 
of  bruise,  or  oblique  wound ;  and  is  analogous  to  an  ordinary  bruise,  both 
in  nature  and  in  treatment.  The  scrotum  swells,  and  is  discoloured ;  the 
hue  is  blackish,  lil<;e  that  of  urinous  infiltration ;  but  the  diagnosis  is 
easy,  by  attention  to  the  history  of  the  case — also  noting  that  there  are 
none  of  the  signs  of  gangrene  present,  and  that  the  system  is  compara- 
tively unaffected.  The  treatment  consists  in  arresting  the  inflammatory 
process,  and  afterwards  favouring  absorption  of  the  extravasated  blood  by 
local  sorbefacients.  Incision  is  withheld,  unless  suppuration  have  unfor- 
tunately occurred.  Support  of  the  parts  and  repose  in  the  recumbent 
position  is  usually  necessary. 

2.  Hcematocele  of  the  Cord. — ^A  spermatic  vein  may  give  way,  under 
external  injury,  or  great  bodily  exertion;  and  extravasation  into  the 
areolar  tissue  will  result,  forming  a  tense,  discoloured  tumour  there.  I'hc 
treatment  is  as  for  the  preceding  variety. 
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3.  Hematocele  of  the  Tunica  Vaginalis  is  tlie  most  common  form  • 
and  to  it,  in  strict  accuracy,  the  term  should  be  limited.  The  hlood  is 
extravasated  into  the  cavity  of  the  tunic  ;  and  may  be  .associated,  or  not, 
with  hydrocele.  Ey  wound  of  the  testicle,  in  tapping — or  l)y  a  blow  or 
other  external  injury,  or  by  the  spontaneous  giving  way  of  a  blood-vessel 
— a  hydrocele  may  at  any  time  be  converted  into  haamatocele.  The  tumour 
suddenly  increases  in  size,  and  is  the  seat  of  pain  ;  and,  when  handled, 
is  found  heavier,  and  less  fluctuating  than  before.  The  blood,  if  in  small 
quantity,  becomes  diffused  in  the  serous  fluid ;  when  copious,  a  portion 
coagulates^  and  assumes  the  fibrinous  arrangement.  This  acting  as  a 
foreign  substance,  may  excite  the  inflammatory  process  ;  and  suppuration 
may  take  place,  with  much  increase  of  swelhng  and  pain.  Very  fre- 
quently the  affection  is  associated  with  chronic  enlargement  of  the  testicle 
— Hsematosarcocele. 

When  hsematocele  is  unconnected  with  hydrocele,  the  treatment  is  as 
for  other  simple  extravasations — antiphlogistic  and  sorbefacient ;  the  for- 
mation of  matter  being  the  only  indication  which  requires  use  of  the 
knife.  When  the  extravasation  supervenes  on  hydrocele,  simple  tapping 
is  in  the  first  instance  to  be  had  recourse  to;  and  should  the  fluid  be  thin, 
containing  but  little  blood,  and  none  coagulated,  there  is  no  reason  why 
injection  should  not  be  resorted  to.  In  the  confirmed  cases — and  more 
especially  when  suppuration  is  already  threatened — the  only  mode  of 
obtaining  a  radical  cure  is  by  free  incision  ;  laying  the  cavity  fully  open, 
turning  out  the  coagula,  and  obtaining  closure  of  the  gap  by  granulation ; 
care  being  taken  to  avoid  wound  of  the  testicle.  If  the  tunica  vaginalis 
be  found  thickened,  and  otherwise  much  altered,  the  greater  portion 
may  be  cut  away ;  as  thus  the  amount  of  suppuration,  and  the  period  of 
cure,  will  be  materially  abridged.  In  fact,  in  many  cases,  from  its  close 
resemblance  to  a  solid  tumour,  the  hsematocele  has  been  excised,  and  with 
it  of  course  the  testicle.  Indeed,  the  degree  of  atrophy  produced  by  the 
long-continued  pressure,  and  the  risk  of  suppuration  from  so  large  and 
unhealthy  a  surface,  have  in  many  instances  led  to  excision  being  prac- 
tised in  those  cases  where  the  hsematocele  had  been  diagnosed. 

Cirsocele. 

A  varicose  condition  of  the  veins  of  the  spermatic  cord  is  termed 
Cirsocele,  or  Varicocele.  The  pendent  nature  of  the  part  predisposes  to 
this  affection.  And  the  ordinary  causes  are  such  as  favour  varix  in 
general ;  especially  constipation,  and  laborious  exertion  in  the  erect  pos- 
ture ;  as  also  tumours,  trusses,  and  whatever  causes  obstruction  to  upward 
flow  in  the  cord.  The  left  side  is  much  more  frequently  affected  than 
the  right ;  the  left  testicle  usually  hanging  lower  than  the  right ;  and 
the  left  spermatic  vein  being  not  only  longer  in  its  course,  but  also  more 
exposed  to  compression  by  fsecal  accumulation  in  the  sigmoid  flexure  of 
the  colon.  The  swelling  is  usually  pyriform ;  with  its  base  on  the  tes- 
ticle, its  apex  upwards  ;  and,  on  manipulation,  the  veins  can  be  dis- 
tinctly felt  roUing  under  the  fingers,  like  cords  or  earth-worms.  When 
the  patient  lies  down,  all  swelling  may  disappear  ;  but  so  soon  as  he 
rises,  the  tumour  becomes  large  and  tense,  eluding  firm  pressure  over  the 
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external  ring.  There  is  a  sensation  of  weight  and  uneasiness  in  tlie 
part ;  the  testicle  may  he  the  seat  of  neuralgia,  sometimes  it  becomes 
atrophied.  An  acliing  sensation  in  the  groin  and  loins  is  not  unfrequcnt. 
Sometimes  the  swelling  proves  very  inconvenient,  from  its  mere  pen- 
dulousness  and  bulk ;  as  in  saddlers  and  others,  who  require  close 
approximation  of  the  thighs  in  their  vocational  labour — and  in  those 
Avho  are  much  on  horseback.  Occasionally,  a  mental  despondency  is 
observed,  greater  than  the  Iwdily  ailment  Avould  seem  to  warrant. 

Treatment  is  palliative  or  radical.  The  former  consists  in  avoiding 
or  removing  the  more  obvious  causes  of  the  affection,  keeping  the  testicle 
Avell  supported  by  a  bandage,  and  bathing  the  parts  frequently  in  cold 
Avater.  When  the  integuments  of  the  scrotum  are  very  redundant,  the 
testicle  may  be  retained  in  close  contact  with  the  groin,  by  invagination 
of  the  loose  integument  through  a  padded  soft  metal  ring.  Or  such  trus- 
sing may  be  more  effectually  maintained,  by  removing  the  redundant  skin 
by  incision  ;  support  of  the  testicle  being  then  intrusted  to  the  cicatrix. 

When  the  testicle  is  suffering  either  by  neuralgia  or  by  atrojjhy,  or 
when  much  uneasiness  and  discomfort  are  experienced,  eradication  of 
the  disease  is  naturally  sought  for.  With  tliis  view,  the  varix  may  be 
treated  here  as  elsewhere — by  obliteration, of  the  veins.  1.  The  actual 
cautery  may  be  used  ;  a  heated  awl  being  applied  to  the  veins,  isolated 
and  fixed  between  the  finger  and  thumb.  The  practice  is  safe  and 
effectual,  but  the  formidable  nature  of  the  application  is  a  serious  objec- 
tion. 2.  The  veins  may  be  compressed  by  suture,  applied  on  needles 
passed  beneath  them  by  transfixion  ;  as  in  ordinary  varix  ;  care  being 
taken  to  exclude  the  vas  deferens  and  the  spermatic  artery.  Obstruction 
of  the  duct  is  tantamount  to  castration,  and  obliteration  of  the  artery 
may  be  followed  by  atrophy  of  the  testicle.  3.  The  operation  of  M. 
Vidal  may  be  performed.  The  varicose  veins,  having  been  separated 
from  the  rest  of  the  cord,  are  placed  between  two  silver  wires,  passed  by 
the  transfixion  of  needles,  and  emerging  at  the  same  openings.  By 
twisting  together  the  ends  of  the  wires,  the  interposed  veins  are  com- 
pressed ;  and,  by  a  continuance  of  the  twisting,  they  are  rolled  up  round 
the  wires,  while  at  the  same  time  the  testicle  is  proportionately  elevated. 
The  ends  are  then  secured  across  a  roll  of  bandage  placed  on  the  integument. 
The  operation  may  also  be  performed  by  means  of  Mr.  Wood's  rectangu- 
lar needles.  The  wire  or  needles  may  be  removed  at  the  end  of  a  fort- 
night or  three  weeks.  Or,  by  further  twisting  of  the  united  ends,  by  means 
of  dressing  forceps,  the  compression  and  twisting  of  the  veins  are  gradually 
increased ;  and  this  is  continued,  until  the  wires  free  themselves  by 
ulceration — thus  declaring  section  and  obliteration  of  the  veins  to  be 
complete.  4.  Obliterative  pressure  may  be  maintained  on  the  veins  at 
the  groin,  by  means  of  a  spring  truss.  Eut  this,  for  obvious  reasons,  is 
not  advisable.  Moderate  pressure  there,  however,  is  found  very  ser- 
viceable ;  not  merely  palliating,  but  sometimes  obtaining  cure  ;  probably 
by  affording  support  to  the  veins,  while  they  are  at  the  same  time 
relieved  from  the  superincumbent  weight  of  blood.  Such  moderate 
pressure  is  best  applied  by  a  light  and  accurately  fitted  truss.*  It 

*  Curling  on  the  Testicle  ;  and  Thomson,  Monthly  Joiirnal,  Nov.  1848,  p.  295. 
"  Evans'  moc-niain  lever  tniss"  is  very  suitable. 
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is  also  advisable  that  the  patient's  trousers  should  be  made  tightly  fitting 
to  the  fork.  By  dressing  to  the  same  side,  he  thus  secures  both  support 
for  the  testis,  and  sufficient  compression  of  the  spermatic  veins  ;  and  can 
dispense  with  the  use  of  a  truss  altogether,  after  a  time.  One  great  ad- 
vantage of  such  treatment  is  its  simphcity,  and  freedom  from  risk  by 
phlebitis. 

A  variety  of  varicocele  occasionally  occurs,  affecting  the  veins  within 
the  inguinal  canal,  and  at  the  groin ;  while  those  of  the  scrotum  are 
comparatively  free.  It  is  very  liable  to  be  mistaken  for  hernia,  as  for- 
merly noticed.  The  best  test  is  the  peculiar  sensation  imparted  to  the 
finger  and  thumb  when  the  part  is  pinched  and  rubbed.  Palliative  treat- 
ment usually  suffices.  But  should  a  radical  cure  be  sought,  the  preferable 
means  is  the  application  of  pressure  by  a  truss. 

Tumours  of  the  Cord. 

Occasionally,  adipose  tumours  form  in  the  areolar  tissue  of  the  sper- 
matic cord.  Their  bulk  is  inconvenient,  and  their  pressure  may  caiise 
atrophy  of  the  testicle.  They  are  to  be  removed  by  incision.  Fibrous 
tumours  and  osseous  formations  have  also  been  found  here  ;  but  are  rare. 
The  testicle,  arrested  at  the  groin,  in  its  descent,  may  become  affected 
by  tumour ;  and  in  that  situation  may  require  removal  by  operation.* 

Castration. 

This  mutilation  is  seldom  required,  except  for  tumours  of  the  tes- 
ticle ;  malignant,  or  such  as,  though  simple,  are  not  amenable  to  either 
discussion  or  disintegration.  In  neuralgia  of  the  testis,  and  in  cirsocele, 
it  is  sometimes  demanded  by  the  patient ;  but  in  neither  case  is  the  sur- 
geon warranted  in  acceding  to  the  wish.t 

All  hair  having  been  removed  from  the  scrotum  and  groin,  the 
patient  is  placed  recumbent.  By  grasping  the  tumour  behind,  the  skin 
is  made  tense.  The  bistoury  is  entered  at  the  neck  of  the  swelling,  and 
carried  to  its  fundus  ;  diverging  over  the  body  of  the  tumour,  so  as  to 
include  a  sufficiency  of  skin  within  an  elliptical  incision.  This  form  of 
wound  is  especially  necessary,  when  a  fungus,  ulcer,  or  other  involve- 
ment of  the  skin,  requires  to  be  taken  away,  A  simple  rectilinear  wound 
would  suffice  for  removal  of  the  tumour  ;  but  a  redundancy  of  skin 
would  be  left,  constituting  a  pouch  for  accumulation  of  blood  or  pus. 
On  the  other  hand,  it  is  very  necessary  to  avoid  excessive  removal 
of  the  integument,  lest,  on  contraction,  a  bare  sufficiency  be  found  for 
effectually  covering  the  remaining  organ.  And,  in  connection  with  this, 
it  is  important  to  remember  that  the  covering  of  a  large  sarcocele  is 
borrowed  from  the  adjoining  parts ;  and  that,  consequently,  after  inci- 
sion, a  great  degree  of  resilience  in  the  integument  is  certain  to  occur. 
The  dissection  is  advanced,  first  at  the  upper  part  of  the  wound,  so  as  to 
expose  the  cord ;  this  having  been  isolated,  the  cremasteric  covering  is 

*  Lancet,  No.  1214,  p.  617. 

t  Castration  may  seem  expedient  in  Hemaphrodism. — Monthly  Jour.,  Dec,  1852, 
p.  573. 
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circularly  incised,  so  as  to  prevent  all  risk  of  retraction  of  tlie  vessels  of 
the  cord  when  this  is  cut  across.  The  assistant  then  seizes  it,  not  to 
prevent  retraction  but  to  arrest  bleeding  ;  and  the  cord,  so  held,  is  di- 
vided ;  the  apex  of  the  tumour  is  then  everted,  and  dissection  rapidly 
proceeded  %vith— thus  rendered  comparatively  painless  and  bloodless. 
Care  is  taken  not  to  wound  the  septum,  and  thus  to  expose  the  sound 
testicle.  The  arteries  of  the  cord  are  secured  by  ligature.  And, 
should  they  have  slipped  from  the  fingers  of  the  assistant,  a  very 
slight  upward  enlargement  of  the  superficial  wound  is  all  that  can  ever 
be  required.  The  scrotal  vessels  are  tied  with  especial  care  ;  expe- 
rience warning  us  that,  otherwise,  troublesome  after-bleeding  is  almost 
certain  to  occur.  The  wound  is  brought  together,  and  treated  in  the 
ordinary  way.  The  lower  part  seldom  heals  but  by  granulation  ;  and, 
therefore,  need  not  be  closely  approximated.  The  cord  requires  to  be 
carefully  watched  ;  difiiise  suppuration  being  apt  to  occur  there  ;  and 
should  this  threaten,  early  incision  must  be  had  recourse  to.*  But,  by 
suitable  antiphlogistic  precautions,  all  necessity  for  resumed  use  of  the 
knife  may  generally  be  avoided. 

It  is  important  to  remember  that,  like  hydrocele,  sarcocele  may  co- 
exist with  hernia ;  and  that  the  latter  may  be  temporarily  restrained 
by  the  bulk  of  the  tumour  of  the  testicle.  On  removal  of  this,  how- 
ever, the  hernia,  descending  during  the  cries  or  straining  of  the  patient, 
may  appear  at  the  wound. 

Impotence. 

This  may  depend  on  imperfect  development  of  the  testis  ;  but  not 
on  imperfect  descent.  The  organs  are  as  efficient,  functionally,  in  the 
abdomen  as  in  the  scrotum.  Ablation  and  atrophy  of  both  organs  cause 
impotence  ;  but  either  testicle  may  be  lost  with  comparative  impunity. 
The  oxalic  diathesis,  and  diabetes,  diminish  the  sexual  appetite  and 
power ;  and  so  does  the  phosphatic  diathesis,  to  a  less  degree.  The 
pressure  of  hydrocele  may  cause  impotence,  even  without  atrophy  of 
the  testicle.  Temporary  impotence  may  be  caused  by  induration  of 
the  epididymis  on  both  sides,  resulting  from  gonorrhceal  epididymitis. 
When  a  scrofulous  testis  exists  upon  each  side,  a  more  permanent  im- 
potence— also  due  to  obstruction  of  the  vas  deferens — usually  talces  place. 
Affections  of  the  brain  are  sometimes  followed  by  it.  In  the  newly 
married,  a  temporary  loss  of  power  is  sometimes  caused  by  mere  pre- 
dominance of  mental  emotion.  But  excessive  venery,  inducing  an  irri- 
table state  of  the  whole  genital  system,  is  perhaps  the  most  frequent 
cause.    And  effete  roues  thus  "  read  their  sin  in  their  punishment." 

Cure  can  be  expected  only  in  those  cases  which  are  unconnected 
with  structural  change  in  the  testicles.  The  cause  having  been  removed, 
certain  medicines  are  supposed  to  have  a  tendency  to  restore  this  animal 
function,  and  are  hence  termed  Aphrodisiacs.  Of  these,  the  most  im- 
portant are,  Indian  hemp,  conium,  and  phosphorus ;  the  two  former 

*  To  avoid  the  risk  of  such  inflammatory  results  being  excited  by  unnecessary 
pressure  of  the  assistant  who  gi-asjis  the  cord,  it  is  often  well  to  tie  the  artery  at  the 
moment  of  the  cord's  division  ;  so  superseding  the  necessity  of  pressure  there  alto- 
gether. 
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most  suitable  in  cases  of  irritability  ;  tlio  latter  given,  in  very  guarded 
doses,  for  the  more  chronic  examples.  Musk,  cantliarides,  steel,  cold 
salt-water  bathing,  and  other  tonics,  may  also  be  of  service ;  and  diet 
should  be  generous.  The  marital  and  mental  cases  may  be  left  to  work 
their  own  cure. 

Spermatorrlicea. 

An  irritable  state  of  the  spinal  cord,  testicles,  seminal  vesicles, 
bladder  and  uretlira,  with  a  turgid  and  especially  irritable  condition  of  the 
prostatic  portion  of  the  lu-ethra,  leads  to  frequent  and  involuntary  emis- 
sion of  the  seminal  fluid.  In  speaking  of  this  as  a  diseased  condition, 
it  should  be  borne  in  mind  that  the  occasional  occurrence  of  emissions  of 
seminal  fliud  in  robust,  healthy  adolescents,  and  adults — especially  between 
the  commencement  of  puberty  and  thirty  years  of  age — who  lead  perfectly 
chaste  and  regular  hves,  cannot  be  considered  as  a  state  of  disease,  or 
checked  by  treatment  unless  of  a  kind  calculated  to  enfeeble  and  exhaust 
the  system..  In  some  cases,  the  emissions  only  occur  when  from  any 
cause  the  bodily  health  suffers  from  intense  mental  appHcation,  and  when 
at  the  same  time  the  appetite  for  food  is  greater  than  what  is  normal.  By 
much  the  most  frequent  cause  of  the  commencement  of  this  morbid 
state  is  masturbation ;  and,  next  in  order,  comes  excess  in  venereal  in- 
dulgence : — not  when  these  depraved  practices  are  indulged;  but  usually  as 
soon  as  the  patient,  for  any  reason,  after  a  long  continuance,  gives  them 
up.  Stricture,  prostatic  diseases,  and  irritation  communicated  from  dis- 
eased rectum,  are  common  causes  of  minor  forms  of  the  affection.  In 
consequence  of  the  irritability,  an  impression  much  inferior  to  the  normal 
stimulus  sufiices  for  production  of  seminal  discharge.  Slight  venereal 
excitement,  by  day  or  night,  causes  emission  ;  and  the  contents  of  the 
prostatic  crypts  and  seminal  vesicles  are  also  discharged  during  straining 
at  stool,  and  by  the  elfort  of  evacuating  the  last  drops  of  urine  in  mictu- 
rition. It  is  a  curious  fact  in  the  etiology  of  this  affection,  that  the 
patient  experiences  none  of  the  dejection,  depression  of  mind,  and  sense 
of  excessive  languor  and  nervous  exhaustion,  with  giddiness,  muscaj 
volitantes,  pain  in  the  head  and  loins,  which  are  usually  complained  of 
by  him,  when  he  seeks  professional  counsel,  till  he  has  read  some  of  the 
disreputable  quack  books  which  pretend  to  treat  of  this  disease,  and 
which  are  so  diligently  circulated  by  designing  scoimdrels  among  lads 
attending  public  schools  and  educational  institutes.  It  is  but  a  fair 
inference,  therefore,  that  in  many  cases  at  least,  these  symptoms  are  only 
the  result  of  an  excited  imagination.  This,  directed  with  an  unusual 
acuteness  of  perception  to  every  ache  and  pain,  every  change  of  colour, 
every  alteration  in  the  condition  of  the  urine,  and  even  to  the  frequency 
Avith  which  it  is  passed,  will  discover  states  of  system  which  tally  with 
the  highly- coloured  and  exaggerated  pictures  delineated  in  those  secret 
monitors,  which  they  fear  to  read,  yet  cannot  refrain  from.  In  such 
cases,  accordingly,  the  unfortunates  ultimately  become  the  victims  of  a 
perverted  imagination ;  and,  like  mesmerised  creatures,  will  follow  with 
avidity  every  suggestion  of  the  wretches  who  have  gained  their  ear.  The 
object  of  such  authors  is  simply  to  put  money  into  their  own  pockets  ; 
and  so  long  as  tho  foolish  youth  can  be  plucked  by  them,  they  keep  him 
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in  their  hands  ;  throwing  him  overboard  to  despair  when  his  pockets  are 
emptied,  and  every  resonrce  of  the  art  of  terrorism  has  ceased  to  produce 
a  golden  result.  In  proof  that  such  is  really  the  case,  many  instances  are 
observed  where  re-assurance  of  the  patient,  with  exposure  of  the  fraud, 
has  often  served  without  any  treatment  to  cure  both  the  emissions  and  the 
protean  diseases  they  are  supposed  to  produce.  In  other  cases,  however, 
some  diseased  condition  of  the  gastro-hepatic  system  is  apparently  the 
source  of  the  whole  mischief;  a  decided  bilious  or  oxaluric  diathesis  ex- 
isting. Li  other  instances,  mere  distension  of  the  bladder  during  sleep 
occasions  the  evil ;  and  in  others,  again,  a  hypera^sthetic  condition  of  the 
spinal  cord,  analogous  to  what,  at  a  higher  point  of  the  cerebro-spinal 
system,  would  induce  epilepsy,  is  undoubtedly  the  determining  cause  of 
the  association  of  conditions  which  produce  the  combined  action  result- 
ing in  emission.  In  some  of  these  cases,  a  phosphatic  state  of  the 
urine  is  present.  Other  morbid  states,  more  nearly  situated,  often  serve 
to  induce  the  frequent  repetition  of  this  discharge  j  such  as  hemorrhoids, 
fissure  of  the  anus,  or  ascarides  in  the  rectum. 

The  principles  of  treatment  are  obvious.  Chastity  in  thought,  word, 
and  deed ;  cold  bathing,  and  a  tonic  system  of  treatment ;  regulation  of 
the  bowels,  but  avoidance  of  purgatives,  or  other  sources  of  local  irritation 
and  general  exhaustion ;  a  hard  bed,  sleeping  in  any  position  but  on  the 
back ;  early  rising,  cheerful  society,  and  healthful  occupation  of  body  and 
mind.  The  patient's  food  should  be  simple,  nutritious,  and  non-stimu- 
lating. Even  coffee  and  tea  should  be  avoided ;  and  ;_no  meal  should  be 
taken  late  in  the  evening — or  any  fluid,  for  four  hours  at  least  before 
going  to  bed.  In  some  cases  nitric  acid  and  quassia,  or  phosphoric  acid 
with  strychnine,  do  good ;  in  others,  alkalies,  with  belladonna  or  atropine, 
allay  the  irritation  ;  in  others,  ergot  of  rye,  and  counter-irritation  over 
the  lumbar  region,  or  over  the  perineum  and  buttocks,  will  be  found 
eminently  satisfactory.  Some  laud  very  highly  bromide  of  potassium  and 
oxide  of  ziuc.  Tincture  of  the  muriate  of  iron  is  useful  only  in  the 
anaemic.  In  mild  cases,  the  occasional  introduction  of  a  common  metallic 
bougie  may  succeed  in  removing  the  irritability  ;  rendering  recourse  to  the 
more  painful  and  hazardous  cauterization  unnecessary  ;  and  cold  enemata 
may  be  of  service.  Compression  of  the  urethra,  by  a  pad  applied  to  the 
perineum,  has  also  been  found  useful.*  If  the  irritability  continue  obsti- 
nate, nitrate  of  silver  may  be  applied  to  the  posterior  part  of  the  urethra, 
by  means  of  the  porte-caustique  of  Lallemand.  Tliis  instrument  consists 
of  a  straight  or  curved  platina  canula  or  tube,  rather  smaller  than  a 
middle-sized  catheter,  through  wMch  plays  a  caustic-holder ;  and  in  the 
further  extremity  of  this  there  is  a  narrow  groove,  eleven  lines  in  length, 
for  the  purpose  of  holding  the  caustic.  After  filling  the  groove  with 
the  nitrate  of  silver,  by  fusing  it  over  a  spirit  lamp,  it  becomes  so 
securely  fixed,  that  there  is  no  danger  of  it  escaping.  At  the  other 
end  there  is  a  sliding  screw  or  stop,  by  which  the  action  of  the  remedy 
may  be  limited  to  any  extent  less  than  the  groove  which  contains  it. 

*  Banking's  Eetrospcct,  vol.  ii.  p.  118.  Sec  also,  on  tins  subject,  Lallemand, 
des  pertes  seminales  involiintaires,  Taris,  1842.  Brit,  and  Foreign  Eevicw,  April 
1843,  p.  346.  Phillips,  Med.  Gazette,  Jan.  1843.  Civiale,  Memoire  sur  I'Emploi 
des  Caustiques  dans  quclques  Maladies  de  rUretro,  Paris,  1842. 
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Anotlior  sliding  stop  affixed  to  the  canula  serves,  after  the  distance  of 
the  orifice  from  the  part  to  be  cauterized  has  been  ascertained,  to  prevent 
the  instrument  passing  further  into  the  canal  Having  arrived  at  tlie 
tender  part — which  is  at  once  indicated  by  the  feelings  of  the  patient — 
the  stilet  is  projected,  so  as  to  expose  tlie  caustic  ;  and,  by  gently  turn- 
ing the  instrument,  an  efllcioncy  of  application  is  insured.  Afterwards, 
strict  rest,  with  antiphlogistic  regimen,  should  be  maintained  for  a  day 
or  two  ;  and,  if  need  be,  sedatives  are  given,  either  by  the  mouth  or  by 
the  rectum    Repetition  may  be  required,  after  a  considerable  interval 

This  obscure  and  distasteful  class  of  cases  is  stiU  much  in  the  hands 
of  unprincipled  practitioners  and  quacks.  This  is  no  reason,  however, 
for  leaving  the  unfortunate  victims  in  such  a  predicament,  or  for  denying 
the  existence  of  such  affections.  Acknowledging  the  malady  rather  as 
a  symptom  than  as  a  disease,  it  seems  plainly  the  duty  of  om*  science  and 
art  to  afford  what  assistance  may  be  in  our  power  ;  at  the  same  time 
remembering,  that  without  strict  purity  of  conduct  on  the  part  of  the 
patient,  all  treatment  will  prove  of  little  avail. 

It  is  also  most  important  to  remember,  that  all  the  alleged  cases  of 
this  affection,  occurring  in  the- form  of  "diurnal"  spontaneous  emis- 
sions, are  mere  simulations  ;  urethral  or  prostatic  gleets  ;  or  conjurings 
of  the  patient's  own  fancy — the  result  of  the  state  of  hypochondriasis 
produced  by  the  suggestion  and  imposition  of  cunning  and  unprincipled 
knaves. 


CHAPTER  LXIII. 

ATFECTIOE'S  OF  THE  SCEOTUM  AND  PENIS, 

Erysipelas  of  the  Scrotum. — Acute  (Edema  of  the  Scrotum. 

Erysipelas  not  imfrequently  attacks  the  scrotum,  in  a  distinct  and 
marked  form  ;  peculiarly  destructive  in  its  type  ;  partaking  much  of  the 
characters  of  diffuse  areolar  infiltration.  It  occurs  in  adults  of  weak  and 
broken  down  system,  given  to  drink  and  other  dissipation ;  and  usually 
follows  a  kick,  blow,  or  other  injury,  SwelUng  is  great  and  rapid ;  with 
marked  symptoms  of  constitutional  irritation  from  the  commencement. 
Thin,  unwholesome  matter  speedily  forms,  and  is  diffused  into  the  areolar 
tissue.  The  skin  —  at  first  red,  tense,  and  glistening  —  blackens,  or 
assumes  a  tawny  hue,  shrivels,  and  becomes  cold  and  foetid.  Sloughing 
is  begun  and  advancing.  Very  frequently,  the  groins  are  involved ;  and 
the  mischief  extends  upwards  in  the  abdominal  parietes.  The  constitu- 
tional symptoms  soon  pass  from  the  irritative  into  the  typhoid  type ;  and 
fatal  sinking  follows.  Local  and  general  safety  can  be  obtained,  only  by 
early  and  active  interference.  Often  the  chalybeate  treatment  is  found 
specially  successful.  During  the  whole  progress  of  the  affection,  the 
scrotum  should  be  constantly  kept  well  supported. 

Erythema  may  occur  at  any  time  in  the  scrotum,  under  the  ordinary 
exciting  causes.  It  follows  the  ordinary  course,  and  requires  the  ordi- 
nary treatment. 

Tlie  areolar  tissue  of  the  scrotum  is  very  liable  to  simple  serous 
cedema ;  occurring  sometimes  as  a  distinct  affection ;  much  more  fre- 
quently a  concomitant  of  general  anasarca.  When  excessive,  relief  and 
diminution  may  be  obtained  from  a  few  dependent  punctures  ;  made 
cautiously,  however,  lest  inflammatory  accession  ensue. 

Elephantiasis  of  the  Scrotum. 

The  scrotum  is  liable  to  chronic  enlargement  by  hypertrophy;  form- 
ing a  large  simple  tumour,  within  which  the  genital  organs  come  to  be 
altogether  concealed ;  the  prepuce  alone  remaining  visible,  at  the  lower 
part  of  the  swelling,  thickened,  and  warty ;  and  from  this  point  the  urine 
is  discharged  in  a  scattered  stream.  The  affection  is  much  more  frequent 
in  hot  climates  than  in  this  country.  There  is  no  cure,  but  by  use  of 
the  knife.  When  the  tumour  is  of  no  vast  size,  the  incisions  may  be 
planned  so  as  to  save  the  penis  and  testicles  ;  and  dissection  is  conducted 
cautiously  with  this  view,*    In  the  case  of  a  large  tumour,  however, 

*  Further  details  of  this  affection,  and  of  the  operative  treatment  required,  with 
diagrams,  will  be  found  given  by  Dr,  Brett,  Lancet,  No,  1174,  p,  241.^ 


1246 


ELEPHANTIASIS  OF  THE  SCROTUM. 


such  an  attempt  may  be  hazardous  ;  the  patient  being  apt  to  incur 
fatal  exhaustion,  under  the  tedious  and  painful  operation,  and  tlie  copious 
loss  of  blood.  It  is  then  better,  probably,  to  sacrifice  everytliing  ;  and 
to  effect  removal,  at  once,  by  a  few  rapid  strokes  of  an  amputating  knife. 
Before  proceeding  to  any  operation,  however— and  more  especially  to 
sunmiary  ablation — it  is  most  necessary  to  ascertain  avIi  ether  or  not 
scrotal  hernia  exist.    If  such  be  found,  the  incisions  must  be  planned 


Fig.  345. 


and  conducted  with  peculiar  care.  Dr.  Fayrer  of  Calcutta  has  recom- 
mended that  to  prevent  hemorrhage  during  the  progress  of  the  opera- 
tion, a  stout  cord  should  be  carried  round  the  neck  of  the  mass,  and  both 
ends  having  been  passed  through  a  steel  ring  of  the  size  of  a  common 
curtain  ring,  constriction  is  effected  by  assistants  drawing  steadily  upon 
both  ends  of  the  cord.  A  strap  and  buckle  has  been  also  used  for  the 
same  purpose. 

Gldmney- Sweeper's  Cancer. 

The  integuments  of  the  scrotum  are  liable  to  malignant  ulceration  ; 
more  frequently  found  in  London  chimney-sweepers  than  in  others — 
probably  on  account  of  the  irritation  of  soot,  and  habits  of  uncleanliness  ; 
but  the  disease  is  not  limited  to  that  peculiar  vocation.  It  is  a  remark- 
able fact  certainly,  that  the  only  case  of  chimney-sweepers'  cancer  which 
has  occurred  in  Edinbui-gh  for  many  years,  was  tliat  of  a  man  who  liad 
previously  worked  for  a  long  time  in  London.  The  ulcer  begins  in  the 
Fig.  345.  Hypertrophy,  or  elephantiasis  of  the  scrotnm,  in  a  Hindoo. 
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mm  of  a  wart ;  and  frequently  is  surrounded  by  warty  formations.  It 
may  s^^read  rapidly.  The  afToction  is  of 
;he  nature  of  epithelioma.  Cure  is  by 
excision,  or  by  thorough  destruction  by 
tneaus  of  chloride  of  zinc  paste  ;  and 
jertainty  of  success  is  to  be  hoped  for 
3nly  at  an  early  stage — when  the  disease 
is  as  yet  limited  to  the  integument,  and 
when  no  great  amount  of  even  this  tissue 
is  involved.  At  a  more  advanced  period, 
when  the  testicle  is  exposed,  and  pro- 
bably contaminated,  a  chance  may  yet 
be  afforded  by  castration ;  provided  the 
groins  are  free  from  secondary  enlarge- 
ment, and  the  constitution  is  not  much  Fig.  346. 
broken  down. 

Priapism. 

Permanent  erection  of  the  penis  occurs  in  three  forms.  1.  From 
injury  of  the  spine.  This  has  been  abeady  noticed,  as  a  distressing 
symptom  of  spinal  fracture.  2.  From  vascular  and  nervous  excitement, 
induced  by  excessive  venereal  stimulus.  The  turgescence  may  be  such 
as  temporarily  to  occlude  the  urethra,  causing  retention  of  urine ;  and 
this  is  to  be  treated  by  antiphlogistics  and  antispasmodics,  as  formerly 
noticed.  3.  A  more  formidable  variety  may  occur  from  the  same  cause 
as_^the  preceding ;  dependent  on  extravasation  of  blood  into  the  corpora 
cavernosa — a  vessel  of  some  size  having  given  way.  In  a  case  of 
urgency,  it  may  be  necessary  to  evacuate  the  extravasated  blood  by 
incision ;  but,  in  general,  it  is  better  to  treat  the  case  according  to  the 
general  principles  applicable  to  bruise  ;  averting  inflammatory  access,  and 
favouring  absorption.  If  incision  be  made,  there  is  great  risk  of  trouble- 
some suppuration  following ;  incapacitating  the  organ  afterwards  for 
normal  erection. 

Sometimes  chronic  product,  of  a  plastic  kind,  and  probably  of  inflam- 
matory origin,  takes  place  in  the  corpus  cavernosum ;  producing  thicken- 
ing, perhaps  with  enlargement  of  the  part,  and  more  or  less  obliteration 
of  the  erectile  tissue.  Erection,  consequently,  is  imperfect  and  painful. 
Treatment  will  mainly  consist  of  counter-irritation  and  sorbefacients  to 
the  part,  with  alteratives  internally.  Should  stricture  co-exist,  that 
must  be  removed  in  the  ordinary  way,*  Camphor  and  henbane,  or 
belladonna  pills,  in  which  many  believe,  are  usually  of  but  little  service 
in  the  inflammatory  and  spasmodic  forms  ;  an  opiate  enema,  and  anti- 
monials,  or  an  emetic,  proving  vastly  more  efficacious. 


Phymosis. 

Phymosis  and  Paraphymosis  both  depend  on  preternatural  contrac- 
*  II.  J.  Johnson,  Lancet,  No.  1473,  p.  481. 


Fig.  346.  An  aggravated  exami)le  of  chimney-sweepers'  cancer  ;  much  superficial 
texture  destroyed. 
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tion  of  the  preputial  orifice ;  the  difference  being,  that  in  the  one  case 
the  contracted  portion  occupies  its  normal  position  in  front  of  tlie  glans  • 
in  the  other  it  is  reflected  belijud  the  glans,  and  acts  as  a  constriction 
there  on  the  body  of  the  penis, 

Phymosis  may  be  congenital;  an  original  malformation.    In  this 

case,  if  the  contraction  be  great,  the  child 
is  apt  to  suffer  much.  The  urine  escapes 
imperfectly ;  and,  in  consequence,  chronic 
balanitis  may  ensue,  or  a  calculous  concre- 
tion may  form,  or  the  bladder  may  become 
irritable,  and  symptoms  closely  resembling 
those  of  stricture  of  the  urethra  may  de- 
velope  themselves.  Should  these  dangers 
pass  by,  and  an  advanced  age  be  reached  by 
the  patient,  ulceration  is  apt  to  take  place 
at  the  contracted  part ;  and,  very  frequently, 
the  ulcer  assumes  ultimately  a  malignant 
action,  and  extends  so  as  to  involve  the  glans  and  body  of  the  penis. 
It  is  important,  therefore — on  many  accounts — to  remove  this  source  of 
evil  as  early  as  possible. 

Acquired  phymosis  may  be  acute  or  chronic.  The  former  is  the 
result  of  an  active  inflammatory  process  ;  following  external  injury ;  or 
sympathetic  with  gonorrhoea,  balanitis,  or  sores  situated  within  the 
prepuce.  The  areolar  tissue  becomes  infiltrated  with  serum  ;  the  swelling, 
thus  caused,  prevents  the  glans  from  being  uncovered  in  the  usual  way ; 
and  discharge,  accumulating,  aggravates  the  disorder.  The  main  treat- 
ment is  by  rest,  fomentation,  poultice,  and  general  antiphlogistics ;  and,  at 
the  same  time,  by  means  of  injections  frequently  repeated,  accumulation 
and  decomposition  of  the  discharge  are  to  be  prevented  Under  this 
management,  swelling  may  more  or  less  rapidly  disappear,  and  the 
normal  state  be  regained.  Failing  this,  and  if  there  be  urgency  for  the 
exposure  of  sores — which  may  be  extending  rapidly,  and  may  require 
activity  in  direct  applications — incision  is  necessary.  It  may  be  that  the 
urgency  is  such  as  to  demand  the  knife  very  early  in  the  case,  while  the 
sores  are  yet  fuUy  impregnated  with  virus ;  and  then  there  is  risk  of  the 
disease  being  much  extended,  by  contamination  of  the  recently  made 
wound.  Such  risk  may  be  in  a  great  measure  obviated,  however,  by 
applying  first  the  saturated  solution  of  the  perchloride  of  iron  to  check 
the  bleeding,  and  then  an  active  escharotic  immediately  afterwards  to 
the  sore,  so  as  to  annihilate  both  the  local  poison  and  the  poisoned  part 
In  general,  the  operation  is  to  be  delayed,  until  the  sores  are  of  such  a 
date  as  to  render  impregnation  of  the  wound  at  least  improbable — the 
reparative  stage  having  been  reached,  when  discharge  probably  ceases  to 
be  virulent.  If  any  doubt  should  exist  as  to  the  presence  of  a  chancre 
of  the  soft  kind,  occupying  some  part  of  the  interior  of  the  prepuce, 
inoculation  by  the  lancet,  of  a  single  drop  of  the  pus  on  any  part  of  the 
surface,  will  remove  all  uncertainty. 

The  chronic  form  of  acquired  phymosis  may  result  from  gradual  in- 
crease of  original  malformation,  or  from  cicatrization  of  ulcer  or  wound. 

Fig.  347.  Pliymosis. 
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Like  the  congenital  form,  it  is  to  be  relieved  only  by  operation.  And 
this  may  bo  performed  in  various  ways. 

1.  A  simple  and  very  suitable  mode  consists  of  inserting  a  director 
into  the  prep^^tial  ca\nty  between  the  prepuce  and  dorsum  of  the  glans 
penis ;  retaining  it  either  where  introduced,  or  by  the  side  of  the  fra3- 
num,  a  sharp-pointed  curved  bistoury  is  carried  along  the  groove  ;  and, 
transfixing  the  foresldn,  all  is  divided  from  behind  forwards.  Before 
using  the  knife,  especially  when  the  parts  are  much  tuniified  by  inflam- 
matory change,  the  surgeon  should  make  sure  that  the  director's  point  is 
in  the  preputial  cavity,  and  not  in  the  urethra.  The  dorsal  site  of  the 
incision  is  chosen  in  acute  cases,  when  we  believe  that  ulceration  exists 
within,  in  order  that  the  tension  of  the  parts  and  pressure  of  the  pre- 
puce upon  the  surface  of  the  sore  may  be  as  thoroughly  relaxed  as  possible, 
while  plenty  of  room  is  afforded  for  the  escape  of  discharge  and  the 
application  of  dressings.  In  cases  where  the  prepuce  is  dark  from  venous 
engorgement,  enormously  swoln,  and  threatening  to  slough,  the  wings  left 
on  either  side  by  the  dorsal  incision  should  be  removed  by  curved  scissors, 
applied  along  the  line  of  the  balano-preputial  furrow.  Wlien  the  pre- 
putial tissues  are  in  a  perfectly  normal  condition,  except  at  the  orifice, 
simple  section  of  the  parts  is  by  many  recommended  to  be  made  by  the 
side  of  the  frsenum — as  here  a  less  amount  of  wound  suffices  ;  the  glans 
is  equally  well  exposed ;  and,  after  cicatrization,  no  unseemliness  results, 
nor  is  there  any  departure  from  the  normal  relative  position  of  the  parts. 
This,  however,  may  be  but  a  doubtful  advantage ;  as  in  many  cases  the 
apparently  unseemly  flaps,  left  by  the  dorsal  section,  afterwards  retract, 
and  leave  only  a  slight  redundant  fold  of  integument  on  either  side  behind 
the  glans  penis ;  while  the  large,  loose,  bag-like,  irregularly-formed  fold 
of  texture,  sometimes  left  after  the  lateral  section,  may  be  not  only  un- 
seemly at  the  time,  but  may  become  more  and  more  so — besides  affording 
an  inviting  surface  for  the  invasion  of  chancres  at  any  future  period.  To 
prevent  resilience  of  the  integument  from  the  mucous  membrane,  and 
thereby  avoid  an  unnecessary  extent  of  raw  surface,  a  point  of  suture  on 
each  side  is  required ;  and  this  is  retained,  until  spontaneously  freed  by 
ulceration,  or  until  consolidation  has  taken  place — whereby  the  natural 
resilience  is  obviated.  When,  however,  sores  are  found  to  exist  within 
the  divided  prepuce,  the  cut  surface  should  be  destroyed  by  means  of  the 
saturated  solution  of  perchloride  of  iron ;  and  thereafter  the  chancrous 
surface  is  to  be  got  rid  of  by  means  either  of  the  iron  likewise,  or — better 
— by  caustic  potash,  or  nitric  acid.  2.  When  the  prepuce  is  redundant  in 
front  of  the  glans,  the  following  operation  is  suitable  : — An  obUque  line 
corresponding  to  the  anterior  third  of  the  glans  penis  is  marked  upon  the 
]irepuce,  the  extremity  of  which  is  then  drawn  forwards  until  the  mark 
(  Icars  the  point  of  the  glans.  A  pair  of  dressing  forceps  are  then 
made  to  compress  the  foreskin  immediately  behind  the  black  line,  so  as  to 
keep  the  glans  out  of  harm's  way,  and  at  the  same  time  to  assist  in  steady- 
ing the  cutaneous  textures  as  they  are  divided  by  a  stroke  of  the  bistoury. 
In  this  way,  a  mere  ring  of  the  cutaneous  and  areolar  tissues  of  the  pre- 
])uce  is  removed  by  the  operator.  Circumcision,  in  fact,  is  performed; 
l)ut  only  to  a  limited  extent.  The  skjn  is  found  free  enough,  but  the 
mucous  membrane  still  tightly  covers  the  glans  ;  this  is  now  sl,it  up, 
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by  scissors,  upon  tho  dorsum  ;  or  a  V-shaped  portion  may  be  cut 
out,  to  make  tho  line  of  mucous  membrane  correspond  more  nearly  to 
that  by  which  the  skin  has  been  divided.  The  flaps  of  mucous  mem- 
brane are  then  secured,  by  a  fine  suture,  to  tlie  corresponding  portion  of 
the  integument.  This  mode  of  procedure  is  best  suited  to  those  cases 
which  are  congenital,  or  where  the  contraction  is  due  to  the  cicatrization 
of  a  cluster  of  venereal  sores  on  the  very  verge  of  the  prepuce.  It  is 
also  advisable  when,  in  any  case,  the  end  of  a  long  prepuce  is  still  occupied 
by  an  ulcerated  surface.  In  such  circumstances,  however,  preliminary  in- 
jection of  the  interior  of  the  foreskin  should  be  employed  by  the  surgeon, 
lest  any  of  the  matter  lodging  within  should  contaminate  the  cut  surface. 
In  order  to  efioct  the  division  of  both  skin  and  mucous  membrane  by  the 
same  incision,  various  ingenious  contrivances  have  been  devised.  The 
simplest  consists  in  introducing  a  harelip  pin — the  point  sheathed  -with 
a  bit  of  wax — between  the  prepuce  and  glans,  and  causing  it  to  protrude 
through  the  skin  on  the  dorsum  at  the  ink  line.  Vidal  de  Cassis  re- 
commends that  the  skin  and  mucous  membrane  at  the  orifice  should  be 
secured,  drawn  equally  forwards,  and  held  steady  during  section  by 
means  of  two  pairs  of  artery  forceps.  The  forceps  employed  for  com- 
pressing the  prepuce,  and  guiding  the  line  of  incision,  are  sometimes 
made  specially  for  the  purpose,  with  fine  projecting  needle-points  on  one 
blade,  which  pass  through  the  tissues  of  the  foreskin,  and  are  received 
into  apertures  in  the  other  blade.  "While,  by  others,  the  blades  are  made 
fenestrated,  so  that  the  sutures  may  be  passed  before  the  preputial  tex- 
tures are  divided.  These  last-mentioned  contrivances,  though  certainly 
accelerating  the  operative  manipulation,  and  giving  a  mechanical  pre- 
cision to  the  procedure,  are  objectionable  as  requiring  special  instruments, 
when  those  ordinarily  carried  in  the  pocket-case  amply  suffice  for  accom- 
plisliing  the  object  in  view. 

3.  In  cases  of  congenital  phymosis  in  young  children,  instead  of  per- 
forming a  partial  or  complete  circumcision,  or  slitting  up  the  whole  thick- 
ness of  the  foreskin,  section  of  the  mucous  membrane  of  the  interior,  and 
division  of  the  cutaneous  tissue  at  the  mere  opening  of  the  prepuce,  will 
suffice  to  permit  retraction.  This  division  may  be  efi'ected  by  either 
knife  or  scissors.  In  employing  the  former,  a  director  is  first  introduced  j 
upon  it  a  tenotomy  knife  is  carried  as  far  back  as  the  corona  glajidis  ; 
and  the  mucous  membrane  is  divided  from  beliind  forwards  as  the  knife 
is  withdrawn.  When  the  scissors  are  used,  the  foreskin  is  forcibly  re- 
tracted, so  as  to  expose  the  opening  in  the  prejDutial  mucous  membrane  ; 
the  blunt  point  of  the  scissors  having  been  iiatroduced  into  tliis,  the 
tight  aperture  is  divided,  further  retraction  is  made,  and  section  of  the 
entire  mucous  membrane  is  effected  bit  by  bit,  from  before  backwards, 
until  the  glans  is  left  completely  denuded.  Should  adhesions  exist  be- 
tween the  glans  and  prepuce,  these  should  be  broken  down  with  the 
finger  nail ;  and  the  sebaceous  secretion  which  is  usually  found  lodging 
in  the  furrow  should  be  cleaned  away.  The  exposed  mucous  siirfaces 
should  then  be  well  oiled,  and  the  foreskin  drawn  forwards.  During 
cicatrization,  the  prepuce  must  be  daily  retracted,  else  cicatricial  contrac- 
tion may  reproduce  the  deformity. 

4.  In  some  cases,  in  cliildren  as  well  as  in  adults,  lateral  incision  of 
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both  the  mucous  mombrcono  and  skin  of  the  orifice  of  the  prepuce,  on  each 
side,  to  the  extent  of  about  a  quarter  of  an  inch — thus  forming  a  square- 
mouthed  opening  to  the  pouch — should  be  preferred.    A  single  stitch, 
I  uniting  the  skin  and  mucous  membrane  at  the  angle  of  junction  in  each 
:  incision,  is  all  that  is  afterwards  required.    In  operating  for  phymosis, 
'  in  any  way,  the  small  arteries  which  bleed  should  be  carefully  secured  by 
torsion — or,  if  need  be,  by  ligature — else  copious  hemorrhage  may  take 
place  externally,  or  with  a  more  troublesome  result  into  the  loose  areolar 
;  tissue  of  the  foreskin  and  penis. 

I  Faraphymosis. 

]  A  tight  preputial  orifice,  reflected  behind  the  glans,  and  permitted 
i  to  remain  there,  constricts  the  body  of  the  organ,  and  gives  rise  to  very 
I  unpleasant  consequences.  The  superficial  areolar  tissue  of  the  penis 
swells  greatly,  behind  the  constriction ;  while  the  pouting  mucous  mem- 
brane of  the  interior  of  the  foreskin,  becoming  evolved,  forms  a  brawny 
collar  behind  the  glans.  Between  the  two  swellings  the  constriction 
lies  concealed ;  the  glans  also  becomes  tumid ;  and  an  acute  inflamma- 
tory process  is  kindled,  under  unfavourable  circumstances — the  strangu- 
lated parts,  especially  when  these  happen  to  be  the  site  of  chancres  or 
of  simple  ulceration,  being  obviously  ill  provided  with  the  power  of 
resistance  or  control.  There  is  the  same  necessity  for  relief,  as  in  the 
case  of  strangulated  hernia,  so  far  as  the  preservation  of  structure  is 
concerned ;  and  this  is  sought  in  the  same  way.  Eeduction  is  generally 
practicable,  in  recent  cases.  The  patient  having  been  laid  recumbent, 
and  the  parts  having  been  well  oiled,  the  surgeon  grasps  the  glans 
with  the  fingers  of  the  right  hand,  and  makes  steady  pressure  thereon, 
pxishing  it  steadily  from  him  ;  at  the  same  time,  with  the  fingers  of 
the  left  hand,  he  draws  forward  the  constricting  orifice  ;  his  object  being 
to  push  the  glans,  diminished  by  pressure,  through  the  narrow  pre- 
putial aperture.  In  other  cases,  where  the  constriction  is  greater,  intro- 
duciag  the  nails  of  the  fore,  middle,  and  ring  fingers  of  both  hands  into 
the  sulcus  between  the  two  swellings,  the  firm  collar  of  the  everted 
mucous  membrane  is  steadily  supported,  while  the  thumbs  are  employed 
to  force  and  knead  the  turgid  glans  under  cover  of  the  prepuce.  To 
secure  the  compression  of  the  glans  more  thoroughly,  a  piece  of  tape, 
about  an  inch  in  breadth  and  about  a  foot  in  length,  is  employed.  An 
aperture  is  made  lengthwise  in  the  centre  of  the  tape,  through  which  one 
end  is  passed  ;  the  glans  is  now  encircled  with  the  loop^,  while  the  extre- 
mities are  wound  round  the  little  fingers,  so  that,  during  flexion  of  the^e, 
t  he  glans  sliall  be  laterally  compressed  and  elongated,  so  as  more  readily 
to  recede  within  the  constricted  orifice  of  the  prepuce  (Garcia  Thir^sa*); 
or  compression  of  the  glans  may  first  be  eff"ected  by  means  of  a  strip  of 
adhesive  plaster,  about  half  a  yard  long  and  a  quarter  of  an  inch  wide, 
applied  forcibly  around  the  glans — beginning  behind  at  the  furrow,  and 
terminating  near  the  orifice  of  the  urethra  (Van  Dommelen).  Guerin  of 
Brussels  invented  a  pair  of  spoon -bladed  forceps,  by  which  the  glans 
could  be  seized,  compressed,  and  pushed  within  the  preputial  covering. 
*  Eevue  de  Th6r.  Med.  Chinirg.,  Yeh.  15,  1860. 
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Professor  Colles  recoinmenclcd  the  insertion  of  a  liernia-director  beneath 
the  constriction,  to  bo  employed  as  a  lever  to  tilt  tlie  tight  orifice  on 
each  aspect  over  the  projecting  corona  gland  is.  Compression  of  tlie 
whole  penis  by  longitudinal,  and  then  by  spiral  strips  of  adhesive 
plaster,  firmly  applied,  has  been  recommended  and  employed  with  great 
success  by  the  surgeon  of  the  Children's  Hospital  at  Pesth.  Anesthesia 
is  very  necessary  in  all  these  proceedings. 

Failing  these,  or  before  they  are  employed — especially  if  there  be 
no  marked  urgency — another  mode  of  reduction  may  be  attempted.  The 
penis  having  been  placed  erect,  a  bag  of  ice  is  put  upon  it,  or  a  stream 
of  cold  water  is  directed  against  it  for  some  time.  This  has  tlie  effect, 
in  many  instances,  of  so  diminishing  the  bulk  of  the  formerly  turgid 
part,  as  to  admit  of  its  being  replaced  without  much  difficulty  within 
the  preputial  covering. 

But  should  these  attempts  at  simple  reduction  fail,  or  should  the 
case  be  already  so  far  advanced  as  not  to  warrant  their  being  practised, 
incision  is  required.    And  little  more  than  a  scratch  suffices,  if  rightly 

placed.  The  general  bulge  behind  the  glans  need 
not  be  widely  laid  open ;  but  is  separated  by 
means  of  the  fingers,  into  its  two  component  parts. 
In  the  depth  between  these  the  constriction  is 
found,  as  a  narrow  band  or  thread  ;  and  that  alone 
requires  division.  After  reduction,  the  wound  seems 
a  mere  notch  in  the  preputial  verge. 

If  neglected,  the  glaus  may  slough,  or  ulcerate 
destructively  ;  or  the  glans  remaining  merely  con- 
gested the  stricture  may  cause  ulceration  of  the 
body  of  the  penis,  opening  the  urethra,  and  produc- 
ing urinary  fistula.  Operating  on  a  case  of  tliis 
kind,  in  a  .boy,  after  the  paraphymosis  had  existed  unreduced  for  three 
months,  I  divided  a  piece  of  thi'ead  which  encircled  the  penis — deeply 
imbedded  in  it — and  which  had  been  secretly  applied  as  a  jugum,  to  pre- 
vent punishment  on  account  of  enuresis. 

When  paraphymosis  and  chancres  on  the  glans,  or  everted  mucous 
lining  of  the  prepuce,  co-exist,  there  is  an  especial  necessity  for  imme- 
diate relief ;  otherwise,  acute  phageda^na,  or  sloughing,  cannot  fail  to 
supervene.  In  such  circumstances  the  sores  must  first  be  thoroughly  de- 
stroyed by  means  of  caustic  ;  and  the  section  of  the  constriction  should 
effect  complete  division  of  the  whole  prepuce  ;  so  as  to  prevent  subsequent 
constriction,  and  afibrd  every  facility  for  after-dressing  of  the  part.  It 
may  happen  that  the  constriction  has  been  slight,  and  of  old  standuig ; 
and  that,  in  consequence,  even  after  extensive  incision  on  the  dorsum  of 
the  penis,  reduction  is  found  impracticable  ;  the  parts  being  firmly  glued 
to  their  .abnormal  site  •  by  plastic  change.  Under  these  circumstances, 
we  must  be  content  with  affording  relief  to  the  stricture ;  completely 
dividing  it  by  incision  ;  and  leaving  restoration  of  the  parts  to  their 
normal  relative  positions  to  be  effected  when  resolution  of  the  inflam- 
matory process  has  become  complete. 

Fig.  348.  Paraphymosis  ;  the  dark  portion  is  the  lining  of  the  prepuce,  reflected  ; 
the  preputial  orifice,  the  seat  of  stricture,  is  behind,  lietwcen  the  two  swellings. 
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Hypospadias  and  Urethral  Fistula. 

The  former  term  denotes  au  imperfect  condition  of  the  urethra,  at  or 
near  its  orifice  ;  the  result  sometimes  of  accident  or  disease,  but  usually 
a  congenital  malformation.    The  latter  applies  to  deficiencies  in  any  por- 
tion of  the  m-etliral  canal ;  and  in  the  perineum  is  usually  found  to  be 
the  result  of  sloughing,  following  extravasation  of  urine.  There  may  be 
a  vestige  of  the  normal  opening  at  the  apex  of  the  glans,  the  urethra 
terminating  somewhere  behind  this ;  or,  as  more  frequently  happens,  the 
anterior  portion  of  the  canal — to  the  extent  of  an  inch  or  more — appears 
as  if  sht  up,  the  margins  of  the  wound  having  become  rounded  off ;  in  other 
words,  the  lower  part  of  the  wall  of  the  canal  is  deficient.    In  extreme 
cases,  the  whole  antepubal  part  of  the  urethra  may  be  thus  imperfect.  The 
inconveniences  of  the  afiection  are — a  scattered  and  ill-projected  stream 
of  urine,  a  flattening  out  of  the  organ  into  a  broad  thick  shelf,  which 
sometimes  curves  downwards  during  erection.    In  some  cases  this  state 
of  matters  altogether  prevents  sexual    intercourse ;    in  the  slighter 
examples  it  certainly  tends  to  inefficient  emission  of  the  seminal  fluid  ; 
always  causing  much  uneasiness  by  exposure  of  the  raw,  congested,  and 
very  sensitive  mucous  membrane.    When  the  opening  in  urethral  fistula, 
or  in  the  slighter  instances  of  hypospadias,  is  small  and  circular,  the  actual 
or  galvanic  cautery  may  be  advantageously  employed,  from  time  to  time, 
to  effect  closure.     Dieffenbach  also  recommended  stimulation  of  the 
margins  and  surrounding  parts  by  a  strong  tincture  of  cantharides.    If  a 
stricture  of  the  urethra  co-exists,  the  treatment  of  this  should  always 
be  a  preliminary  measure.    When  there  is  rather  a  slitting  up,  than  a 
deficiency  of  parts,  the  edges  should  be  pared  and  brought  together  by 
silver  sutures  over  a  catheter.    When  the  parts  are  actually  deficient, 
autoplasty  must  be  had  recourse  to  ;  a  portion  of  integument  being 
borrowed  from  the  neighbouring  perineum,  scrotum,  or  prepuce,  and 
engrafted  into  the  hiatus.     The  great  difficulty  in  closing  an  aperture 
existing  in  the  pendulous  portion  of  the  urethra,  consists  in  the  ten- 
dency to  the  occurrence  of  erection  during  sleep ;  and  also,  though  to  a 
much  less  degree,  in  the  irritation  kept  up  by  the  passage  of  urine  over 
the  inner  aspect  of  the  wound.    To  avoid  the  former,  a  bag  of  ice  should 
be  kept  applied  to  the  perineum,  or  pubes,  when  the  patient  is  asleep. 
The  latter  can  always  be  prevented  by  making  a  perineal  incision  into 
the  membranous  portion  of  the  urethra,  through  which  a  short  catheter 
can  be  passed  into  the  bladder,  and  retained  till  the  wound  in  front 
is  completely  cicatrized    In  the  minor  cases,  however,  which  constitute 
a  decided  majority,  no  interference  is  necessary;  the  inconveniences, 
if  any,  being  slight. 


Hyperspadias  or  Epiispadias. 

This  is  an  analogous,  but  opposite  state  ;  the  splitting  up — or  rather 
the  non-development — having  taken  place  on  the  dorsal  aspect.  The 
chasm  may  extend  from  the  glans  to  the  symphysis  pubis.  In  general, 
there  is  a  sufficiency  of  parts  to  admit  of  paring  the  edges,  and  approxi- 
mating them  by  suture  over  a  catheter.    Immediate  union  is  not  hkely 
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to  occur  at  every  part ;  but  permanent  closure  may  ultimately  be  ob- 
tained, either  by  repetition  of  the  operation  at  the  unclosed  points,  or  by 
occasional  application  of  the  galvanic  cautery  wire. 

Imperfoi'ote  Urethra. 

A  congenital  malformation,  in  this  respect,  is  obviously  to  be 
remedied  in  but  one  way  ;  by  endeavouring  to  find  the  canal,  near  the 
orifice,  by  an  incision  carefully  made  in  the  lower  part  of  the  glans  penis. 
Where  a  membranous  fold  seems  to  occlude  the  opening,  a  Bowman's 
canaliculus-director  should  be  passed  through  this,  and  the  necessary 
division  of  the  tissues  efiected  upon  it  as  a  guide.  Where  such  in- 
cision fails  to  discover  the  urethra,  it  may  be  opened  further  back  ;  but  at 
the  worst,  the  distended  bladder  having  been  recognised  by  the  finger 
passed  np  the  rectum,  an  incision,  made  in  the  middle  line  of  the  per- 
ineum in  front  of  the  anus  and  extending  as  high  as  the  apex  of  the 
prostate,  wiU  enable  the  surgeon  to  relieve  the  retention,  and  even  to  pass 
an  instrument  forwards  along  the  urethral  canal,  so  that  an  anterior 
opening  may  be  made  where  this  is  found  to  terminate.  In  all  these  opei  a- 
tions,  the  artificially  constructed  part  of  the  canal  must  be  kept  pervious, 
by  the  lodgment  of  a  catheter — changed  occasionally  to  prevent  the 
accumulation  of  calculous  incrustratiou. 

Malignant  Disease  of  the  Penis. 

This  is  found  only  in  the  aged ;  and  frequently,  as  abeady  stated,  it 
may  be  traced  to  the  irritation  of  congenital  phymosis ;  beginning  in  the 
preputial  orifice,  by  ulceration,  and  extending  thence  to  the  body  of  the 
organ — or,  it  may  be,  beginning  in  the  glans  itself.  The  glans  is  en- 
larged, indurated,  and  converted  into  an  irregular  cauliflower-looking 
tuberous  surface — epithelioma.  The  portion  longest  afi'ected  by  the 
disease  becomes  ulcerated,  and  discharges  a  copious  foetid  sanies ;  the 
body  of  the  penis  suifers  likewise  ;  the  lymphatics  on  the  dorsum  swell 
and  harden  ;  the  glands  of  the  groin  are  involved  j  retention  of  urine 
may  ensue,  by  obstruction  near  the  orifice,  or  by  pressure  of  the  secon- 
dary tumours  on  the  neck  of  the  bladder  ;  the  cachexy  advances ;  and  the 
patient  perishes — his  end  perhaps  hastened  by  hemorrhage  from  the  open 
and  deep  cancer. 

Nothing  but  the  knife  can  afi'ord  a  chance  of  cure.  .When  the  pre- 
puce alone  is  afi'ected,  its  removal  is  sufiicient.  Sometimes  a  mahgnant 
ulcer  attacks  the  integument  of  the  body  of  the  penis,  originating  there  \ 
it  may  be  long  and  successfully  resisted  in  its  advance,  by  the  dense 
fibrous  fascia  which  invests  the  organ  subintegumentally  ;  and  in  such  a 
case,  removal  of  the  afi'ected  surface  by  dissection  may  suflSce.  When 
the  glans  and  body  are  involved,  nothing  short  of  amputation  of  the 
entire  thickness  afi'ords  a  prospect  of  cure — cutting  in  sound  parts, 
between  the  disease  and  the  symphysis  pubis  ;  and  the  attempt  is  war- 
rantable, only  when  as  yet  the  lymphatics  show  no  sign  of  implication. 
When  the  glands  are  already  enlarged,  there  is  nothing  left  in  our  power 
but  palHation  ;  and,  as  formerly  stated,  punctui"e  of  the  bladder  above 
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the  pubes  may  be  required,  towards  the  close  of  the  case,  on  account  of 
retention  of  urine. 

Care  should  be  taken  not  to  mistalce  an  extensive  induration  of  the 
prepuce  and  glans,  the  result  of  a  partially  or  completely  healed  indurated 
chancre,  or  a  tertiary  syphilitic  impHcation  of  these  parts  in  an  irregu- 
liu'ly-knotted  mass,  for  cancer  of  the  organ.  Such  mistakes  have  occurred. 
Kicord  mentions  one  such  case.  I  have  myself  more  than  once  known 
amputation  resorted  to  where  a  well-marked  sypliihtic  eruption  upon  the 
surface,  and  the  double  glandular  inguinal  enlargement,  should  have  pre- 
vented any  such  mistake.  The  mere  fact  that  a  man  is  well  up  in  years 
does  not  always  prevent  him  from  becoming  the  subject  of  the  indurated 
chimcre. 

Indurations  in  the  Penis. 

These  may  occur  in  the  glans  or  corpus  cavernosum.  They  vary  in 
their  nature,  character,  and  results.  In  some  cases  they  are  undoubtedly 
cancerous,  in  others  of  a  tertiary  syphilitic  kind,  in  others  of  the  nature 
of  fibro-cartilaginous  alteration  of  the  root  of  the  cavernous  body.  In 
the  first  case,  they  enlarge,  are  painful,  and  implicate  the  inguinal  glands. 
In  the  second,  the  history  of  the  case,  the  softening  of  the  mass,  and  the 
good  effects  of  iodide  of  potassium,  prevent  any  mistake.  In  the  last,  the 
insidious  and  slow  jprogress  of  the  affection,  the  absence  of  pain,  and  the 
tendency  to  ossific  change,  characterize  the  disease ;  it  requires  no  treat- 
ment in  its  fully  developed  stage ;  in  its  early  condition  mercurial  appli- 
cations have  sometimes  seemed  useful  Inflammatory  indurations  some- 
times occur,  producing  incapacity  of  erection  upon  the  affected  side ;  and 
require  ordinary  treatment  for  removal  of  the  abnormal  product. 

Amputation  of  the  Penis. 

This  is  had  recourse  to  on  account  of  malignant  disease,  affecting  the 
body  of  the  organ  ;  but  only  when  there  is  a  sufficient  space  of  sound 
texture  between  the  disease  and  the  pubes,  and  when  the  glands  yet  show 
no  sign  of  contamination.  The  ordinary  mode  of  performance  is  exceed- 
ingly simple.  The  organ,  stretched  by  the  left  hand  puUing  it  outwards, 
is  lopped  off  by  one  sweep  of  an  ordinary  amputating  knife — laid  upon 
the  part,  and  moved  rapidly  across  from  point  to  heel,  or  conversely. 
The  integument  is  encouraged  to  contract  towards  the  pubes ;  so  that, 
during  the  puckering  of  cicatrization,  it  may  not  overlap  and  interfere 
with  the  orifice  of  the  urethra.  And  this  is  kept  of  the  normal  calibre, 
by  a  suitable  use  of  bougies. 

Eicord's  method  of  operating  is  preferable,  however,  being  well 
calculated  to  obviate  the  principal  difficulty — namely,  tendency  to  con- 
traction in  the  orifice  of  the  urethra.  Eapid  healing  of  the  wound  is 
also  promoted  j  and,  at  the  same  time,  a  suj6S.cient  covering  is  provided 
for  the  corpora  cavernosa.  The  procedure  is  conducted  thus  :  After 
I  amputation  in  the  ordinary  way — enough  skin  being  left  to  cover  the 
corpora  cavernosa,  and  no  more — the  surgeon  seizes  with  forceps  the 
mucous  membrane  of  the  urethra,  and  with  a  pair  of  scissors  makes  four 
slight  incisions,  so  as_to  form  four  equal  flaps ;  then,  using  a  fine  needle. 
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wliich  curries  a  silk  ligature,  lie  unites  each  flap  of  meiuLraue  to  the 
skin  by  a  suture.  The  wound  heals  by  the  first  intention  ;  adhesions 
form  between  the  skin  and  mucous  membrane ;  and  these  textures  be- 
come continuous — a  condition  analogous  to  what  is  observed  at  the  other 
natural  outlets  of  the  body.  The  cicatrix  then  contracting — instead  of 
operating  prejudicially,  as  in  the  old  method — tends  to  open  the  urethra, 
by  pulling  its  lining  membrane  outwards. 

A  more  satisfactory  method  has  suggested  itself  to  us  recently,  though 
no  opportunity  for  putting  it  in  practice  has  occurred.  A  narrow-bladed 
knife  is  first  used  to  transfix  the  penis  between  the  spongy  and  cavernous 
body,  close  to  the  root;  the  knife  having  been  carried  forwards  for  an  inch 
and  a  half,  its  edge  is  turned  perpendicularly  downwards,  and  the  urethra 
and  skin  flap  are  divided;  the  cavernous  bodies  and  dorsal  integument 
being  then  cut  perpendicularly  upwards,  where  the  knife  was  originally 
entered  for  transfixion.  A  button-hole  is  afterwards  made  in  the  lower 
flap,  through  which  the  corpus  spongiosum  and  urethra  protrude ;  while 
the  flap  itself  is  turned  upwards,  and  attached  dorsally  and  laterally,  so 
as  to  cover  in  the  exposed  cavernous  structure. 

When,  in  the  case  of  a  short  stump,  inconvenience  results  from  in- 
ability to  direct  the  stream  of  urine  in  a  sufficiently  outward  jet,  the 
deficiency  of  the  organ  may  be  temporarily  compensated^  when  the  patient 
makes  water,  by  a  mechanical  adaptation — a  funnel-shaped  canula,  of 
sufficient  length,  its  base  resting  on  the  pubes. 


CHAPTEE  LXIV. 


AFFECTIONS  OF  TPIE  FEMALE  GENITAL  OEGANS. 

The  affections  included  in  tliis  chapter  are  considered  very  briefly,  the 
great  majority  belonging  to  the  exclusive  province  of  the  obstetric  prac- 
titioner. 

Inflammatory  Affection  of  the  Vulva 

Occurs  at  all  ages.  In  the  adult  it  presents  no  marked  peculiarity  in 
its  history  or  treatment. 

In  the  child,  it  forms  the  disease  generally  called  infantile  gonorrhoea, 
or  infantile  leucorrhoea.  This  affection,  which  was  long  mistaken  for 
the  result  of  attempted  impure  connection,  may  occur  at  any  period  of 
adolescence.  It  is  most  frequently  seen  in  delicate,  unhealthy  children ; 
and  more  among  the  children  of  the  lower  than  of  the  higher  classes. 
Not  unfrequently  it  comes  on  during  convalescence  from  the  eruptive 
fevers,  or  during  teething. 

Sometimes  no  cause  can  be  assigned  ;  or  it  may  be  induced  by  worms 
or  other  rectal  irritation,  by  want  of  cleanliness,  or  by  exposure  of  the 
parts  to  damp  and  cold. 

The  symptoms  are,  constant  irritation  and  pain,  so  that  the  child  is 
frequently  moving  its  hand  towards  the  part;  pain  and  scalding  in 
making  water,  to  which  the  calls  are  sometimes  inordinately  frequent ; 
and,  in  addition,  the  ordinary  signs  of  slight  febrile  excitement. 

On  inspecting  the  pudenda,  they  are  found  bathed  in  pus  ;  the  whole 
surface  of  the  vulva  is  swoln,  red,  and  tender;  and  there  is  frequently, 
on  and  around  the  vulva,  an  eruption  of  a  few  red  inflaming  sjDots, 
which  may  either  disappear,  or  go  on  to  form  small  pustules.  Some- 
times the  tumid  tender  nympliEe  protrude  between  the  larger  labia,  pro- 
ducing excessive  pain  on  motion,  and  usually  preventing  the  patient 
altogether  from  walking,  except  with  the  limbs  considerably  apart  from 
each  other. 

Treatment  is  simple.  In  mild  cases,  nothing  but  cleanliness  may  be 
required.  In  the  more  severe,  it  is  necessary  to  exhibit  laxative  and 
alterative  medicine,  to  keep  the  patient  in  bed,  to  allay  feverish  irritation 
by  hot  bathing,  to  apply  locally  hot  fomentations  at  the  outset,  and 
subsequently  to  use  various  washes — as  a  weak  solution  of  nitrate  of 
silver,  or  of  sulphate  of  zinc.  The  decoction  of  poppies  is  often  useful 
to  remove  irritation,  and  Carron  oil  frequently  affords  great  relief 
Strips  of  Hnt,  soaked  in  the  lotion  or  application,  should  be  introduced 
between  the  folds  of  the  vulva,  in  the  intervals  between  the  use  of  the 
bidet.  If  the  skin  is  broken,  especial  care  by  dressing  must  be  taken, 
during  the  healmg,  to  prevent  cohesion  of  the  labia. 
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Sometimes  tlie  disease  affects  children  along  with  a  low  form  of  fever  • 
and  the  inflammatory  process  may  go  on  to  sloughing.  The  vulva  is  also 
sometimes,  in  adults,  the  seat  of  extensive  and  unhealthy  ulceration,  and 
of  Noma,  Avith  accompanying  fever  of  a  low  typhoid  character. 

Abscess  of  the  Vulva 

May  he  the  result  of  mechanical  violence,  or  the  secondary  consequence 
of  sanguineous  extravasation  into  the  subcutaneous  or  submucous  areolar 
tissue.  It  may  follow  erysipelas,  or  acute  inflammatory  affection  of 
the  vulvo-vaginal  glands  of  Bartholin — arising  without  assignable  cause. 
Occasionally  there  is  a  succession  of  such  abscesses  in  the  vulva ;  appa- 
rently maintained  by  inflammatory  irritation  of  the  vagina,  or  of  the 
deeper  seated  organs.  It  is  a  common  affection  of  prostitutes  ;  and  in 
them  frequently  ends  by  forming  vulvo-vaginal  fistulse,  which  may  also 
communicate  with  the  rectum  immediately  witliin  the  sphincter.  When 
the  disease  is  a  consequence  of  sanguineous  extravasation,  it  also  some- 
times ends  in  fistula  ;  the  purulent  formation  extending,  like  the  san- 
guineous, from  the  vulva  upwards  along  the  walls  of  the  vagina — or  in 
other  directions,  as  towards  the  anus. 

The  origin  and  progress  of  abscess  in  tliis  situation  does  not  mate- 
rially differ  in  any  respect  from  its  history  as  originating  elsewhere. 
Generally,  the  accompanying  pain  is  severe  ;  but  if  the  abscess  has  fol- 
lowed extravasation  of  blood,  the  pain  and  constitutional  symptoms  may 
be  comparatively  slight. 

The  affection  is  distinguished  from  thrombus  by  the  presence  of  more 
or  less  fever,  by  the  acuteness  of  the  pain  and  tenderness,  by  gradual 
progress  of  the  swelling,  by  the  colour  of  the  integument  over  it, 
and  by  the  ovoid  or  pyriform  shape  of  the  swelling,  its  apex  pro- 
jecting towards  the  fourchette ;  from  varicose  veins  of  the  vulva,  by 
its  sensibility  on  pressure,  by  its  tension,  and  by  not  disappearing 
when  the  patient  lies  down ;  from  hernia,  by  the  abscence  of  impulse 
on  coughing,  its  history,  progress,  etc.  There  is  no  special  point  to  be 
attended  to  in  the  treatment.  The  abscess  should  be  opened  early ;  and, 
in  preference,  from  the  skin,  not  from  the  mucous  membrane.  Every 
attention  must  be  paid  to  the  encouragement  of  free  external  escape  of 
matter,  in  order  to  avert  the  danger  of  the  formation  of  fistula.  If,  in 
spite  of  all  care,  a  fistula  vaginae  does  form,  and  proves  tedious,  it  must 
be  dealt  with  by  free  incision  including  the  internal  opening. 

Thrombus  of  the  Vulva 

May  be  in  one  labium,  or  in  both.  It  is  most  frequently  caused  by  the 
efforts  of  parturition ;  but  may  also  follow  external  violence,  such  as  a 
blow  or  a  kick  upon  the  part,  efforts  at  defrocation,  etc.  Persons 
affected  with  varicocele  of  the  labia  are  predisposed  to  the  affection.  The 
thrombus  may  attain  to  very  large  size ;  so  as,  in  the  case  of  parturition, 
to  prove  an  obstruction.  Sometimes  the  large  amount  of  blood  extrava- 
sated,  the  progi'ess  of  the  bleeding,  and  the  compression  of  the  urethra 
interfering  with  micturition,  may  demand  immediate  relief.    In  such 
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circumstances,  treatment  consists  in  making  a  freo  incision,  evacuating 
the  blood  and  coagula,  and  restraining  hemorrhage  by  pressure ;  with 
or  without  stuffing  of  the  woimd.  In  the  case  of  accidental  wound, 
risk  by  hemorrhage  is  great. 

If  the  tumour  is  small,  it  may  cause  no  uneasiness  ;  and  requires  no 
treatment,  except  the  use  of  cooling  and  discutient  lotions,  with  rest. 

Wart^  Excrescences  of  the  Vulva 

May  be  situated  on  the  labia,  nymphaa,  or  vestibulum  ;  or  all  these  parts 
may  be  aifected  at  the  same  time.  The  growths  may  be  of  considerable 
size ;  and  when  numerous  they  distend  the  vulva.  They  may  be  of 
syphilitic  origin,  but  frequently  arise  from  other  and  simple  causes. 
They  are  the  source  of  much  pain,  irritation,  and  annoyance ;  and  may 
produce  a  quantity  of  muco-purulent  discharge,  especially  if  seated  on 
the  mucous  membrane.  If  small  and  recent,  the  application  of  nitrate  of 
silver  may  disperse  them  j  or  they  may  be  powdered  with  calomel  and 
chalk.  The  larger  may  be  removed  by  strong  caustics,  as  potass,  or  the 
acids  j  but  in  most  cases  it  is  better  to  cut  them  off  by  scissors — subse- 
quent hemorrhage  being  checked  by  cold  and  styptics.  The  bulky 
growths,  as  already  stated,  may  require  a  regular  dissection  for  their 
removal. 

Occasionally  the  whole  labia,  nymphas,  and  clitoris  become  so  hyper- 
trophied,  in  connection  with  venereal  disease,  as  to  require  excision.  In 
such  cases,  they  generally  assume  the  most  irregular  forms ;  sometimes 
presenting  large  or  small  openings,  or  honey- comb -like  irregularities, 
without  ulceration. 

Oozing  Tumour  of  tJie  Labium 

Is  a  rare  disease.  One  or  both  labia  may  be  affected.  The  part — hard, 
sulcated,  and  discharging  a  watery  acrid  fluid — is  the  seat  of  much  pain 
and  itching ;  and  the  neighbouring  parts  are  irritated.  Local  treatment 
by  caustics,  iodine,  astringent  lotions,  etc.,  combined  with  the  use  of 
laxative  and  alterative  medicine,  may  be  effectual  in  cuiing  the  com- 
plaint ;  if  not,  the  affected  textures  must  be  removed  by  the  knife.  But 
after  all  this,  the  disease  is  apt  to  recur. 

Pruritus  of  the  Vulva 

Is  a  frequent  accompaniment  of  pregnancy,  and  of  disease  in  the  rectum 
or  vagina — especially  leucorrhcea.  It  is  more  common  in  advanced  life 
than  in  youth  ;  and  is  a  cause  of  very  great  suffering.  To  some  women 
it  renders  Hfe  absolutely  miserable.  The  skin  of  the  parts  is  generally 
dry,  and  often  has  a  rough  and  cracked  appearance ;  sometimes  it  is 
indurated,  and  more  than  usually  callous  in  ordinary  sensation.  Not 
unfrequently,  there  is  a  rush  of  small,  inflaming,  and  excessively  irritable 
papulse  over  the  affected  parts  ;  or  there  may  be  spots  of  clironic  eczema, 
especially  on  the  labia,  or  aphthous  incrustation  of  the  nymphte  and 
vestibule. 

If  there  is  any  marked  exciting  cause,  its  removal  will  do  much 
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towards  olfectiiiy  a  cure ;  and  llio  permanence  of  the  relief  may  be  esta- 
blished. But  under  other  circumstances,  the  disease  generally  proves 
very  intractable,  especially  in  those  of  advanced  years. 

If  the  patient  labours  under  irritable  bowels  from  any  cause,  that 
must  be  remedied ;  if  worms  are  present,  they  must  bo  expelled ;  if  there 
arc  piles,  tliey  must  be  cut  or  tied ;  if  leucorrhoea  exist,  its  cause  is  to  be 
inquired  into  and  removed  ;  if  tliere  arc  pediculi,  they  must  be  destroyed 
and  cleanliness  enjoined.  In  general  some  laxative  and  alterative  medi- 
cine is  beneficial,  more  particularly  arsenical  solution. 

Numerous  local  applications  are  of  service.  Among  these  are — 
camphor  and  chalk  powder  in  equal  parts ;  or  calomel,  to  dust  on  the 
part.  Simple  iced  water  ;  or  very  warm  water ;  or  infusion  of  tobacco, 
with  borax  or  carbonate  of  soda  added  ;  or  Goulard's  lotion  ;  or  decoc- 
tion of  poppies,  with  sugar  of  lead  ;  or  a  weak  solution  of  nitrate  of 
silver ;  or  camphor  mixture,  with  carbonate  of  soda ;  or  diluted  hydro- 
cyanic acid  ;  or  solution  of  borax  with  sulphate  of  morphia — as  lotions. 
Among  ointments,  the  diluted  citrine,  the  mercurial,  the  hydrocyanic,  the 
sugar  of  lead,  are  recommended  ;  as  also  borax  and  honey.  In  many 
cases  Carron  oil  affords  more  satisfactory  relief  than  any  other  application. 

Malignant  Ulcer  of  the  External  Parts 

Occasionally  shews  itself.  It  is  recognized  by  the  ordinary  characters 
of  malignant  ulceration  ;  presenting  either  a  dense,  hard,  iU-defined  cir- 
cumference of  cancerously  altered  tissue  surrounding  a  hollowed  out, 
smooth,  ulcerated  sui'face ;  or  a  prominent,  warty- looking,  ulcerated  eleva- 
tion.   In  both  forms  early  and  wide  removal  is  the  only  remedy. 

Sometimes  the  labia  are  found  enlarged,  and  more  or  less  extensively 
and  deeply  ulcerated;  forming  a  disease  which,  from  its  intractability, 
may  well  be  called  malignant ;  although  it  has  no  other  character  of  a 
cancerous  sore.  Strong  caustics  may  succeed  in  producing  healing 
action  ;  but  if  not,  the  knife  must  be  resorted  to. 

Tumours  of  the  Labia. 

In  the  Labium,  fatty  tumours  are  the  most  common ;  easily  remov- 
able by  the  knife.  Simple  enlargement  sometimes  takes  place  in  one 
labium,  or  in  both  ;  constituting  a  tumour  analogous  to  the  Elephantiasis 
Scroti  of  the  male. 

Encysted  tumours  occasionally  form;  when  of  small  size,  removable 
by  incision,  and  evulsion  of  the  cyst ;  when  large,  to  be  dealt  with  by 
regular  dissection.  Hernial  tumoui's,  be  it  remembered,  are  also  met 
with  in  the  labium ;  recognizable  by  the  ordinary  signs,  and  amenable  to 
thp  ordinary  treatment.    Varicocele  is  also  common  in  this  situation. 

A  Med  Fleshy  Excrescence  in  the  Orifice  of  the  Urethra 

Is  productive  of  intense  suffering,  on  account  of  the  part's  extreme  sensi- 
bility to  the  urine,  and  to  all  external  influences.  It  is  easily  made  to 
bleed,  and  is  generally  about  the  size  of  a  pea ;  sometimes  as  largo  as  a 
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small  hazel-nut ;  usually  at  the  verge  of  the  canal,  partially  projecting, 
hut  sometimes  also  prolonged  upwards  into  the  urethra  ;  and  sometimes 
it  forms  a  complete  circle  surrounding  it.  The  only  remedy  is  by 
excision ;  or  by  simple  ablation,  followed  by  the  use  of  an  escharotic  to 
repress  growth.  During  healing  of  the  wound,  the  nitrate  of  silver  is 
of  much  use  in  restraining  inordinate  sensibility ;  applied  lightly,  every 
alternate  day.  But  the  growth  is  apt  to  reappear ;  again  demanding 
treatment.  In  some  cases,  after  removal  the  reproduction  is  larger  than 
before,  and  nltimately  a  medullary  growth  developes  itself,  rapidly  in- 
volving surrounding  parts. 

Laceration  of  the  Pemieum. 

This  is  a  casualty  of  parturition ;  the  parts  tearing  down  towards  the 
anus — perhaps  with  implication  of  the  bowel.  The  wound  is  kept  clean, 
and  approximation  is  effected  and  maintained  by  adduction  of  the  thighs. 
Suture  in  the  recent  state  of  the  injury  is  quite  improper;  and  should  in 
fact  be  long  delayed,  as  nature  generally  makes  sufficient  reparation  of 
the  injury.  If  necessary,  the  unclosed  portion,  having  had  its  edges 
made  raw  by  the  bistoury,  is  brought  together  by  means  of  silver  sutures 
carried  deeply,  so  as  completely  to  include  the  whole  of  the  raw  surface. 
Formerly  the  quilled  suture  was  employed,  but  our  experience  of  wire 
sutures  leads  to  the  conclusion  that  tliis  can  rarely  be  necessary  at  the 
present  day.  If  employed  at  all,  wire  should  be  used  instead  of  thread, 
applied  according  to  the  ordinary  rules.  If  after  (or  before)  using  the 
sutures,  it  be  evident  that  the  pared  edges  do  not  come  easily  together, 
then  incisions  through  skin  and  sujDerficial  fascia  may  be  made  parallel 
to  the  margins  of  the  fissure,  and  at  a  distance  from  it  of  about  an  inch, 
as  recommended  by  Dieffenbach.  Latterly  it  has  been  suggested  by  Mr. 
Eaker  Brown  as  more  advisable,  to  divide  the  sphincter  ani  on  both 
sides,  either  before  or  after  inserting  the  sutures.  By  this  plan  muscular 
traction  npon  the  united  edges  is  annulled.  After  the  operation  the 
rectum  should  be  kept  at  rest  for  several  days.  The  urine  should  also 
be  frequently  drawn  off  in  a  very  careful  manner,  to  prevent  any  trickling 
over  the  pared  edges.  The  sutures  should  not  be  removed  for,  at  all 
events,  a  week. 

Vaginal  Fistula. 

Of  this  there  are  many  varieties  :  Vesico-vaginal,  Urethro -vaginal, 
Vesico-uterine,  and  Eecto-vaginal,  being  the  most  common  and  impor- 
tant ;  all  the  result,  usually,  of  accident  in  parturition.  By  an  unskilful 
use  of  instruments,  the  parts  may  be  torn ;  more  commonly  by  too  long 
delay  in  the  use  of  instruments  the  parts  are  subjected  to  prolonged 
and  severe  pressure  by  the  child's  head,  and  sloughing  consequently 
ensues. 

Vesico-vaginal  Fistula  denotes  an  abnormal  communication  between 
the  vagina  and  bladder.  During  parturition  the  parts  suffer  irrecoverable 
injury.  Two  or  three  days  afterwards  a  slough  separates  ;  if  the  urine 
have  not  been  previously  discharged,  a  gush  follows  ;  and  afterwards,  a 
draining  away  of  that  fluid  remains  ;  or,  if  there  has  been  a  laceration, 
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thero  may  be  a  dischargo  of  urino,  per  vaginam,  from  the  first  The 
patient  is  in  constant  discomfort  and  suffering.  In  spite  of  every  atten- 
tion, congestion  and  excoriation  of  the  external  parts  ensue  ;  and  if  con- 
stant diligence  is  not  applied  to  maintain  cleanliness  both  of  person  and 
dress,  the  patient's  proximity  may  be  noisome  to  others.  As  the  chasm 
closes,  the  discharge  diminishes.  In  some  rare  cases,  spontaneous 
closure  may  be  complete.  In  the  great  majority,  an  aperture  remains  ; 
sometimes  such  as  will  barely  admit  a  common  director ;  sometimes  a 
loathsome  chasm,  admitting  several  fingers.    The  aperture  usually  is  in 

the  mesial  aspect  belaind  the 
origin  of  the  urethra  ;  it  may 
be  longitudinal,  oblique,  or 
transverse.    It  can  be  felt  by 
the  finger  ;  and  may  be  best 
disclosed  by  the  Marion  Sims'  duck-bill  speculum 
figured  in  the  margin.    In  consequence  of  this 
canal  having  sufiered  other  injuries,  it  may  become 
distorted  and  irregular ;  and  the  discovery  of  the 
fistula,  if  small,  may  in  consequence  be  very  diffi- 
cult.   Detection  is  effected  by  placing  a  metallic 
catheter  in  the  bladder,  and  examining  the  septum 
upon  the  catheter  by  a  finger  introduced  per  vagi- 
nam ;  or  a  probe  may  be  passed  from  the  vagina 
through  any  sinus,  till  it  come  in  contact  "svith  the 
catheter.  In  making  this  examination,  the  patient 
may  be  placed  upon  the  bed  or  table  resting  upon 
her  knees  and  elbows,  with  a  good  light  falling 
directly  on  the  parts ;  or  the  position  recom- 
mended by  Marion  Sims  may  be  adopted  : — "  A 
few  require  to  be  placed  upon  the  knees,  with  the 
head  and  thorax  depressed;  but,  in  the  great 
majority  of  cases,  the  patient  may  lie  upon  the 
left  side.    In  this  position,  the  thighs  are  flexed 
at  about  right  angles  with  the  pelvis,  the  right  a 
more  than  the  left.    The  left  arm  is  thrown 
behind,  and  the  chest  rotated 
forwards,  bringing  the  sternum 
quite  closely  in  contact  with 
the  table,  while  the  spine  is 
fully  extended,  with  the  head 
resting  on  the  parietal  bone. 
The  patient  being  thus  rolled 
over  as  much  as  possible  on  the  front,  the  assistant,  standing  at  her 
back,  elevates  with  the  left  hand  the  right  side  of  the  nates,  while 
the  right  holds  the  speculum  which  draws  up  the  perineum,  allowing 
the  pressure  of  the  atmosphere  to  dilate  the  vagina,  so  as  to  bring  every 
part  of  it  into  view." 

Urethro-vaginal  Fistula  denotes  a  preternatural  communication  be- 
tween the  vagina  and  the  urethra  ;  caused,  ordinarily,  by  the  impnulent 
Fig.  349.  Speculum  for  vesico-vaginal  fistula. — Sims. 
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use  of  instruments.  In  general,  tlie  Scame  disagreeable  resiilts  occur  as 
in  the  former  case.  Sometimes  there  is  power  of  retention  ;  but,  in 
evacuating  the  urine,  it  trickles  through  the  vagina,  and  over  the  limbs. 

Recto-vaginal  Fistula. — Laceration,  or  sloughing,  of  the  septum  be- 
tween the  vagma  and  the  bowel  takes  place,  from  the  rash  use  of  instru- 
ments, or  by  tearing  in  the  natural  efforts  of  parturition,  or  as  a  conse- 
quence of  sloughing  from  pressure.  In  the  latter  case,  the  perineum 
usually  suffers  laceration  also. 

Treatment,  palliative  or  radical,  should  be  commenced  as  soon  as 
possible  after  the  discovery  of  the  disease.  The  former  consists  in  taking 
measures  calculated  to  prevent  the  constant  and  involuntary  discharge  of 
urine  ;  the  latter  implies  the  use  of  means  to  close  the  abnormal  aperture 
of  communication.  In  the  advanced  stages  of  cancer  of  the  female  organs, 
these  fistulre  frequently  are  produced  by  malignant  ulceration  of  the 
septa.    Of  course,  in  such  cases,  no  surgical  treatment  is  admissible. 

Tlie  Palliative  Treatment  of  the  Vesico-vaginal  Fistula  consists  in 
occupying  the  vagina  by  a  restraining  plug  ;  attending  to  cleanliness ;  pre- 
venting filth,  foetor,  and  excoriation.  Probably  the  best  means  of  occupy- 
ing the  vagina  is  by  a  piece  of  sponge,  repeatedly  changed  ;  or  by  a 
pyriform  caoutchouc-bottle,  of  moderate  size ;  enveloped  in  a  piece  of  oiled 
silk  j  introduced  in  a  state  of  collapse,  and  then  inflated  by  means  of  a 
nozzle  and  stop-cock — or  by  means  of  such  a  valve  as  is  used  in  air-tight 
cushions.  Thus  accurate  compression  is  made  on  the  aperture,  so  as  to 
prevent  escape  of  urine  ;  and  both  comfort  and  cleanliness  are  obtained. 
The  bottle  is  withdrawn  daily,  the  air  being  previously  permitted  to 
escape  j  at  the  same  time,  the  vagina  may  be  cleared  of  accumulated 
secretion  by  means  of  a  syringe,  and  foetor  may  be  removed  by  a  solution 
of  the  chlorurets.    The  bottle,  having  been  cleaned,  is  replaced. 

Immediately  after  the  occurrence  of  the  accident,  something  may  be 
done  to  favour  contraction  of  the  aperture,  and  perhaps  spontaneous 
cure.  The  patient  is  directed  to  lie  as  much  as  possible  on  her  face ;  a 
catheter  is  constantly  retained — being  removed  only  for  the  purpose  of 
being  cleaned  ;  a  sponge,  or  some  dressing,  which  must  be  changed  with 
great  gentleness,  is  placed  in  the  vagina,  of  sufficient  size  to  exert  a 
moderate  closing  pressure  on  the  injured  part — so  as  to  prevent  cohesion 
of  the  wound  to  the  waUs  of  the  vagina,  with  consequent  complication  of 
the  case.  Unfortunately,  however,  the  catheter  cannot,  in  all  cases,  be 
tolerated,  and  consequently  the  benefit  of  this  plan  of  treatment  is  lost. 
The  bowels  are  to  be  either  altogether  prevented  from  moving,  or  kept 
gently  open,  so  as  to  preclude  the  necessity  of  straining. 

The  minor  cases  have  been  radically  cured  by  the  occasional  use  of  the 
actual  cautery.  The  part  is  exposed  by  means  of  the  speculum  ;  the 
iron,  at  a  white  heat,  is  accurately  applied  to  the  aperture  ;  and,  at  long 
intervals,  the  application  is  repeated.  The  judicious  operator,  who  wisely 
seeks  only  the  remote,  cicatrizing,  and  puckering  effect  of  the  burn,  will 
seldom,  if  ever,  make  the  interval  shorter  than  three  weeks  ;  and  often 
even  a  longer  period  may  be  found  advisable.  At  the  same  time,  all 
avoidable  exertion  is  abstained  from,  the  recumbent  posture  is  maintained 
as  much  as  possible,  the  vagina  is  temporarily  occupied  by  a  sponge  or 
other  plug,  cleanliness  is  much  attended  to,  and  the  marital  use  of  the 
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parts  must,  of  course,  be  utterly  alDstaiiied  from.  Mere  fistuljc  are  quite 
curaMo  in  this  way.  And  in  the  case  of  any  opening,  not  of  larger  size 
than  what  is  barely  sufficient  to  admit  the  end  of  the  little  finger,  cure 
may  be  thus  attempted.  In  small  fistula3,  the  application  of  lunar  caustic 
every  three  or  four  days  is  occasionally  offoctual. 

Until  a  comj)aratively  recent  period,  however,  any  operative  procedure 
for  the  cure  of  vesico-vaginal  fistula  proved  for  the  most  part  a  failure. 
Jobert  de  Lamballe,  and  Diefl!enbach,  certainly  employed,  with  a  partial 
degree  of  success,  an  elaborate  system  of  quilled  sutures,  tapes,  and  exten- 
sive accessory  incisions  to  relieve  the  tension  of  the  line  of  wound  when 
brought  together.  In  1849,  Dr.  Marion  Sims,  formerly  of  Alabama, 
afterwards  of  New  York,  and  now  of  Paris,  after  various  unsuccessful 


Fig.  350. 

attempts  to  cure  this  loathsome  malady,  fortunately  conceived  the  idea 
of  employing  silver  wire,  instead  of  the  silk,  linen,  or  tape  sutures  which 
had  previously  been  used— an  idea  which  has  been  followed  by  a 
marvellous  revolution  in  the  use  of  wire  sutures  in  surgery  generally, 
and  constitutes  one  of  the  greatest  advances  made  in  the  practical 
progress  of  the  nineteenth  century.  Various  ingenious  and  cumbrous 
contrivances  in  the  way  of  clamps,  buttons,  and  wire  spHnts,  were 
adopted  by  Dr.  Sims  and  his  early  imitators ;  but  at  present  an  almost 
uniform  success,  where  a  sufficiency  of  tissue  remains  to  admit  oi  tiie 
margins  of  the  gap  being  approximated,  follows  the  use  of  the  jci 
simplest  means.    The  instruments  required  are— the  speculum  aiiea( 

Fig.  350.  Catheter.— Sims. 
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mentioned;  a  bistoury,  either  striiight  or  curved  at  an  angle,  set  in  a  long 
handle ;  t-wo  or  three  paii'S  of  long  artery  forceps ;  a  pair  of  long  dressing 
or  porte-aiguille  forceps ;  two  or  three  surgical  sewing  needles  of  different 
curvatures,  suited  for  silver  wire,  and  carrying  a  wire  of  No.  28  or  29 
of  the  draw-plate  ;  forceps  for  twisting  the  sutures,  and  a  double  curved 
catheter,  for  retention  in  the  bladder  after  the  operation.  (Fig.  350.)  By 
some,  a  long-shanked  fork  for  supporting  the  wire  while  twisting,  or  a 
wire-twister,  is  employed.  Neither,  however,  is  absolutely  essential. 
The  patient  having  had  the  bowels  thoroughly  evacuated  by  a  dose  of 
medicine,  given  overnight,  and  followed  by  a  simple  enema  on  the 
morning  of  the  operation,  is  placed  in  the  position  described.  Chloroform 


Fig.  351. 

may  or  may  not  be  given ;  but  as  the  proceduje  is  not  so  painful  as  it  is 
tedious,  it  had  better  be  abstained  from.  The  speculum  having  been 
introduced,  the  mucous  membrane  of  the  bladder,  if  prolapsed  through 
the  fistula,  is  kept  out  of  the  way  by  means  of  a  bougie  passed  by  the 
uretlira.  The  margins  of  the  opening  are  then  seized  by  the  teeth  of 
the  artery  forceps,  so  as  to  indicate  the  extent  of  tissue  to  be  removed 
by  the  incision,  as  well  as  to  make  the  parts  tense,  and  thus  secure 
smoothness  in  the  section.  The  cicatricial  margin  and  a  small  portion 
Of  sound  texture  are  removed  from  the  whole  extent  of  the  opening  ;  the 
extremities  being  so  included  within  elHptical  incisions,  as  to  render  the 
•  Fig.  351.  Plan  of  the  parts,  previously  to  the  operation.— Sims. 
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surfaces  suited  to  conio  accurately  together  in  one  straight  h'ne.  When 
the  bleeding  lias  l)cen  checked  by  ice  water,  the  sutures  are  to  be  intro- 
duced, and  shoidd  include,  on  each  side,  the  whole  thickness  of  the 
vesico-vaginal  septum,  except  the  mucous  membrane  of  the  bladder. 
None  of  the  sutures  are  to  be  tied  till  all  have  been  passed  When  the 
aperture  is  satisfactorily  closed,  and  rendered  water-tight,  the  catheter  is 
introduced,  and  the  patient  laid  in  bed  upon  her  back  with  a  small  vessel 
placed  beneath  the  extremity  of  the  instrument  into  which  the  drops  of 
urine  may  distil.  The  sutures  should  not  be  removed  until  the  eighth  day 
after  the  operation ;  and  if  the  twisted  ends  have  been  left  sufficiently 
long  to  be  easily  seen,  and  seized  by  means  of  forceps,  the  removal  of 
the  stitches  is  a  very  easy  matter.     Where  the  fistula  is  extensive^  and 


Fig.  352. 

implicates  the  anterior  Hp  of  the  cervix  uteri,  the  Lncision  and  sutures 
may  require  to  be  carried  through  the  tissues  of  the  neck  of  the  womb; 
or  even  the  posterior  lip  may  be  employed  to  assist  in  occupying  the  gap. 
When  the  fistvilous  apertiue  is  very  large,  and  the  original  destruction 
extensive,  several  operations  may  be  requisite,  before  the  fistula  is  cured ; 
and  in  some  cases,  although  benefited,  complete  closure  of  the  aperture 
may  prove  impossible.  ,  , 

The  treatment  of  the  ure thro-vaginal  fistula,  and  of  the  recto-vagmai 
fistula,  is  conducted  upon  precisely  the  same  principles ;  but  is  much 

more  easily  executed.  _         •    ^      a  o^tn 

The  results  of  the  operative  treatment  of  vesico-vaginal,  and  recw- 
vaginal  fistula  are  so  satisfactory,  in  the  hands  of  every  surgeon  who 
Fig.  352,  Plan  of  tho  operation.~SiM.s. 
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lias  uiulortakon  the  troatmont  of  such  cases,  since  ilio  introduction  of 
silver  wire  as  the  suture,  that  no  one  need  fear  to  undertake  the  opera- 
tion, nor  anticipate  the  occurrence  of  any  difficulty  which  the  most 
moderate  manipulative  skill  will  not  suffice  to  overcome.  The  use  of 
the  actual  cautery  has  accordingly,  even  in  the  smaller  cases,  been  very 
generally  abandoned. 

Stricture  of  the  Vagina. 

This  may  be  the  result  of  previous  inflammatory  change,  indurating 
the  mucous  and  submucous  tissues  of  a  part  of  the  vagina ;  or  it  may 
follow  on  the  healing  of  a  wound  received  during  artificial  delivery, 
or  otherwise ;  or  it  may  be  consequent  on  ulceration,  either  of  a 
specific  character,  or  produced  by  a  badly  arranged  pessary.  Finally 
it  may  be  the  result  of  cancerous  formation.  Under  ordinary  circum- 
stances, it  is  amenable  to  the  same  treatment,  by  gradual  dilatation,  as 
contractions  of  other  mucous  canals.  But  the  surgeon's  aid  is  seldom 
called  for,  except  during  the  crisis  of  parturition ;  the  progress  of  the 
child  having  become  obstructed,  by  an  unyielding  contraction  of  the 
vagina — usually  situated  at  the  upper  part  of  the  canal,  and  probably 
the  result  of  a  previous  unfortunate  labour.  In  such  cases,  sometimes, 
nothing  is  required  beyond  considerable  patience  on  the  part  of  the 
accoucheur  ;  in  others,  remedial  means,  such  as  are  used  in  cases  of  rigid 
cervix  uteri  during  labour,  are  often  highly  serviceable.  In  extreme  cases 
the  accoucheiu-'s  finger  or  sponge-tents  may  effect  the  necessary  enlarge- 
ment. These  failing,  the  duty  of  the  surgeon  is,  by  a  probe-pointed 
bistoury,  introduced  on  the  finger,  to  notch  the  contracted  part  at  various 
points — chiefly  in  the  direction  of  the  sides  of  the  pelvis,  so  as  to  avoid 
injury  of  the  bladder  or  rectum ;  and  then,  by  progress  of  the  child's 
head,  or  by  the  finger  of  the  operator,  complete  dilatation  is  effected. 

Ohliteration  of  the  Vagina, 

To  a  greater  or  less  extent,  is  occasionally  met  with  ;  arising  from  the 
same  causes  as  stricture.  Then  much  constitutional  disorder  must 
result,  from  arrest  of  the  uterine  discharges ;  and  it  is  desirable  to 
restore  the  canal,  at  least  to  such  an  extent  as  to  admit  of  a  due  pei'- 
formance  of  the  excretory  functions  of  the  organ.  The  knife,  or  the 
trocar,  is  used,  guided  in  a  proper  direction  by  the  finger  in  the  rectum ; 
and  the  bladder  is  carefully  preserved,  a  catheter  in  its  cavity  being 
manipulated  so  as  distinctly  to  point  out  its  proximity.  The  passage 
made  is  kept  dilated,  by  means  of  bougies.  If  the  patient  has  ceased 
to  menstruate,  no  operation  may  be  required.  Artificial  obliteration  of 
the  vaginal  orifice  by  operation,  was  recommended  by  Vidal  de  Cassis 
in  severe  and  otherwise  irremediable  cases  of  vesico-vaginal  fistula. 
Rut  recent  experience  in  the  treatment  of  such  cases  with  silver  wire 
sutures  proves  that  this  occlusion  of  the  vagina  is  unnecessary. 

Imperforate  Vagina  or  Hymen. 
The  vagina  may  seem  well  formed  externally  ;  but  on  examination, 
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may  Le  found  terminating  in  a  blind  cul-de-sac,  at  no  great  distance 
from  the  orifice.  In  such  a  case,  exploratory  incision,  such  as  has 
been  recommended  in  obliterated  vagina,  is  warrantable,  in  search  of 
the  uterus,  in  the  adult ;  if,  on  careful  examination,  by  the  rectum  and 
otherwise,  there  is  a  tolerable  certainty  of  that  organ  being  present,  and 
that  the  menstrual  evacuations  are  secreted  and  retained. 

A  more  frequent  imperfection  occurs  at  the  orifice  ;  the  other  parts 
of  the  canal  being  well  developed,  and  in  a  normal  state.  The  mem- 
brane of  the  hymen  may  be  excessive,  and  imperforate ;  or  the  vagina 
itself  may  be  shut  up,  by  a  more  solid  and  fleshy  structure.  If  dis- 
covered in  infancy,  the  thin  membrane  may  be  easily  ruptured  with  a 
probe,  and  a  sufficiently  patent  aperture  provided  for  after  exigencies.  In 
most  cases,  however,  interference  is  not  required  at  this  early  age ;  the 
malformation  may  not  be  discovered  until  about  the  time  of  puberty  ; 
and  then,  on  account  of  non-appearance  of  the  menstrual  discharge,  and 
the  persistence  of  uneasy  sensations  in  the  pelvis  and  parts  affected  by 
retention  of  the  secretion,  attention  is  directed  to  the  state  of  the  genital 
organs.  The  obstructed  fluid  may  be  found  bulging  through  a  thin 
membranous  septum ;  or  there  may,  from  the  thickness  of  the  struc- 
tures closing  the  canal,  be  no  bulge  or  fluctuation.  In  the  one  case, 
simple  division  of  the  membrane  sufiices  to  establish  the  normal  state. 
In  the  other,  careful  incision  is  required,  as  in  the  case  of  imperforate 
anus ;  and  the  same  necessity  exists  for  afterwards  maintaining  the 
proper  calibre  of  the  part  by  suitable  means.  Immediately  after  inci- 
sion, it  is  well  to  insure  thorough  evacuation  of  the  pent-up  fluid, 
washing  out  the  vagina  with  tepid  water,  by  means  of  a  syringe. 

In  cases  of  this  kind,  the  accumulated  menstrual  fluid  may  fill  and 
dilate  not  .only  the  vagina,  but  also  the  uterus  ;  expanding  the  latter  as 
in  pregnancy,  and  causing  even  some  of  the  equivocal  symptoms  of 
that  state.  The  operation  of  evacuation  is  not  without  danger,  espe- 
cially if  performed  in  hospitals ;  the  dangers  being  by  purulent  fever 
and  phlebitis.  The  fluid  evacuated  is  generally  dark  red,  or  mahogany 
coloured,  very  viscid  and  grumous  ;  but  these  characters  vary.  In  a 
case  recently  under  my  care,  the  distension  of  the  vulva  resembled  a 
child's  head  in  size,  while  the  uterus  rose  nearly  to  the  umbilicus. 
The  patient  sought  advice  on  account  of  the  pain,  and  retention  of  lu-ine, 
which  were  present.  On  passing  the  catheter,  the  urethra,  by  being 
stretched  over'the  tumour,  easily  admitted  the  finger.  I  first  tapped  the 
vagina  with  a  trocar  and  canula,  and  drew  off  a  basonful  of  fluid ;  and 
then,  waiting  till  the  uterus  had  subsided,  I  freely  incised  the  fleshy 
hymen  in  the  middle  line.  The  two  sides  of  the  incision  were  kept 
apart  with  oiled  lint  for  a  few  days,  and  healed  separately  without 
bad  results  of  any  kind. 

Sometimes,  adhesion  of  the  nymphee  takes  place  in  children  ;  the 
opposed  surfaces  having  become  raw,  on  account  of  neglect  of  cleanli- 
ness, or  in  consequence  of  these  parts  suffering  in  sympathy  with  dis- 
order elsewhere,  and  a  purulent  discharge  having  become  established. 
In  general  the  cohesion  is  slight,  and  easily  broken  up  by  means  of  the 
flat  end  of  a  probe.  For  some  days,  interposition  of  dressing  is  neces- 
sary, to  prevent  reunion. 
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Foreign  Bodies  in  the  Vagina. 

These  may  Le  introduced  by  the  patient  herself,  under  some  morbid 
excitement]  or,  violently  and  criminally,  by  a  second  party.  And 
they  may  be  of  such  bulk,  or  so  impacted,  as  to  resist  the  ordinary 
means  of  extraction.  By  dilatation  and  lubrication  of  the  passage, 
and  by  the  judicious  use  of  forceps  or  lever — or,  if  possible,  of  a  cork- 
screw— dislodgment  may  be  effected,  without  injury  of  the  parts.  In 
difficult  cases,  division  of  the  impacted  substance — or,  if  that  is  imprac- 
ticable, of  the  sphincter — may  be  necessary,  as  in  the  analogous  case 
of  the  rectum. 

Prolapsus  of  the  Vagina 

May  exist  in  various  degrees ;  the  dislocated  part  stiU  remaining  in 
the  vaginal  cavity,  or  protruding  from  it  at  the  vulva.  It  may  be 
partial  or  complete.  Partial  prolapsus  consists  in  the  faUing  down  of  a 
part  of  the  vagina ;  generally  either  of  the  anterior  wall  (vaginal  cysto- 
cele),  or  of  the  posterior  waU  (vaginal  rectocele).  Complete  prolapsus 
resembles  prolapse  of  the  bowel  per  anum ;  the  whole  circumference 
of  the  vaginal  tube  descending.  It  is  distinguished  from  prolapsus  of 
the  uterus,  by  the  anatomical  characters  of  the  mucous  membrane  of 
the  vagina,  and  by  our  reaching  the  os  uteri  with  the  finger  passed 
through  and  above  the  swelling. 

It  is  generally  accompanied  by  a  feeling  of  much  weight  and  uneasi- 
ness ;  and  often  there  is  considerable  irritation  with  discharge.  The 
functions  of  the  bladder  and  rectum  are  more  or  less  impeded  or  de- 
ranged ;  and  if  the  dislocation  has  been  suddenly  produced,  there  may 
be  obstinate  constipation  and  strangury.  It  is  a  complaint  extremely 
distressing  to  the  female  ;  not  only  causing  uneasinesss  or  pain  in  sit- 
ting or  walking,  but  often  exciting  unnecessary  alarm. 

The  affection  is  most  common  in  women  who  have  borne  many 
children,  or  suffered  frequent  abortions,  who  suffer  from  ruptured  peri- 
neum, or  who  labour  under  menorrhagia  or  aggravated  leucorrhoea.  In 
short,  anything  which  tends  to  relax  the  parts  involved  favours  its  oc- 
currence j  not  forgetting  the  influence  of  deranged  general  health,  and 
feeble  constitution.  It  may  be  caused  suddenly  and  kept  up  by  any 
violent  effort,  as  in  coughing,  sneezing,  laughing,  lifting  a  heavy  weight, 
or  straining  at  stool. 

Sometimes  removal  of  the  exciting  cause — with  or  without  the  use  of 
cold  and  astringent  lotions  and  general  tonics — is  sufficient  to  effect  a 
cure.  The  wearing  of  an  understrap  is  often  beneficial.  Sometimes  a 
pessary,  in  shape  adapted  to  the  parts,  is  enough.  But  if  the  case 
prove  incurable  and  cause  much  annoyance,  it  may  be  dealt  with  by 
the  knife  ;  carefully  dissecting  off  slips  of  the  mucous  membrane  of  the 
prolapsed  parts,  and  then  bringing  the  edges  together  by  interrupted 
sutures ;  by  this  means  the  calibre  of  the  vagina  is  diminished,  and  the 
contraction  renders  prolapse  more  difficult.  If  the  perineum  is  much 
lacerated,  an  operation  should  be  performed  for  its  reunion. 
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Tlie  'passing  of  the  Female  Catheter. 

In  this  operation,  great  delicacy  is  required.  Wlien,  from  prolapsus 
uteri,  or  other  causes,  there  is  much  relaxation  or  change  of  relative 
position,  ocular  inspection  may  l3e  necessary.  But,  in  ordinary  cases, 
all  is  done  by  touch  alone,  under  the  dress  or  Ijed  clothes.  The 
patient  should  bo  in  the  recumbent  position,  with  the  nearer  thigh 
Jlexcd.  If  the  surgeon  is  at  the  left  side  of  his  patient,  the  fore- 
iinger  of  the  left  hand,  if  on  the  right  side  the  fore-finger  of  tlie  right 
hand,  is  passed  under  the  flexed  thigh,  to  the  upper  part  of  the  orifice 
of  the  vagina,  which  is  distinguished  from  the  vestibulum  by  its  rugo- 
aity  j  the  catheter  is  so  held  in  the  other  hand,  passed  over  the  thigh, 
that  its  length  is  directed  towards  the  vulva ;  its  point  is  made  to  touch 
a  little  above  the  forefinger  placed  as  directed — and,  by  moving  the 
point  downwards,  in  the  mesial  line,  it  slips  into  the  orifice  of  tlie 
urethra.  Or,  the  finger  is  moved  in  search  of  the  urethral  orifice  ; 
which  is  recognized  by  feeling  just  above  the  vaginal  orifice  a  depres- 
sion, sometimes  with  a  slight  surrounding  elevation  ;  and,  along  the 
finger,  the  catheter  is  then  directly  introduced.  When  there  is  dis- 
placement of  the  parts,  a  common  elastic  catheter  may  be  found  more 
suitable  than  the  silver  instrument ;  as  then  there  may  be  both  twisting 
and  elongation  of  the  canal.  The  ordinary  silver  catheter  should  be 
flat,  very  slightly  curved,  about  six  inches  in  length,  and  having  some 
projection  or  knob  near  its  outer  orifice,  to  prevent  its  slipping  into  the 
canal  altogether. 

Plugging  of  the  Vagina 

Is  a  most  useful  and  important  operation,  as  a  hemostatic,  when  flood- 
ing [uoi  post  xoartum)  has  to  be  arrested.  In  every  form  of  hemorrhage 
from  the  vagma,  it  may  be  of  the  greatest  service ;  and  often  is  in  fact 
the  means  of  saving  life.  The  simplest  and  most  convenient  method 
of  plugging  is  to  use  pieces  of  sponge,  or  lint,  or  linen ;  placing  them 
in  the  vagina  one  after  the  other,  every  piece  being  lodged  as  high  as 
possible.  When  the  bleeding  is  passive,  not  many  pieces  may  be 
required ;  but  if  vessels  have  been  opened  by  operation,  the  plugguig 
must  be  done  very  efficiently;  the  vagina  being  well  crammed,  and  a 
T  bandage  applied  to  support  the  pledgets,  which  may  be  previously 
saturated  with  vinegar,  solution  of  matico,  perchloride  of  iron,  or  other 
astringent  and  styptic  lotion.  Great  care  must  be  paid  to  watch  against 
return  or  persistence  of  the  discharge  ;  and  the  plug  should  be  carefully 
removed  at  the  end  of  about  twelve  hours ;  to  be  replaced,  if  necessary, 
with  new  materials. 

Another  plan,  not  so  easy  of  execution,  is  to  pass  the  centre  of  a 
napkin  into  the  vagina  ;  thus  making  a  blind  pouch  open  from  with- 
out, into  which  the  necessary  amount  of  stuffing  may  be  passed.  Or, 
a  bladder  may  be  passed  and  inflated  with  au-,  or  filled  with  refrige- 
rant solutions.  Or  the  same  may  be  done  with  bags  of  vulcanized  caout- 
chouc ;  and  some  ingenious  instruments  have  been  constructed  expressly 
for  the  purpose. 
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Leucorrhoea 

Is  a  nosological  terra,  used  to  indicate  a  state  of  disease  having  discharge 
of  a  mucous  or  muco-purulent  character  from  the  vagina  as  its  most  jaro- 
luinent  phenomenon.  Apart  from  its  occurrence  as  a  symptom  of  almost 
all  the  more  serious  uterine  affections,  it  is  the  most  common  of  female 
diseases ;  and  occurs  in  a  great  variety  of  forms. 

The  discharge  commonly  called  "  Whites,"  may  exist  without  any 
defined  disease  in  the  vagina  or  uterus,  and  may  be  the  result  of  general 
debility  and  relaxation  of  system,  especially  if  in  a  scrofulous  constitu- 
tion ;  or  it  may  occur  dming  amenorrhcea.  Occasionally  it  supervenes 
after  the  manner  of  a  common  catarrh.  Often,  also,  it  is  a  persistent 
excess  of  secretion  post  partum. 

In  such  a  case,  if  examination  be  made  by  the  speculum,  no  organic 
lesion  may  be  discovered.  Sometimes,  however,  the  mucous  membrane 
of  the  cervix  uteri  is  found  red  and  injected,  or  slightly  abraded — and  a 
long  tag  of  clear  viscid  mucus  generally  hangs  from  the  os.  The  surface 
of  the  vagina  is  covered  by  a  dense  white  mucus. 

In  this,  as  well  as  in  all  other  forms  of  leucorrhoea,  the  symptoms 
complained  of  by  the  patient  may  be  either  few  or  numerous.  They  are 
a  class  of  symptoms  common  to  aU  uterine  affections — viz.,  disorders  of 
the  menstrual  function  ;  pain  in  the  back  and  loins,  in  the  hypochondria, 
across  the  hypogastrium,  and  down  the  limbs  ;  feelings  of  bearing  down 
and  unnatural  weight  in  the  perineum ;  besides  the  ordinary  accompani- 
ments of  disordered  stomach  and  bowels.  In  most  such  cases,  no  local 
treatment  is  required.  On  the  contrary,  by  causing  excitement  and  irri- 
tation, it  would  probably  aggravate  the  complaint.  Cold  sponging,  or 
the  cold  hip-bath,  with  attention  to  the  general  health,  will  suffice.  The 
tincture  of  cantharides,  and  the  various  preparations  of  iron,  taken  inter- 
nally, often  seem  to  have  a  good  effect  in  diminishing  the  discharge. 

If  the  case  be  one  of  vaginitis,  simple  or  specific,  there  will,  in  addi- 
tion to  the  other  symptoms  already  mentioned,  be  those  of  febrile  acces- 
sion, along  with  much  local  pain,  irritation  of  bladder,  ardor  urinre,  pain 
in  defeecation  and  in  walking.  The  discharge  will  not  be  white  and 
mucous,  but  muco-purulent.  In  such  circumstances,  vaginal  examina- 
tion will  reveal  a  preternaturally  red  colour,  and  generally  a  papular  or 
granulated  appearance  of  the  mucous  membrane,  mth  much  tenderness. 
Treatment  consists  in  maintaining  the  horizontal  position,  fomenting  or 
poulticing  the  parts  externally,  and  internally  using  a  bland  or  sedative 
injection  ;  besides  employing  laxatives,  and  aU  the  ordinary  treatment  of 
gonorrhoea  as  it  occurs  in  the  female.  Especial  care  must  be  taken 
against  the  disease  assuming  a  chronic  form. 

The  most  frequent  cause  of  these  leucorrhoeal  complaints,  when  they 
come  to  demand  local  treatment,  is  an  inflaming,  idcerated,  or  other- 
wise morbid  state  of  the  cervix  uteri.  The  disease  may  occur  in  an  acute 
form,  but  is  more  frequently  met  with  as  a  chronic  complaint.  The 
symptoms  are  severer  than  in  tlio  case  of  "  whites,"  and  the  general  health 
at  length  suffers  severely.  The  discharge  may  vary  much  in  quantity,  it 
may  also  be  of  various  consistence,  it  may  be  muco-purulent  or  ahnosb 
pure  pus,  and  it  may,  or  may  not,  be  tinged  with  blood.  If  of  long  con- 
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tinuance  aud  profuso,  it  often  causes  inucli  irritation  of  the  labia  exter- 
nally. Sometimes  it  is  complicated  witli  displacement  of  tlie  womlj,  or 
with  chronic  inflammatory  change,  or  engorgement  and  hypertrophy  of 
the  whole  organ ;  and  these  circumstances  much  retard  the  progress  of 
cure.  All  women  are  liable  to  such  complaints ;  but  the  married  and 
child-bearing  suffer  both  most  frequently  and  most  severely. 

In  this  brief  sketch  it  is  expedient  to  treat  of  the  numerous,  morbid, 
non-malignant  states  of  the  cervix  together  ;  more  especially  when  we 
consider  that  they  cannot  in  any  way  be  distinguished  from  each  other, 
without  a  tactile  and  visual  examination  of  the  implicated  parts ;  and 
further,  that  the  treatment,  in  its  general  features,  is  similar  in  all. 
Passing  over  with  simple  mention,  the  aphthous,  herpetic,  and  other  fonns 
of  integumental  disease,  rarely  if  ever  observed,  we  notice  the  simply  in- 
flaming and  ulcerated  cervix.  All  the  signs  of  the  inflammatory  process 
ate  present  j  but  pain  and  tenderness  may  not  be  severe.  The  part  may 
be  more  or  less  indurated ;  and  the  degree  of  swelling  varies.  Sometimes 
the  cervix  acquires  considerable  bullc,  is  hard  and  somewhat  nodulated; 
the  nodulation  in  this  case  being  in  the  form  of  masses  arranged  pucker- 
like around  the  os.  There  may  then  be  some  difficulty  in  diagnosis  from 
cancer ;  the  more  especially  as  the  weak,  pallid,  and  cachectic  appearance 
of  the  patient  often  appears  to  favour  the  notion  of  malignancy.  It 
happens  very  rarely,  however,  that  cancer  of  the  uterine  neck  is  actually 
mistaken  for  hypertrophy ;  for  the  former  is  generally  found,  even  on 
a  first  examination,  to  be  in  an  advanced  state.  At  the  same  time,  it  is 
to  be  remembered  that  chronic  inflammatory  change  with  hypertrophy  is 
not  unfrequently  mistaken  for  malignant  disease ;  and  sometimes  even 
the  most  experienced  find  a  difficulty  in  diagnosis,  till  the  result  of  treat- 
ment has  been  ascertained.  The  following  points  are  distinctive  in  most 
cases.  In  cancer,  there  is  the  peculiar  cachexy  of  system ;  and  the  morbid 
product  may  extend  from  the  cervix  more  or  less  over  the  roof  of  the 
vagina,  rendering  the  uterus  fixed  in  the  pelvis.  There  is  generally  in- 
tense induration,  with  irregular  nodulation ;  and  if  there  be  ulceration, 
the  indurated  points  projecting  into  it  are  friable  under  the  finger ;  the 
ulceration  is  deep  and  irregular  in  form  ;  and  the  discharge  is  frequently 
foetid,  watery,  grumous,  and  sometimes  mixed  with  blood. 

In  inflammatory  affection  of  the  cervix,  the  accompanying  ulceration 
most  frequently  attacks  the  posterior  lip ;  and  may  be  of  various  kinds ; 
simple  or  healthy,  indolent,  irritable,  or  weak. 

The  cervix  uteri  is  also  liable  to  a  granular  form  of  inflammatory 
change.  The  part  is  tender  and  red,  having  the  mucous  membrane 
abraded  or  superficially  ulcerated  over  a  great  part  or  the  whole  of  its 
surface  ;  and  laears  numerous  red  points.  These  are  the  larger  papillaJ 
engorged^and  projecting,  from  being  denuded  of  the  thick  epithelial 
layer  in  which  they  are  naturally  buried.  Generally,  the  part  is  also 
somewhat  enlarged ;  and  frequently,  in  this  case,  the  vagina  is  irritated, 
or  more  or  less  inflaming  around  the  cervix. 

When  the  ulceration  is  healthy,  and  there  exists  no  complication,  it 
is  easy  to  effect  a  cure,  by  enjoining  rest  of  the  parts,  and  using  any 
simple  detergent  or  mild  astringent  lotion.  If  it  has  been  protracted  m 
duration,  or  is  unhealthy  in  its  character,  the  lunar  caustic  may  be  used 
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througli  the  speculum,  every  third  or  fourth  day ;  care  being  taken  to 
secure  its  proper  application,  by  cleansing  the  parts  with  a  small  sponge 
or  dossil  of  lint,  previously.  In  all  forms  of  inflammatory  aflection  of  the 
cervix  with  ulceration,  this  is  one  of  our  most  useful  resources  ;  and  in 
most  cases,  along  with  proper  regulations  as  to  rest  of  the  parts,  and  atten- 
tion to  the  general  health,  it  is  successful.  If  the  ulceration  prove  obsti- 
nate, however,  other  means  may  be  tried  ;  as  the  local  application  of 
sulphate  of  copper,  nitric  acid,  the  acid  nitrate  of  mercury,  chloride 
of  zinc,  caustic  potass,  or  potassa  cum  calce,  or  even  the  cautery,  with 
all  care  as  to  the  necessary  precautions  against  the  caustics  injuring  the 
neighbouring  parts,  or  penetrating  too  deeply.  After  the  ulceration 
has  been  healed,  it  is  generally  necessary  to  continue  the  adjuvant  treat- 
ment for  a  considerable  time  ;  and  to  check  the  leucorrhoea  which  may 
persist,  a  variety  of  astringent  lotions  may  be  used,  as  circumstances  de- 
mand. Among  these  may  be  mentioned  the  simple  douche  of  cold 
water,  injected  into  the  vagina  for  a  few  minutes,  once  or  twice  a  day  ; 
the  use  of  strong  infusion  of  green  tea,  with  some  borax  added — eight  or 
ten  ounces  being  injected  morning  and  evening ;  the  use  of  decoction  of 
oak  bark  in  the  same  way,  or  of  weak  solutions  of  sulphate  of  ziuc,  alum, 
acetate  of  lead,  or  of  nitrate  of  silver  in  small  quantity. 

Sometimes  the  application  of  two  or  three  leeches  to  the  cervix, 
through  an  ordinary  speculum,  is  useful  to  dispel  the  inflammatory  irrita- 
tion, and  to  remove  local  congestion.  During  the  painful  stage  the  bella- 
donna ointment  ball,  with  chloroform,  or  a  continuous  stream  of  carbonic 
acid  gas,  forms  an  excellent  sedative.  And  the  application  of  iodine  in 
tincture  through  the  speculum,  or  its  use  in  the  form  of  iodide  of  lead 
ointment  introduced  into  the  vagina  in  the  form  of  a  ball  covered 
with  a  thin  coating  of  wax,  is  often  advantageous  in  dispelling  hyper- 
trophy. 

The  most  intractable  cases  are  those  where  the  disease  is  chronic, 
and  where  there  is  great  enlargement  of  the  cervix.  In  these,  there  is 
frequently  a  degree  of  engorgement  and  hypertrophy  of  the  whole  uterus, 
as  well  as  displacement  of  the  organ  ;  and  although  reduction  of  the  size 
of  the  cervix,  and  arrest  of  the  leucorrhoea,  frequently  remove  the  entire 
afi'ection,  there  constantly  recur  cases  where  this  does  not  happen  and 
the  symptoms  of  uterine  disease  persist.  In  such  circumstances,  the  pro-: 
gress  to  cure  is  often  tedious,  and  treatment  must  be  directed  to  the  sub- 
inflammatory  engorgement  and  hypertrophy  of  the  womb,  and  to  the 
general  health,  simultaneously.  In  reducing  the  enlarged  cervix,  it  is 
sometimes  necessary,  in  addition  to  the  means  already  described  for  the 
cure  of  ulceration,  to  resort  to  more  heroic  means.  After  destroying  a 
part  of  the  diseased  surface  by  means  of  strong  caustics,  absorption  and 
disappearance  of  the  remaining  portion  are  induced.  For  this,  various 
plans  have  been  recommended ;  such  as  the  careful  application,  through 
an  ivoiy  speculum,  of  a  cautery  at  white  heat.  Thus  a  slough  is  pro- 
duced, and  a  healthy  ulceration  may  follow;  the  remedy  being  after- 
wards repeated  or  not,  according  to  circumstances.  The  application  of 
potassa  cum  calce  has  also  been  advised ;  but  a  more  efficient  and  satis- 
factory plan  is  to  apply  freely  to  the  most  indurated  part  the  potassa 
fusa,  through  a  glass  speculum ;  guarding  the  neighbouring  paits  by 
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irrigating  tlioin  iinincdiatoly  and  abunJantly  witli  dilute  acetic  acid 
strongly  injected. 

Loucorrlioeal  discharge  may  como  from  the  os  uteri,  and  be  due  to 
some  diseased  condition  of  the  follicles  of  the  cervical  cavity  or  uterine 
interior  j  in  some  instances,  again,  prodnced  by  partial  retention  of  the 
placental  or  other  structure  of  an  abortion,  and  in  every  case  remaining 
so  long  as  such  causes  continue  to  exist.  The  sponge-tent  should  be  used 
in  all  cases  when  the  cause  of  the  discharge  is  with  difficulty  diagnosed ; 
both  for  the  purpose  of  accurate  examination,  and  also  in  the  way  of 
treatment,  by  affording  a  free  escape  for  the  secretions.  Injections  of 
chloride  of  zinc,  and  the  application  of  nitrate  of  silver  to  the  cervical 
or  uterine  cavity,  by  means  of  a  porte-caustique,  will  frequently  be  found 
useful 

Inversion  of  the  Uterus 

Is  the  turning  of  the  'organ  inside  out ;  aiid  it  may  happen  in  various 
degrees.  It  has  been  observed  to  occur  idiopatliically  even  in  the 
virgin ;  and  in  a  minor  degree  is  probably  a  not  unfrequent  concomitant 
of  polypus  springing  from  the  body  or  fundus  of  the  womb.  But  the 
great  majority  of  cases  occur  soon  after  delivery,  in  consequence  of 
improper  treatment  after  the  birth  of  the  child  ;  and  occasionally  the  acci- 
dent haj)pens  spontaneously  at  this  time.  Into  these  details  this  is  not 
the  place  to  enter.  It  is  sufficient  to  state  that  if  the  organ  be  not  re- 
duced very  soon  after  displacement  has  occurred,  it  will  speedily  become 
irreducible.  If  death  do  not  quickly  follow,  the  case  becomes  one  of 
chronic  inversion,  which,  inducing  as  it  does  large  losses  of  blood,  and 
exhausting  discharge,  with  rectal  and  vesical  irritation,  is  the  cause  of 
constitutional  disorder  so  serious  as  to  suggest  the  propriety  of  com- 
pletely removing  the  inverted  organ.  The  statistics  of  the  oj)eration  are 
not  sufficient  to  found  a  decided  opinion  upon;  but  they  are  encouraging, 
when  we  consider  the  gravity  of  the  complaint.  The  surgeon  has  to 
decide  whether  his  patient's  best  chance  lies  in  toleratmg  the  disease 
and  combating  its  effects,  or  in  submitting  to  the  risk  of  operation.  On 
the  one  side,  there  is  a  grave  disorder  which  frequently  proves  fatal,  by 
exhausting  the  patient — if  not  more  directly ;  and  on  the  other,  we  have 
the  favourable  experience  of  numerous  surgeons  who  have  practised  extir- 
pation of  the  part. 

It  is  sometimes  difficult  to  diagnose  this  affection  from  polj^us  ;  but 
in  general  it  can  be  made  out  with  great  certainty.  In  inversion,  wo 
observe  the  absence  of  the  body  of  the  uterus  from  its  natural  position  ;  a 
state  of  matters  as  easy  to  determine  in  the  thin  and  relaxed  female,  as 
it  is  difficult  under  the  reverse  condition.  There  is  a  tumour  in  the 
vagina,  sensible  or  even  tender,  and  the  handling  of  which  is  liable  to 
induce  siclmess  ;  it  is  roughish  on  the  surface,  dark  in  colour,  easily 
made  to  bleed,  regularly  rounded  in  form,  and  with  the  base  larger  than 
any  other  part ;  or  only  moderately  constricted,  by  the  cervix  ;  having 
little  mobility ;  and  occasionally,  if  prolapsed,  showing  the  openings  of 
the  Fallopian  tubes,  into  which  a  stilet  may  bo  introduced.  If  the 
finger  is  passed  above  the  inverted  parts,  it  first  reaches  the  cervix,  en- 
circling the  base  of  the  tumour ;  and  the  finger  or  bougie  introduced 
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between  tlio  cervix  and  the  tumour  quickly  reaches  the  end  of  a  cul-de- 
sac  all  round  the  latter.  Farther,  tlio  history  of  the  case  is  peculiar.  The 
revei-so  of  almost  all  these  points  is  prodicable  of  a  polypus  ;  and  some 
of  them,  it"  certainly  made  out,  are  quite  distinctive.  '* 
Wlien  inversion  is  partial  and  the  result  of  polypus,  it  will  probably 
disappear  spontaneously  on  removal  of  the  cause.  In  an  ordinary  case 
of  chronic  2)ost  partum  invei-sion,  an  attempt  should  be  made  to  reduce 
it  by  direct  pressure  ;  the  patient  being  anjesthetizod  ;  premising  the  use 
of  warm  baths,  local  bleedings,  purgatives,  etc.  If  this  fail,  and  extir- 
pation of  the  organ  is  recommended,  it  is  sufficiently  easy  of  execution. 
The  womb  is  drawn  down  between  the  labia  by  forceps,  and  a  very  tight 
ligatui-o  is  applied  around  it  below  the  cervix,  care  being  taken  that  no 
intestine  has  descended  into  the  inverted  organ.  Or  the  mass  may  bo 
transfixed  by  a  double  ligature,  and  tied  in  two  j^arts.  Or  a  metallic 
ligature  may  be  thrown  around  it  j  and  by  the  aid  of  Gooch's  double 
canula,  or  other  similar  instrument,  this  may  be  gradually  tightened  till 
it  cuts  its  way  through  and  separates  the  whole.  It  occasionally  happens 
that  the  already  existing  constriction  at  the  neck  of  -the  womb  is  such 
as  to  cause  slougliing  without  surgical  assistance. 

Prolapsus  of  the  Uterus 

May  be  partial  or  complete ;  the  former  terra  indicating  an  abnormal 
approximation  of  the  uterus  to  the  os  externum  vaginse  ;  the  latter 
denoting  that  the  organ  lies  in  part,  or  in  whole,  without  the  os  exter- 
num, forming  a  tumour  between  the  patient's  thighs.  The  affection  may 
occur  at  any  age ;  but  increases  in  frequency  with  the  advance  of  life, 
as  well  as  according  to  the  number  of  labours.  Small  tumours  in  the 
uterus,  or  the  pressure  of  large  tumours  upon  it,  monorrhagia  and 
leucorrhoea,  are  local  predisj)osing  causes  ;  as  also  relaxation  of  the  vagina, 
from  whatever  cause,  and  largeness  of  the  pelvis.  It  is  met  with  in 
every  rank  of  life  ;  but  when  in  a  very  aggravated  state,  is  most  fre- 
quent in  the  lower  classes — especially  in  those  unfortunate  women  whose 
avocations  require  much  straining  and  effort ;  not  only  predisposing  to 
the  disease,  but  also  aggravating  it  when  it  exists.  It  may  occur  at  any 
stage  of  pregnancy,  or  through  it  all ;  and  even  during  delivery  at  the 
full  time — but  this  rarely. 

This  condition  is  easily  distinguished  by  finding  the  os  and  cervix, 
and  ascertaining  that  the  former  leads  into  the  cavity  of  the  organ.  Par- 
tial prolapsus  is  extremely  frequent  in  its  occurrence,  is  easily  replaced 
in  most  cases,  and  seldom  causes  any  serious  disturbance.  In  complete 
prolapsus,  also,  the  tumour  is  generally  easy  of  replacement ;  sometimes, 
indeed,  it  resumes  its  natural  position  spontaneously,  when  the  patient 
lies  down.  But  in  aggravated  cases,  replacement  may  be  a  matter  of 
some  difficulty  from  various  causes.  Of  these,  congestion  and  inflamma- 
tory change  are  the  most  important.  In  some  cases,  this  latter  has 
been  so  intense  as  to  end  in  gangrene  and  separation  of  the  parts  ; 
resulting  in  either  death  or  cure  of  the  patient.  When  the  prolapsus 
is  large  and  of  long  standing,  it  may  be  quite  impossible  to  replace  it. 
The  uterus,  carrying  with  it  the  bladder  and  rectum,  becomes  swoln 
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and  condensed  ;  and  forms  a  large  jjoucli,  containing  otLer  viscera 
prolajDscd  into  it ;  in  this  state  resembling  an  old  and  large  hernia 
the  contents  of  which  can  with  difficulty,  if  at  all,  find  room  for  return 
fb  the  abdominal  cavity.  In  such  cases,  the  protruded  parts  generally 
present  large  and  -unhealthy  patches  of  ulceration  ;  and  the  correspond- 
ing portions  of  tlie  thighs  are  more  or  less  irritated  and  excoriated. 

Prolapsus  of  the  uterus  is  generally  the  cause  of  much  undefined 
suffering  in  the  region  of  the  pelvis.  Patients  complain  of  distressing 
feelings  of  bearing  down,  weight  in  tlie  perineum,  dragging  in  the  loins  ; 
and  there  may  be  much  disturbance,  or  even  temporary  arrest  of  the 
functions  of  the  bladder  and  rectum.  Often  there  is  difficulty  in  walk- 
ing. In  cases  of  complete  descent,  great  uneasiness  is  of  course  pro- 
duced by  friction  of  the  thighs  upon  the  tumour  ;  and  the  irritation 
caused  by  the  trickling  of  urine  over  the  parts  is  sometimes  extreme — 
often  ending  in  unhealthy  ulcerations.  There  is  also,  occasionally, 
derangement  of  the  functions  of  the  stomach. 

The  complaint  is  sometimes  complicated  by  hypertrophy  or  tumours 
of  the  uterus  or  of  the  ovaries,  by  ascites,  by  polypus  of  the  uterus,  by 
leucorrhoea,  by  menorrhagia,  or  by  calculus  in  the  bladder. 

The  objects  of  treatment  are  threefold.  1,  To  replace  the  organ  ; 
2,  To  retain  it  in  its  proper  situation ;  and  3,  To  protect  and  support 
it  when  it  is  irreducible. 

The  replacement,  as  abeady  remarked,  is  frequently  effected  without 
aid,  on  the  patient  assuming  the  recumbent  posture  ;  or,  it  may  be  done 
with  more  or  less  force  directed  agaiust  the  tumour,  always  in  the  direc- 
tion of  that  axis  of  the  pelvis  through  which  it  is  at  the  time  passiug. 
If  any  difl&culty  is  apprehended,  care  must  be  taken  to  secure  complete 
evacuation  of  the  bladder  and  rectum  before  the  attempt  is  made.  Some- 
times, from  the  causes  already  enumerated,  it  is  for  the  time  at  least 
irreducible.  But  continued  maintenance  of  the  horizontal  position,  and 
the  use  of  local  antiphlogistics  if  necessary,  will  generally  restore  reduci- 
bility.  In  some  rare  cases  of  long  standing,  the  reduction,  although 
easily  enough  effected,  cannot  be  tolerated  by  the  patient ;  and  in  others 
reduction  is  altogether  impossible. 

When  the  case  is  recent,  and  produced  by  violence,  simple  reduction, 
with  maintenance  of  the  horizontal  position  for  a  few  days,  will  be  suffi- 
cient. In  some  examples,  it  is  necessary,  in  addition  to  this,  to  use 
means  to  restore  the  tonicity  and  contraction  of  the  relaxed  and  extensile 
vagina.  Por  this  purpose,  frequent  irrigation  of  the  canal  with  cold 
water,  or  continued  iise  of  astringent  ointments  and  lotions,  is  very 
serviceable.  Attention  must  be  at  the  same  time  paid  to  heal  up  ulcera- 
tion, and  to  remove  leucorrhoea.  In  most  cases,  however,  the  iise  of  a 
pessary  is  required.  It  may  be  either  worn  constantly,  except  when 
removed  for  the  sake  of  cleanliness  for  a  few  minutes  ;  or  it  may  be  laid 
aside  during  the  night.  It  should  always  be  as  small  as  is  consistent 
with  efficiency  ;  the  size  ranging  according  to  the  conditions  of  the  case. 
If  the  perineum  is  much  injured,  a  bandage  may  be  necessary  to  retain 
the  pessary.  And  this  must  be  kept  clean,  by  removing  and  replacing 
it ;  with  a  frequency  varied  according  to  the  material  of  which  the 
pessary  is  made.    A  great  deal  has  been  mitten  concerning  the  material 
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of  the  pessary,  and  its  shape.  Different  practitioners  are  in  the  habit  of 
using  different  forms,  and  it  not  nnfrequently  happens  that  after  trying 
soveral,  the  patient  herself  is  the  best  judge  of  what  is  most  suitable. 
The  ball  pessary  of  boxwood  is  one  of  the  most  useful ;  the  ring  pessary 
IS  often  recommended  to  married  women,  but  requires  watching  lest  the 
cervix  uteri  pass  through  the  ring  and  become  strangulated  there.  Pes- 
saries more  or  less  cup-shaped,  and  having  a  stem  attached,  are  particu- 
larly applicable  to  those  cases  where  the  destruction  of  the  perineum 
renders  a  bandage  necessary.  They  have  the  advantage  of  not  distending 
the  whole  vagina,  as  ball  pessaries  do,  and  thus  preventing  that  tonic 
contraction  of  this  canal,  which  has  so  much  to  do  with  the  retention  of 
the  organ  in  its  proper  place.  Of  late,  gutta  percha  has  almost  super- 
seded every  other  material  in  the  manufacture  of  pessaries  ;  and  the  fiddle- 
shaped  ring  pessary  made  of  gutta  percha  has  proved  specially  advan- 
tageous in  securing  a  satisfactory  support  of  the  uterus  without  pressing 
unduly  upon  the  cervix,  or  on  the  anterior  and  posterior  walls  of  the 
vagina. 

In  some  cases  the  wearing  of  the  instrument  eventually  effects  a  cure  ; 
but  in  others,  dependent  on  relaxation,  it  may  prevent  that  result ;  and 
in  these  it  should  not  be  used  till  other  remedies  have  been  tried  in 
vain. 

In  all  cases,  the  utero-abdominal  supporter  of  Hull,  or  some  of  its 
numerous  modifications,  is  very  useful ;  if  no  special  cause  exist  to  pre- 
vent the  patient  wearing  it.  By  supporting  partly  the  weight  of  the 
bowels,  it  hghtens  the  pressure  upon  the  womb  ;  the  padded  under-strap, 
pressing  firmly  upwards  on  the  perineum,  counteracts  the  prolapse  from 
below ;  and  the  machine  gives  general  support  and  a  feeling  of  security 
to  the  patient. 

Operative  interference  has  been  resorted  to  in  aggravated  cases,  and 
not  without  some  success  ;  it  is  most  applicable  to  those  not  exposed  to 
the  risk  of  childbearing.  The  labia  have  been  made  raw,  and  adhesion 
between  them  effected,  so  as  to  occlude  the  vagina,  excepting  a  small 
passage  for  the  vaginal  excretions.  Episoraphy  has  also  been  successful ; 
it  consists  in  carefully  paring  off  longitudinal  slips  of  the  iuucous  mem- 
brane of  the  vagina,  and  uniting  the  edges  of  the  wounds  by  the  neces- 
sary number  of  interrupted  sutures.  When  rupture  of  the  perineum 
co-exists,  a  horse  -  shoe  -  like  portion  of  mucous  membrane  should  be 
removed  from  the  vaginal  orifice,  the  centre  corresponding  to  the 
posterior  fourchette ;  after  which  the  raw  surfaces  should  be  brought  into 
accurate  apposition  by  means  of  wire  sutures.  Cauterization  by  the  hot 
iron,  or  the  mineral  acids,  has  also  been  resorted  to  for  the  same  purpose. 
In  some  cases,  by  the  probe  director  or  uterine  sound  introduced  into  the 
OS  uteri,  the  cavity  and  cervix  are  found  greatly  elongated.  When  this 
is  due  to  great  enlargement  of  the  cervix  uteri,  that  part  may  be  excised 
with  the  view  of  reducing  the  bulk  of  the  protruding  mass  ;  and  the 
retention  of  what  remains  will  thus  be  more  readily  effected. 

Finally,  if  reduction  is  impossible,  a  protecting  and  supporting  truss 
must  be  adapted,  after  the  manner  of  a  suspensory  bandage. 


1278 


DISPTACEMENTS  OF  THE  UTERUS. 


Di8j)lac.eniGnt8  of  tho  Uterus. 

Tliis  organ  is  frequently  found  lying  in  an  abnormal  position.  It 
may  bo  dislocated  en  masso,  or  its  body  jnay  be  displaced  in  regard  to  the . 
cervix  ;  and  tlio  most  common  malpositions  are  either  backwards  or  for- 
wards, foraning,  in  tho  one  case,  an  antiversion  or  a  retroversion,  and  in 
the  other  an  antiflexion  or  a  retroflexion.  These  changes  are  sometimes 
congenital,  and  may  bo  simple  or  complicated.  Frequently  they  co-exist 
with  tumours,  chronic  metritis,  hypertrophy  of  the  womb,  leucon-licca, 
or  ovarian  irritation.  When  uncomplicated,  they  may  cause  no  painful 
symptom  whatever  ;  but  sometimes  they  produce  great  difficulty  in 
standing  or  Avalking  for  even  a  short  time,  disturbance  of  the  functions 
of  the  bladder  or  of  the  rectum,  a  feeling  of  weight  and  bearing  down,  a 
sense  of  pressure  at  the  anus,  pain  on  going  to  stool,  as  well  as  many  of 
those  numerous  neuralgic  and  other  symptoms  which  accompany  all  the 
chronic  uterine  affections. 

On  passing  the  finger  to  the  roof  of  the  vagina,  the  cervix  uteri  is 
found  more  or  less  displaced  from  its  natural  position ;  and  a  hard,  often 
tender,  rounded  tumour  is  felt  through  the  vagina.  This  is  observed  to 
move  with  the  cervix,  and  may  be  traced  to  be  continuous  with  it.  In 
thin  and  relaxed  women,  it  is  possible  during  examination,  by  placing 
the  free  hand  over  the  hypogastrium,  and  using  the  necessary  palpation 
and  pressure,  to  feel  exactly  the  position  and  relations  of  the  entu-e 
organ. 

The  affection  may  be  farther  diagnosed  by  introducing  a  bougie  or 
probe  into  the  cavity  of  the  organ,  and  ascertaining  its  entrance  into  the 
tumour  felt  through  the  roof  of  the  vagina.  Generally,  by  means  of  the 
probe,  the  fundus  uteri  forming  the  tumour  can  be  depressed  or  removed 
from  the  fiiiger  by  replacement. 

Treatment  consists  in  removing  all  local  congestion  and  inflammatory 
affection,  combating  \iterine  hypertrophy  and  engorgement,  and  arresting 
leucorrhoea  ;  in  short,  abstracting,  as  far  as  possible,  everything  which 
can  be  regarded  as  a  cause  of  the  production  or  continuance  of  dis- 
placement. Maintenance  of  the  horizontal  posture,  for  a  length  of  time, 
is  often  of  great  service  as  an  adjuvant.  In  some  cases,  the  vaginal, 
and  in  others  the  intra-uterine  pessaries  may  be  tried  Avith  caution.  Bnt, 
in  the  majority  of  cases,  they  are  worse  than  useless. 

Strictwe  of  the  Cervix  Uteri 

May  be  congenital,  or  may  result  from  inflammatory  engorgement  and- 
induration.  The  stricture,  if  congenital,  is  generally  at  tho  os  externum, 
or  at  the  os  internum.  If  acquired,  it  may  be  found  at  any  part  of  the 
cervix,  or  may  partially  close  up  some  extent  of  it.  It  is  of  rare  occur- 
rence ;  but  when  present  may  bo  tho  cause  of  dysmenoi-rhoea,  and  some- 
times it  prevents  conception.  It  is  discovered  by  the  symptoms  of 
dysmenorrhoea ;  or,  physically,  by  the  difficulty  of  passing  even  a  small 
probe  through.  Every  case,  however,  where  a  probe  cannot-  be  easily 
passed,  is  not  therefore  to  be  considered  a  case  of  stricture.  There  may 
be  obstacles  to  passing  a  probe  into  the  cavity  of  the  uterus,  from  many 
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other  causes;  ns  flexion  or  versiou  of  the  uterus,  the  proscnco  of 
tuiuoui-s,  and  difliculty  of  adjusting  the  probe  to  the  direction  of  the 
long  axis  of  the  neck  and  cavity  of  the  organ. 

Treatment  consists  in  dilating  the  cervical  canal.  This  may  bo 
effected  by  a  succession  of  bougies,  or  of  small  pessaries  Avitli  an  intra- 
uterine stem,  as  is  done  in  stricture  of  the  urethra  or  rectum.  The 
instrument,  however,  may  be  safely  loft  longer  in  situ  than  in  the  cog- 
nate affections.  In  fact,  it  may  ;in  some  cases  be  left  for  days  with 
safety. 

if  the  disease  is  inflammatory  in  its  origin,  however,  the  pessaries 
would  merely  irritate,  without  producing  benefit.  In  such  cases,  espe- 
cially if  there  is  any  engorgement,  it  is  better  to  trust  to  the  ordinary 
treatment  of  an  inflaming  and  hypertrophied  cervix. 

Of  late,  it  has  been  recommended  to  use  the  bistouri-cach6,  or  the 
uterotome  of  Dr.  Simpson — a  similar  instrument,  adapted  to  this  parti- 
cular case.  By  means  of  this,  the  stricture  is  divided  from  within  out- 
wards ;  the  blade  being  made  to  project  only  to  a  small  extent.  If  the 
neck  is  small,  the  incision  must  be  proportionally  diminished ;  as  there 
is  danger  from  dividing  the  vascular  trunks  which  lie  on  the  peritoneal 
aspect  of  the  proper  tissue  of  the  cervix. 

Uterine  Polypus. 

Uterine  Polypi  may  be  of  various  structure.  Before  their  removal 
we  can  in  some  cases  determine  their  pathological  nature  by  their  con- 
sistence, by  their  seat  of  insertion,  by  their  size,  by  their  histoiy,  and  by 
the  concomitant  symptoms. 

The  size  of  the  polypus  may  vary  from  that  of  a  millet-seed,  to  that 
of  a  child's  head.  In  fact,  their  growth  is  limited  only  by  the  caj)acity 
of  the  pelvis.  The  largest  tumours  are  fibrous  in  their  structiu'e.  The 
mucous  vary  much  in  size ;  they  often  are  formed  by  the  enlargement 
and  projection  of  Nabothian  follicles,  and  then  contain  cavities  filled  witli 
the  glaiiy  secretion  of  these  bodies.  Sometimes,  the  mucous  polypus  is 
so  small  and  sessile,  as  to  be  with  difficulty  discovered. 

The  insertion  of  these  tumours  may  be  at  any  point  on  the  internal 
surface  or  os  of  the  uterus.  Very  rarely,  they  are  found  implanted  in  the 
vaginal  walls  ;  either  having  originally  sprimg  from  that  part,  or,  as  still 
more  seldom  happens,  having  formed  a  second  insertion  by  adhesion. 
Polypi  have  sometimes  been  observed  growing  by  two  roots  from  the 
uterine  walls — the  roots  having  an  identity  of  structure  ;  and  sometimes 
the  second  root  is  merely  the  accidental  result  of  adhesion. 

A  polypus  may  be  inserted  by  a  pedicle  or  stalk  ;  or  it  may  be 
sessile.  The  pedicle  may  be  of  any  thickness  ;  it  may  be  several  inches 
long  ;  or  its  length  may  be  inappreciable. 

Sometimes  polypi  are  found  projecting  from  the  vagina,  suspended 
from  the  uterus  by  a  long  slender  pedicle.  These  have  been  designated 
by  French  authors  "  polypes  h.  pendide  and  are  generally  observed  in 
women  considerably  advanced  in  life,  in  whom  the  polypus  has  grown 
without  occasioning  much  if  any  annoyance. 

While  mucous  polypi  may  spring  from  any  part  of  the  internal  sur- 
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face  of  the  uterus,  and  not  unfrcquently  several  may  be  met  with  at  the 
same  time  in  the  cervix,  or  adhering  to  the  os — the  fibrous  polypus 
almost  invariably  grows  from  some  part  of  the  body  of  the  organ. 

Tlio  most  urgent  symptom  of  the  affection  is  loss  of  blood.  This  is 
the  chief  source  of  the  mischief  which  the  tumours  produce ;  and  the  con- 
sideration of  its  arrest  is  generally  what  leads  to  their  discovery.  It  rarely 
happens  that  a  woman  dies  directly  of  loss  of  blood  from  this  cause ;  but 
tliore  frequently  results  an  extreme  state  of  anemia,  leading  ultimately  to 
a  fatal  termination.  Violent,  and  sometimes  fatal  post  par  turn  hemor- 
rhages, are  occasionally  connected  with  this  as  a  cause. 

Bleeding  may  take  place  at  the  monthly  periods,  or  at  irregular  in- 
tervals. It  is  frequently  brought  on  by  long  continuance  in  the  erect 
posture,  by  exertion  in  walking,  or  by  jumping  from  a  height ;  or  it  may 
occur  without  any  assignable  cause.  It  may  in  its  flow  resemble  the 
ordinary  menstrual  discharge  ;  or  the  blood  may  issue  in  a  continuous 
stream  from  the  vagina.  The  quantity  lost  has  no  constant  relation  to 
the  size  of  the  tumour.  The  fibrous  polypus  is  generally  believed  to  be 
the  most  frequent  cause  of  serious  hemorrhages ;  but  these  may  occur 
with  polypi  of  any  kind,  even  the  smallest.  Further,  in  some  cases, 
there  may  be  no  bleeding  at  all ;  there  may  even  be  amenorrhoea. 

In  the  intervals  of  hemorrhage,  there  may  be  no  discharge  from  the 
vagina.  Generally,  however,  there  is  a  mucous  or  muco-purulent  secre- 
tion ;  and  in  cases  of  large  polypi,  this  is  often  abundant.  Sometimes 
it  is  mixed  with  blood  ;  occasionally  it  is  very  foetid,  especially  if  the 
polypus  is  ulcerated  or  breaking  up.  When  the  growth  is  intra-uterine, 
the  blood  may  sometimes  be  observed  distilling  from  between  the  hps  of 
the  cervix. 

The  other  symptoms  accompanying  polypus  need  no  particular  descrip- 
tion. They  are  those  common  to  all  affections  of  the  uterus.  Occa- 
sionally, one  of  these  symptoms  is  very  prominently  complained  of ;  as 
pain  in  the  hips,  verging  to  sciatica ;  also  pains  in  the  mammse. 

Examination  with  the  finger  generally  discovers  the  growth.  If, 
however,  it  be  very  small,  care  may  be  required.  Sometimes  a  smooth, 
soft,  and  easily  movable  polypus,  with  small  pedicle,  remains  undiscovered, 
although  of  considerable  size  ;  the  finger  always  pusliing  the  growth 
before  it,  instead  of  passing  round  it,  as  in  general  is  easUy  done.  If 
the  tumours  are  small,  and  lodged  in  the  cervix,  they  may  be  better 
exposed  after  dilatation  of  this,  by  means  of  a  sponge  tent.  By  the 
same  means,  an  intra-uterine  polypus  may  be  detected.  The  speculum 
also  may  be  used  to  expose  a  polypus  for  examination  by  the  eye.  But, 
it  may  be  added,  that  these  growths  not  unfrequently  cause  no  incon- 
venience whatever  ;  and  are  discovered  only  by  accident. 

Polypus  is  distinguished  from  cauliflower  excrescence,  by  the  latter 
having  a  broad  attachment  to  the  cervix,  by  its  free  bleeding  when 
touched,  by  its  profuse  watery  discharge,  by  its  rough  and  largely  granu- 
lar surface,  by  its  accompanying  cancerous  cachexia,  and  lastly,  by  the 
results  of  treatment.  Polypus  is  also  lif^i°  ^'^  1o  mistaken  for  inversion 
of  the  womb. 

The  treatment  of  uterine  polypus  consists  simply  in  effecting  its 
removal.    Bleeding  has  the  same  treatment  as  other  forms  of  uterine 
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hemorrhage  unconnected  with  labour.  If  violent,  and  proving  dangerous, 
it  may  be  commanded  by  the  plug.  If  sligliter,  it  may  be  arrested  by 
placing  the  patient  in  the  horizontal  posture,  keeping  her  cool,  applying 
cold  locally  over  the  vulva  and  hypogastrium,  administering  cold  enemata, 
or,  in  some  cases,  cold  and  astringent  vaginal  injections,  cautiously,  and 
using  internally  the  common  astringent  and  refrigerant  medicines.  As 
in  many  other  hemorrhages,  opium  is  of  service. 

Kemoval  may  be  effected  in  various  ways.  The  quickest,  and  in 
most  cases  the  best  plan,  is  the  direct  use  of  long  scissors,  slightly  curved 
on  the  flat,  through  the  speculum — or  without  it,  using  the  finger,  or 
fingers,  as  a  guard.  When  the  polypus  is  large,  and  can  be  well  seized 
by  a  volsella,  it  may  be  dragged  down  to  the  vulva,  and  its  stalk  divided 
there  by  knife  or  scissors.  If  the  gro-wth  be  very  bulky,  it  may  be 
necessary  to  enlarge  the  vaginal  opening  by  incisions.  When  the  stalk 
or  base  is  large  and  broad,  it  is  safer  to  cut  near  the  tumour,  rather  than 
near  its  insertion  ;  on  account  of  the  danger  of  incisions  implicating  the 
uterine  walls.  If  difficulty  is  felt  as  to  the  proper  site  of  the  incisions, 
it  is  preferable  to  use  some  of  the  slower,  but  in  this  instance  safer 
methods  of  removal.  And  in  aU  cases  it  is  to  be  remembered  that  it  is 
not  necessary  to  take  away  the  whole  pedicle ;  for  the  part  left  after 
separation  of  the  polypus  quickly  disappears.  After  removal  there  is 
rarely  any  alarming  hemorrhage  ;  but  it  must  be  carefully  watched  for, 
and  early  arrested,  if  need  be. 

Small  polypi  may  often  be  conveniently  removed  by  torsion  and 
avulsion,  the  operation  being  the  same  as  for  nasal  polypus. 

A  ligature  of  whip  cord,  or  silver  wire,  may  be  thrown  around  the 
pedicle,  by  means  of  Gooch's  well-known  double  canula,  or  by  any  of  the 
numerous  modifications  of  it,  in  the  form  of  eeraseurs,  which  best  suits 
the  operator's  fancy.  In  the  former  case,  removal  is  a  gradual  process, 
occup)dng  days  ;  in  the  latter,  occupying  but  a  few  minutes.  In  cases 
where  a  great  number  of  smaU  polypi  exist  within  the  uterine  and 
cervical  cavities,  the  uterine  scraper  may  be  advantageously  substituted 
for  forceps. 

In  the  case  of  the  fibrous  polypus,  direct  use  of  the  knife  is  perhaps, 
upon  the  whole,  the  safest  method  ;  as  most  of  the  other  modes  are 
tedious,  and  on  account  of  continuance  of  foetid  discharges  from  the  half 
separated  and  decaying  polypus,  as  well  as  from  the  irritation  of  the 
ligature,  there  is  risk  of  untoward  inflammatory  mischief  being  excited — 
perhaps  pyjemia. 

SmaU,  sessile,  mucous  polypi  may  be  destroyed  by  nitrate  of  silver  ; 
or  a  stronger  caustic  may  be  used,  if  necessary. 

Extirpation  of  the  Cervix  Uteri 

Is  performed  chiefly  in  cases  of  malignant  disease  still  confined  to  this 
part,  and  when  the  peculiarities  of  its  site,  and  its  prominence  into  the 
vagina,  render  complete  removal  feasible.  The  operation  is  sufficiently 
simple  ;  the  only  point  requiring  particular  care  being  to  keep  the 
incisions  in  the  cervix  below  the  peritoneal  reflections — at  the  same 
time  removing  as  much  as  can  safely  be  done. 

4  N 
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Tho  patient  is  laid  on  her  back,  in  the  position  for  lithotomy  ;  or 
flat  on  her  face,  with  the  hips  raised,  and  the  legs  dependent.  The 
cervix  is  seized  by  strong  hooked  forceps,  and  gently  but  determinedly 
dragged  downwards,  till  it  appears  at  the  os  vaginae,  through  which  it  is 
at  length  drawn.  If  the  patient  has  never  borne  children,  or  if  the  os 
vagince  be  small  and  contracted,  it  may  be  dilated  by  one,  two,  or  three 
small  incisions,  made  either  posteriorly  or  laterally.  The  labia  are  now 
to  be  kept  separated,  and  out  of  the  way  of  the  knife,  by  copper  spatulse, 
bent  into  a  convenient  shape.  After  the  cervix  has  been  dra^vn  down, 
the  insertion  of  the  vagina  is  made  out,  in  order  to  judge  of  the  position 
of  the  peritoneal  reflections,  and  to  avoid  including  the  bladder  in  the 
incisions.  The  necessary  amount  is  then  taken  away,  either  by  large 
and  powerful  scissors,  or  by  the  probe-pointed  bistoury.  Our  chief  con- 
fidence for  the  arrest  of  hemorrhage  is  to  be  placed  in  the  use  of  com- 
presses soaked  in  the  perchloride  of  iron  ;  or,  to  prevent  all  risk  of  bleed- 
ing, the  ecraseur  may  be  employed  instead  of  cutting  instruments. 

The  amount  of  blood  may  be  inconsiderable  ;  or  a  large  quantity 
may  be  lost.  And  it  may  happen  that  a  case,  otherwise  adapted  for  the 
operation,  may  be  unable  to  bear,  without  the  greatest  risk,  even  a  small 
loss  of  blood.  Under  such  circumstances,  a  modification  of  the  operation 
may  be  resorted  to.  After  dragging  down  and  exposing  the  cervix,  it 
may  be  encircled  in  a  strong  ligature  ;  or  it  may  be  transfixed,  as  often 
as  may  seem  fit,  by  a  needle  armed  with  a  double  ligature  ;  the  difi"erent 
portions  being  separately  tied.  And  the  part  below  the  ligature  may  then 
be  excised  with  safety. 

Malignant  Disease  of  the  Uterus 

May  assume  one  of  three  principal  forms ;  the  corroding  ulcer,  malig- 
nant ulceration  without  much  interstitial  cancerous  product ;  the  cauH- 
flower  excrescence,  springing  from  the  cervix  ;  and  the  common  cancer 
of  the  uterus,  which  may  be  scirrhous  or  encephaloid,  very  rarely  colloid. 

The  Corroding  Ulcer  is  not  a  common  afi'ection.  It  is  distinguished 
from  simple  ulceration  by  its  irregular  surface,  by  the  foetor  and  profuse- 
ness  of  the  discharge,  by  the  occurrence  of  hemorrhages,  by  the  nature 
of  the  pain,  which  is  generally  severe  and  lancinating,  by  the  unhealthy 
malignant  local  characters,  and  by  the  presence  of  the  malignant  cachexia 
of  system.  From  ordinary  cancer  of  the  womb  it  is  easily  known,  by 
the  want  of  extensive  induration,  by  the  mobility  of  the  womb ;  and 
often,  though  not  always,  want  of  tenderness  to  touch  is  also  distinctive. 
As  it  advances,  it  consumes  or  corrodes  the  tissues  ;  spreading  into  the 
uterine  cavity ;  attacking  and  destroying  the  recto-vaginal,  and  vesico- 
vaginal septa. 

The  disease  is  irremediable.  Eut  attempts  have  been  made  to  arrest 
its  progress  while  the  cervix  alone  was  implicated,  by  excising  that  part 
in  the  usual  way.  Frequently,  the  use  of  caustics  seems  to  retard 
advance,  to  improve  the  nature  of  the  discharges,  and  to  diminish  tlie 
tendency  to  repeated  hemorrhage.  For  this  purpose,  the  pencil  of  lunar 
caustic,  or  of  chloride  of  zinc,  and  the  actual  cautery,  are  of  most  service. 
The  extreme  foetor  of  discharge  is  to  be  corrected  by  copious  use  of  the 
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chloride  of  zinc  lotion,  of  solutions  of  the  pcrraanganato  of  potash  and 
iron,  or  of  the  carbolate  of  lime,  upon  the  recipients  of  the  discharge, 
and  as  a  lotion ;  used  very  gently  internally,  if  there  is  little  tendency 
to  bleeding,  A  weak  solution  of  the  chloride  of  soda  is  also  suitable  for 
this  purpose.  In  addition,  all  the  general  rules  for  the  palliation  of 
cancerous  disease  ai'e  here  applicable. 

Caulifloicer  excrescence  is  also  an  unfrequent  complaint.  It  consists 
in  the  projection  of  a  malignant  mass,  which  may  be  of  various  shapes, 
into  the  vagina.  It  springs  from  the  cervix,  and  generally  has  a  large 
base.  It  is  covered  by  a  number  of  small  pedunculated  bodies  or  granu- 
lations, which  are  often  in  bunches,  and  may  give  the  general  appearance 
of  a  head  of  cauliflower.  It  is  of  a  bright  red  colour,  and  easily  made 
to  bleed.  The  general  symptoms  are  those  of  ordinary  cancer  of  the 
uterus,  but  less  severe ;  the  watery  and  bloody  discharge  is  usually 
excessive  in  amount.  On  examination,  a  tumour  is  discovered,  with 
the  characters  above  stated ;  it  is  felt  to  be  movable  and  polypoid  ;  and 
if  the  disease  is  in  an  early  stage,  the  uterus  also  is  not  fixed.  It  is  to 
be  distinguished  from  the  polypoid  masses  of  encephaloid  which  some- 
times grow  from  the  interior  of  the  cervix,  but  along  with  which  there 
is  much  diifused  cancerous  infiltration.  If  the  excrescence  be  the  sole 
discoverable  malignant  affection,  and  if  there  be  every  reason  to  think 
that  it  might  be  completely  and  favourably  extirpated,  the  operation  of 
excising  the  cervix  should  be  at  once  performed.  And  during  healing 
of  the  wound,  care  should  be  taken,  by  the  use  of  caustics,  to  procure 
healthy  cicatrization,  and  prevent,  as  long  as  msiy  be,  any  tendency  to 
repullulation  of  the  growth.  In  numerous  cases  the  oj)eration  has  been 
successful  in  procuring  complete  relief,  and  apparent  cure — at  least  for  a 
very  considerable  time. 

During  the  course  of  the  disease,  cold  and  astringent  lotions  are 
sometimes  of  service  in  checking  the  amount  of  discharge. 

Cancer  of  the  Uterus  occurs  at  all  ages ;  but  increases  in  frequency 
from  the  period  of  puberty  till  the  end  of  menstrual  life.  It  presents 
itself  most  frequently  in  the  form  of  diffuse  scirrhous  formation,  and 
more  rarely  encephaloid. 

The  scirrhous  formation  generally  commences  in  the  neck,  and  spreads 
from  thence ;  the  encephaloid  more  frequently  attacks  other  parts  of  the 
organ  first,  and  sometimes  forms  projecting  and  polypoid  masses  in  the 
vagina,  or  on  the  cervix  and  body  of  the  uterus ;  it  is  softer  to  the 
touch,  and  probably  gives  rise  to  bleedings  at  an  earlier  period.  "With 
encephaloid,  too,  there  is  more  enlargement  and  hypertrophy  of  the  non- 
cancerous parts  of  the  organ,  than  with  scirrhus.  It  sometimes  but 
rarely  happens  that  the  vesico-vaginal  or  recto- vaginal  septa  are  first 
affected  with  malignant  product — the  disease  spreading  from  thence  to 
the  cervix  uteri. 

At  the  outset,  there  is  frequently  much  ill-defined  derangement  of 
the  general  health,  which  proves  but  little  amenable  to  treatment,  and 
often  distracts  the  attention  of  patient  and  practitioner  from  the  real 
seat  of  disease.  And  even  when  the  malady  has  made  some  progress, 
but  is  still  in  an  early  stage,  the  distance  of  the  severest  pains  from  the 
womb,  their  lancinating  and  neuralgic  character,  and  the  small  quantity, 
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or  even  unusual  absence,  of  discharge,  may  deceive.  But  as  soon  as 
ulceration  is  established,  the  nature  of  the  discharges  and  their  mixture 
with  blood  at  once  give  the  alarm. 

Patients  frequently  suffer  from  pain  in  the  mamma,  also  in  either 
the  right  or  left  hypogastric  region,  of  a  wearing  kind,  with  frequent  re- 
currences of  stabbing  and  lancinating  shoots  ;  also  from  fixed  pain,  often 
of  a  burning  kind,  in  the  region  of  the  womb ;  from  pain  in  the  back  ; 
from  pain  and  restlessness  in  the  legs ;  from  pruritus  of  the  vulva,  and 
irritation  of  the  bladder  ;  also  from  constipation,  and  feeling  of  bearing 
down  or  pressure  upon  the  anus.  These  sufferings  may  continue  during 
all  the  course  of  the  disease,  or  may  be  at  different  times  substituted  the 
one  for  the  other. 

Before  active  ulceration  commences,  there  may  be  no  discharge ;  or 
there  may  be  a  secretion  of  thin,  serous,  acrid  fluid.  Sometimes,  even 
when  there  is  superficial  and  slowly  progressive  ulceration,  there  may  be 
little  or  no  discharge  ;  as  is  sometimes  seen  in  cases  of  open  scirrhus  of 
the  mamma.  But,  in  general,  as  soon  as  ulceration  commences,  there 
appears  a  large  quantity  of  muco-purulent  secretion,  which  soon  becomes 
foetid  and  mixed  with  debris  from  the  seat  of  disease.  Hemorrhage 
also  occurs  ;  either  merely  at  times  tinging  the  discharge  more  or  less, 
or,  if  a  considerable  vessel  has  been  ulcerated  through,  flowing  in  a  con- 
tinuous stream. 

On  examination  in  an  early  stage  of  the  disease,  the  cervix  uteri  is 
found  enlarged,  hard,  irregularly  nodulated,  more  or  less  tender  to  the 
touch  ;  the  os  much  increased  in  size,  and  more  or  less  dilated.  On  in- 
spection, the  cervix  is  seen  to  be  generally  of  an  unhealthy  red  colour, 
and  there  may  be  excoriations  in  the  sulci  between  the  nodules  ;  the 
excoriations  being  of  a  deep  red  hue,  and  the  nodules  projecting  and 
often  showing  very  little  redness. 

In  general,  cancer  of  the  uterus  is  of  easy  diagnosis  ;  patients  usually 
presenting  themselves  after  ulceration,  with  its  accompanying  discharges, 
has  commenced,  and  infiltration  into  the  cervix  and  surrounding  tissues 
is  considerably  advanced.  It  is  liable  to  be  confounded  with  hj'per- 
trophy  of  the  cervix,  with  fibrous  tumour  of  the  uterus,  and  with  polypus 
and  the  grounds  of  distinction  have  already  been  given  in  treating  of 
these  subjects. 

The  disease  is  incurable ;  and  treatment  is  confined  to  palliation. 
Sometimes  the  excessive  watery  discharge  may  be  moderated  by  the  use 
of  astringent  lotions,  or  the  apphcation  of  astringent  ointments ;  espe- 
cially those  having  tannin  in  their  composition.  If  there  is  much  ten- 
dency to  hemorrhage,  no  local  application  can  be  used  with  safety. 
Bleeding,  when  it  occurs,  must  be  arrested  in  the  usual  way — by  hori- 
zontal position,  cold,  styptics,  astringents  and  opiates  internally,  and 
plugging  if  necessary.  Foetor  in  the  discharges  is  corrected  by  use  of 
the  ordinary  disinfectants  and  deodorants,  employed  as  lotions  and 
injections.  The  pains  in  the  hypogastrium  and  loins  may  be  reheved 
for  a  time  by  blistering,  or  by  cupping ;  no  blood,  or  a  small  quantity 
being  taken — according  as  there  is  much  sharpness  and  frequency  of 
pulse,  or  the  reverse.  The  local  application  of  ice,  or  of  refrigerating 
mixtures,  through  the  speculum,  has  sometimes  been  of  service.  But 
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for  the  pains  of  this,  as  of  all  otlier  forms  of  cancer,  the  great  remedy  is 
opium. 

When  the  disease  is  seen  in  an  early  stage,  the  cervix  still  mobile, 
and  presenting  only  some  prominent  indurations — and  if  other  circum- 
stances, as  the  general  health  and  age  of  the  patient,  are  propitious — 
an  attempt  may  be  justifiable  to  remove  the  part  by  excision,  or  by 
strong  caustics,  used  as  already  described  in  speaking  of  the  inflammatory 
hypertrophy  of  the  cervix,  and  of  corroding  ulcer.  If  this  cannot  be 
done,  it  is  prudent  to  interfere  with  the  parts  as  little  as  possible.  If 
there  is  much  cancerous  growth  and  induration,  any  violence,  such  as 
even  introduction  of  tlie  speculum,  is  liable  to  do  much  harm,  by  tearing 
or  bursting  the  laccrable  structures  and  inducing  hemorrhage. 


CHAPTER  LXV. 


OPERATIONS  ON  THE  BLOOD-YESSELS  OF  THE  LOWER 

EXTREMITY. 

The  Aorta. 

Compression  of  the  Aorta  may  often  be  of  service  in  cases  of  pelvic 
hemorrhage,  amputation  at  the  hip-joint,  or  amputation  liigh  in  the 
thigh — assisting  both  Nature  and  the  surgeon  in  their  hemostatic  means. 
And  it  can  be  readily  effected  by  direct  compression  of  the  vessel  against 
the  vertebral  column— a  httle  above,  and  to  the  left  side  of  the  umbihcus 
— when  obesity,  abdominal  tumour,  or  intestinal  distention,  do  not  inter- 
fere. Although  the  thumbs  of  an  assistant,  or  a  small  volume  -wrapped 
in  hnt,  may  suffice  for  this  purpose,  when  a  sudden  exigency  occurs,  an 
instrument  specially  constructed  is  better  suited  to  maintain  continuous 
and  accurate  compression  of  the  vessel  during  the  performance  of  an 
operation.  Eor  this  purpose,  the  compressor  of  Carte,  a  large  Signoroni's 
tourniquet— or,  better  still,  a  semicircle  of  steel  like  Hoey's  clamp,  as 
recommended  by  Professor  Lister— will  be  found  most  serviceable.  The 
compression  may  be  continued  for  a  considerable  period  without  bad 
consequences.  On  two  occasions,  Mr.  Syme  has  employed  continuous 
compression  by  means  of  the  clamp  during  the  operation  of  laying  open 
an  aneui-ism  of  the  external  iliac,  and  applying  Ugatures  to  the  arterial 
•  apertures  of  communication.  When  applied,  however,  very  considerable 
pain  is  experienced,  unless  the  patient  is  under  chloroform 

Deligation  of  the  Aorta  is  very  seldom  required  of  the  surgeon. 
Spontaneous  obstruction  of  the  vessel,  doubtless,  has  occurred  m  a  few 
cases,  mthout  serious  consequences  ensuing.  But  this  event  is  whoUy 
different  from  the  abrupt  mechanical  obstruction  by  ligatm-e ;  and,  be- 
sides, the  ligature  cannot  be  applied  without  the  infliction  of  a  most 
hazardous  wound. 

From  the  operation,  a  permanently  successful  residt  cannot  be  ex- 
pected ;  it  must,  we  fear,  be  regarded  as  inevitably  fatal.  But  circum- 
stances may  occur,  notwithstanding,  to  warrant  its  performance  with  the 
object  of  protracting  existence  for  a  few  hours  ;  saving  the  patient,  per- 
haps from  death  by  the  direct  effect  of  hemorrhage,  and  affording  an 
opportunity  for  the  arrangement  of  momentous  affairs  ;  yet  without  any 
expectation  of  ultimate  recovery.  Tlae  vessel  may  be  reached  m  one  of 
two  ways  :  directly,  by  incision  through  the  abdomen,  as  m  the  cases 
operated  on  by  Sir  A.  Cooper,  and  Mr.  James  of  Exeter ;  or  indirectly, 
on  the  outside  of  the  peritoneum,  by  extension  of  such  a  wound  as  is 
suitable  for  deligation  of  the  comnion  iliac,  as  was  executed  by  Miu-ray 
(Cape  of  Good  Hope),  Montciro  (Rio  Janeiro),  and  Mr.  South.    A^  eie 
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there  a  cliance  of  successful  issue,  the  latter  method,  though  the  more 
difficult,  should  certainly  be  preferred.  But,  as  it  is,  the  direct  mode 
is  likely  to  be  adopted,  by  any  one  who  may  find  himself  called 
upon  to  undertake  so  unpromising  and  serious  a  procediu-e.  Before 
operating,  if  time  and  circumstances  permit,  the  bowels  should  be 
opened  by  a  warm  purgative,  so  as  to  void  both  their  gaseous  and  their 
solid  contents.  In  performing  the  direct  operation,  a  suitable  incision 
is  made  to  the  left  of  the  mesial  line,  commencing  above  the  umbilicus, 
and  terminating  a  little  below  it.  Having  reached  the  peritoneum  by 
careful  dissection,  and  opened  up  its  cavity — using  the  probe-pointed 
bistouiy,  guarded  by  the  finger,  to  dilate  the  wound — the  intestines  are 
carefully  pushed  aside,  the  peritoneum  is  again  divided,  or  scratched 
through  with  the  finger  nail,  the  vessel  is  exposed,  and  a  ligature  ap- 
plied. 

Aneurism  of  the  Ahdominal  Aorta  itself  is  obviously  remediable 
only  by  general  treatment.  In  the  nervous,  hysterical,  dyspeptic,  and 
anemic,  the  affection  is  simulated  by  great  abnormal  pulsation  in  the 
course  of  the  vessel  It  is  known  by  distinct  perception  of  a  tumour, 
which  is  not  movable ;  by  observing  that  the  tumour  pulsates  equally 
in  all  directions ;  by  pulsation  and  bruit  being  limited  to  this  one  part 
of  the  vessel,  not  diffused  equally  along  its  course  ;  by  the  bruit  being 
equally  distinct  ia  the  supine  and  in  the  erect  postures ;  and  by  the 
pulsation  being  constant,  not  occasional  and  intermittent.  At  the  same 
time  it  is  right  to  state,  that  the  diagnosis  of  abdominal  aneurism,  espe- 
cially in  its  incipient  state,  is  often  very  obscure  ;  solid  tumours,  in  the 
neighbourhood  of  the  artery,  partaking  of  the  aneurismal  characters  very 
closely. 

The  Iliacs. 

On  account  of  inguinal  aneurism,  and  aneurism  affecting  the  common 
femoral  artery,  or  its  branches  close  to  their  origin — also  on  account  of 
hemorrhage  not  otherwise  repressible — the  External  Uiac  may  require 
deligation.  Due  systemic  preparation  having  been  made,  the  patient 
is  placed  recumbent,  with  the  abdominal  parietes  relaxed  by  position ; 
and  the  surgeon  proceeds  to  operate,  with  the  intention  of  securing  the 
vessel  without  injury  of  the  peritoneum.  Many  forms  of  incision  have 
been  proposed  and  followed.  These  are,  however,  referable  to  two  types  ; 
1st,  Mr.  Abernethy's,  parallel  to  the  course  of  the  vessel ;  and  2d,  Sir  A. 
Cooper's,  parallel  to  Poupart's  ligament.  Lisfranc's  modification  of  the 
latter  is  exact,  and  suitable ;  exposing  the  vessel  readily  enough ;  not 
calculated  unnecessarily  to  weaken  the  abdominal  parietes ;  and,  at  the 
same  time,  causing  little  risk  to  the  spermatic  cord  and  artery,  or  to  the 
circumflex  artery  and  vein.  The  knife  is  entered,  two  luies  above,  and 
an  inch  within,  the  anterior  superior  spinous  process  of  the  ilium ;  and, 
being  carried  downwards,  nearly  parallel  to  Poupart's  ligament,  the  inci- 
sion is  terminated  at  an  inch  above  the  level  of  the  spine  of  the  pubes, 
and  about  an  inch  and  one-third  on  its  external  aspect — i.e.,  a  little 
above,  and  about  an  inch  to  the  outside  of  the  external  inguinal  ring. 
By  cautious  dissection,  the  tendon  and  fibres  of  the  external  oblique 
where  exposed  are  cut  through,  and  the  fibres  of  the  internal  obUquo 
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and  ti-ansversalis  aro  divided  as  near  the  anterior  superior  iliac  spine 
and  Poupart's  ligament  as  possible,  till  the  fatty  texture,  which  always 
exists  there,  is  seen  shining  through  tlie  transversalis  fascia ;  the  finger 
is  then  introduced  beneath  the  remaining  muscular  fibres,  and  they 
aro  divided  with  a  probe-pointed  bistoury.  Tlie  transversalis  fascia 
is  scratched  through  with  the  point  of  the  knife — near  its  upper  ex- 
tremity, where  inserted  into  the  iliac  spine  and  Poupart's  hgament, 
as  an  areolar  interval  here  separates  the  fascia  from  the  peritoneum; 
and,  the  finger  having  been  introduced  through  the  aperture,  on  this 
the  rest  of  the  fascia  is  divided  in  safety.  The  bag  of  peritoneum, 
further  separated  from  the  fascia  iliaca,  is  pushed  to  the  inner  side ; 
and  is  held  out  of  the  way  by  the  fingers  of  an  assistant,  or  by  means 
of  a  flat  copper  spatula,  or  by  a  hook  made  for  the  purpose.  The 
inner  border  of  the  psoas  muscle  is  traced  with  the  finger ;  and  the 
artery  will  be  detected  by  its  pulsation  there.  The  vein  is  foimd  on 
the  inner  side,  and  is  cautiously  separated  by  the  finger  nail,  or  by  the 
point  of  the  knife  ;  the  artery  is  then  more  fully  isolated,  by  the  same 
means  ;  and  the  aneurism  needle  is  passed  from  the  inner  side.  The 
wound  is  managed  in  the  ordinary  way ;  by  position  of  the  trunk  and 
limbs,  abdominal  relaxation  is  maintained ;  and  the  whole  abdominal 
contents  are  supported,  especially  if  the  patient  sufi'ers  from  a  cough, 
by  means  of  a  firmly-pinned  binder. 

This  operation  is,  in  general,  easily  performed;  unless  when  great 
obesity  is  encoimtered ;  and  is,  perhaps,  the  most  successful  of  its  class. 
In  aneurism,  the  point  for  securing  the  vessel  must  necessarily  vary  ac- 
cording to  the  bulk  and  site  of  the  tumour.* 

The  Internal  Iliac  was  first  tied  by  Stevens  of  Vera  Cru^  in  1812, 
on  account  of  gluteal  aneiuism  in  a  negress.  This  vessel  may  requu-e 
deligation  on  account  of  aneurism  of  its  branches  ;  and  the  operation 
has  also  been  resorted  to  on  accoimt  of  hemorrhage  from  these.  Bleeding 
from  deep  perineal  wounds,  for  example,  may  possibly  not  otherwise  be 
restrained.  And  in  false  aneurism  of  the  gluteal  or  ischiatic  arteries,  this 
operation  is  by  some  considered  preferable  to  direct  incision  of  the 
tumour.  The  securing  of  the  vessel  is  attended  with  about  the  same 
amount  of  difficulty  and  hazard  as  obtains  in  the  case  of  the  common  iliac 
artery.  The  patient  having  been  j)laced  as  before,  an  incision  is  begun 
over  the  middle  of  Poupart's  ligament,  and  carried  upwards,  as  in  the 
line  of  the  former  incision,  to  the  extent  of  three,  four,  or  five  inches ; 
the  extent  varying  according  to  the  contemplated  dej)th  of  the  vessel,  and 
always  leaning  rather  to  the  side  of  unnecessary  ampHtude.  The  com- 
parative length  of  the  external  wound,  intrinsically,  will  have  but  little 
effect  on  the  success  of  the  operation ;  and  yet  it  has  a  most  important 
bearing  on  it,  according  as  it  facilitates,  or  impedes,  the  accomplish- 
ment of  exposiure  and  deligation.  The  abdominal  muscular  layers 
having  been  cut  through,  the  transversalis  fascia  having  been  divided, 
and  the  peritoneum  having  been  pushed  aside,  as  previously  directed, 

*  When  aneurism  involves  the  external  iliac  up  to  or  beyond  its  origin,  it  has 
been  suggested  by  Mr.  Syme  that  the  sac  should  be  laid  open  extra-peritoneally,  the 
aorta  being  meanwhile  compressed,  and  the  vessels  tied  where  they  enter  the  sac.  In 
two  examples  he  has  carried  this  proposal  into  execution. 
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uutil  the  ureter  is  seen  separated  from  tlie  psoas  muscle  along  with  the 
peritoneum,  the  sacro-iliac  articulation  is  felt ;  and  there  within  the 
brim  of  the  pelvis  the  vessel  mil  be  found  pulsating.  The  origin  of  the 
artery  is  nearly  opposite  the  centre  of  a  line,  drawn  from  the  anterior 
superior  spinous  process  of  the  ilium  to  the  umbilicus.  Usually  the 
external  iliac — first  found — proves  the  best  guide  to  the  internal.  Iso- 
lation is  effected  by  the  finger-nail,  and  by  the  end  of  the  aneurism 
needle.  It  is  not  necessary  to  use  the  Icnife  here,  as  the  areolar  tissue 
surrounding  the  vessel  is  so  loose.  The  wound  being  then  fully  opened 
by  assistants,  the  needle  is  passed,  from  within  outwards ;  taking  care  to 
avoid  the  ureter  and  peritoneum  internally,  the  internal  iliac  vein  which 
nes  posteriorly,  and  the  external  iliac  vein  which  lies  to  the  front  and 
passes  behind  the  origin  of  the  artery.  The  point  of  deligation  should 
be  made  at  a  suitable  distance  from  the  iliac  bifurcation. 

Ligature  of  the  Common  Iliac  may  be  required  for  aneurism.  It 
has  also  been  resorted  to  on  account  of  hemorrhage  implicating  the 
external  and  internal  iliac  arteries  ;  and  is  recommended  by  some  for  the 
arrest  of  secondary  hemorrhage  after  high  amputation  in  the  thigh. 
The  vessel  is  reached  by  an  incision  identical  with  that  just  described ; 
and  the  operation  is,  perhaps,  as  easy  and  promising  as  the  preceding. 
The  vein  is  found  on  the  inner  and  pelvic  aspect  of  the  artery,  on  the 
left  side ;  on  the  right,  it  lies  behind  and  then  external  to  the  artery, 
behind  which  the  left  common  iliac  vein  also  passes  to  its  termination  in 
the  vena  cava  inferior. 

A  similar  incision,  extended  upwards,  may  serve,  as  already  stated, 
for  deligation  of  the  aorta. 

The  Femorals. 

Aneurism  of  the  Common  Femoral,  or  of  the  Superficial  Femoral,  or  of 
the  Profunda,  as  formerly  observed,  requires  deligation  of  the  external  iliac. 
False  aneurism  may  form  in  the  lower  part  of  the  superficial  femoral ; 
and  for  this,  the  ordinary  operation  for  such  an  accident  is  requisite ; 
namely,  incision  of  the  sac,  and  deligation  of  the  artery  above  and  below 
the  wounded  part.  But,  on  account  of  the  close  cohesion  which  exists 
between  the  artery  and  vein,  and  the  risk  of  injury  to  the  latter  by  such 
an  operation,  in  this  situation,  ligature  on  the  cardiac  side  of  the  aneurism 
has  been  recommended  in  preference.  In  one  case,  where  the  aneurism 
was  situated  at  the  commencement  of  the  adductoral  sheath,  Mr.  Syme 
tied  the  superficial  femoral  with  success.  Aneurismal  varix,  too,  is  occa- 
sionally met  with  here,  of  traumatic  origin  ;  a  penetrating  wound  having 
been  inflicted  by  the  grasping  of  a  knife,  or  other  sharp-pointed  instru- 
ment, between  the  thighs.  It  may  prove  but  little  troublesome,  and 
demand  no  other  treatment  than  support  of  the  part  by  bandaging. 

The  Popliteal  is  probably  the  most  common  of  all  external  aneurisms ; 
and,  hitherto,  the  Hunterian  application  of  ligature  to  the  superficial  femo- 
ral has  been  the  only  approved  mode  of  treatment.  Latterly,  however,  as 
elsewhere  explained,  the  application  of  pressure,  instead  of  the  ligature, 
has  been  employed ;  and  experience  has  given  undoubted  testimony  to 
the  efficacy  of  the  practice.  There  are  patients,  doubtless,  who  may  prove 
intolerant  of  pressure  ;  and  there  may  be  others  who  prefer  the  apparent 
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certainty  of  the  knife  and  ligature,  to  the  apparent  uncertainty  and  delay 
of  the  compressor.  But  a  largo  number  of  cases  are  assuredly  capable  of 
cure  by  pressure  properly  applied  ;  without  risk,  witli  but  little  pain  or 
inconvenience,  and  without  any  wearisome  amount  of  privation  or  con- 
finement. The  skin,  which  is  to  bear  the  pressure  of  the  instrument,  is 
protected  by  a  layer  of  thick  soap-plaster  ;  and  that,  again,  may  bo 
covered  by  leather.  More  than  one  compressor  is  usedj  so  that  the 
pressure  is  made  at  different  parts,  at  different  times ;  and  the  burden  of 
it  is  not  all  thrown  on  one  point,  but  subdivided,  and  thus  rendered  more 
tolerable.  Instead  of  the  clamp,  compress,  and  complicated  apparatus, 
consisting  of  a  combination  of  screws  and  caoutchouc  straps,  which  were 
employed  about  ten  years  ago,  leaden  weights  are  now  frequently 
used.  These  resemble  a  conical  bullet  in  shape,  each  weighing  on  an 
average  from  five  to  ten  lbs. ;  and  when  confined  in  a  stout  leather  case 
or  socket  attached  to  and  over  the  thigh,  they  can  have  their  dead  weight 
so  directed  as  to  control  the  circulation  through  the  femoral  artery  with 
more  comfort  to  the  patient  than  in  any  other  manner.  Using  several 
such  weights,  along  the  course  of  the  vessel  in  the  thigh — they  may  be 
applied  alternately ;  or  the  same  instrument  may  be  shifted  in  its  socket 
with  a  like  effect.  Best  of  all,  however — most  efficient,  most  exact,  and 
most  tolerable — is  "  animal  pressure,"  applied  by  the  steady  and  inteUi- 
gent  fingers  of  assistants,  in  suitable  relays.  It  is  never  to  be  forgotten, 
that  all  severity  of  pressure  is  unnecessary ;  and  that  it  is  not  our  object 
completely  to  arrest  the  arterial  flow  at  the  compressed  point.  And  it 
is  also  important  to  remember,  that  should  this  mode  of  treatment  fail, 
it  by  no  means  interferes  with  subsequent  performance  of  the  ordinary 
operation ;  but,  on  the  contrary,  the  constitutional  treatment  suitable  for 
pressure  renders  the  success  of  subsequent  deligation  all  the  more  pro- 
bable. The  only  fear  may  be  that  the  collateral  circulation,  if  the  com- 
pression fails  after  having  been  long  continued,  may  have  become  so 
freely  established  as  to  render  the  subsequent  application  of  the  hgature 
insufficient. 

More  recently,  direct  compression  of  the  popliteal  tumour  by  flexion  of 
the  knee  has  been  advocated  by  Mr.  Hart  and  others.  This  may  be  em- 
ployed either  singly  or  in  combination  with  compression  of  the  femoral. 
The  beneficial  effect  of  this  method  of  direct  compression,  as  contrasted 
with  the  measures  resorted  to  for  a  like  purpose  by  the  older  surgeons, 
seems  to  be  referrible — 1st,  To  the  natural  textures  being  the  medium 
by  which  the  compression  is  exerted ;  2d,  That  the  bending  of  the  knee 
not  only  compresses  the  aneurism,  but  alters  the  course  of  the  popliteal 
artery  by  increasing  its  curve,  and  thus  proportionately  diminishes  the 
force  with  which  the  blood  passes  through  it  into  the  aneurismal  sac. 
In  eff'ecting  compression  by  flexion,  a  worsted  stocking  should  be  drawn 
upon  the  limb,  a  roller  bandage  having  been  first  applied  uniformly  fi'om 
the  toes  up  to  the  knee.  To  the  sole  of  the  stocking,  straps  or  bandages 
are  attached,  by  which  the  heel  can  be  gradually  approximated  to  the 
buttock,  by  means  of  buckles  upon  a  waist-belt  firmly  fixed  round  the 
loins.  The  management  of  this  simple  apparatus  is  entrusted  to  the 
patient,  who  is  confined  to  bed,  and  directed  to  increase  or  diminish  the 
traction  on  the  heel  according  to  his  sensations.    He  should  be  fed  on 
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a  non-stimulatiug  diet,  and  opiates  should  bo  administered  at  night  to 
procure  sleep,  if  required. 

Eecorded  facts  seem  to  prove  the  following  conclusions  with  rcler- 
enco  to  compression,  direct  and  indirect : — 1,  That,  in  popliteal  aneurism, 
skilful  compression  of  the  femoral  is  often  capable  of  curing  the  disease, 
ixnd  that  with  comparative  and  almost  absolute  safety  to  life  and  limb  ; 
2,  That  the  time  expended  in  cure  is,  on  an  average,  not  greater  than  in 
the  treatment  by  ligature ;  3,  That  failure  by  compression  has  not 
hitherto  been  found  to  preclude  success  by  subsequent  recourse  to  deli- 
g-ation ;  4,  And  that  consequently  compression,  when  skilfully  employed, 
being  quite  safe,  and  not  more  tedious  than  the  ligature  when  it  suc- 
ceeds, should  in  the  great  majority  of  cases  be  fau'ly  tried.  The  only 
disadvantage  of  compression  is  the  care  and  trouble  necessary  on  the 
part  of  the  attendant,  with  irksomeness  and  sometimes  very  considerable 
suffering  on  the  part  of  the  patient.  The  obvious  and  great  advantage 
of  dehgation,  on  the  other  hand,  is  the  facility,  simplicity,  and  economy 
of  time  in  its  execution,  with  probable  exemption  from  suffering  after- 
wards by  the  patient,  in  successful  cases.  The  formidable  disadvantage 
is,  its  proved  risk  to  hfe  and  limb.* 

When  ligature  of  the  superficial  femoral  is  determined  upon,  the 
operation,  as  first  practised  by  Mr.  Hunter  (1785),  beneath  the  crossing 
of  the  sartorius,  is  rarely  performed  at  the  present  day ;  the  method 
of  Scarpa,  at  the  crossing  of  the  muscle,  being  preferred,  on  account  of 
its  greater  facility  and  safety.  The  patient  is  placed  recumbent,  with  the 
upper  part  of  the  thigh  suitably  exposed,  by  bending  the  knee  and  laying 
the  limb  upon  a  piUow  on  its  outer  side.  Having  shaved  the  hollow  of 
the  groin,  if  necessary,  the  surgeon  feels  for  the  pulsation  of  the  vessel 
at  the  apex  of  Scarpa's  triangle,  where  the  upper  margin  of  the  sartorius 
crosses  the  adductor  longus.  This  usually  corresponds  to  a  point  about 
four  inches  below  Poupart's  ligament.  Should  the  patient's  thigh,  how- 
ever, be  so  thickly  clothed  with  fatty  texture  as  to  render  the  pulsations 
feeble,  and  the  hollow  indistinct,  he  may  be  directed  slightly  to  adduct 
and  raise  the  thigh,  so  as  to  make  the  inner  edge  of  the  sartorius  salient ; 
and  towards  this  the  femoral  is  traced,  by  an  imaginary  line,  from  the 
middle  of  Poupart's  ligament.  An  incision  of  two  or  three  inches  in 
length  is  then  made,  in  the  course  of  the  vessel ;  so  placed,  that  its 
centre  may  correspond  to  the  point  of  crossing  of  the  sartorius.  The 
first  incision  should  expose  the  fascia,  and  display  the  fibres  of  the  sar- 
torius passing  downwards  and  inwards ;  above  this  the  fascia  is  opened 
to  the  full  extent  of  the  wound,  and  the  muscle  is  drawn  outwards  by 
means  of  a  blunt  hook  •  a  Httle  areolar  tissue  is  then  cut  through,  and 
the  sheath  is  exposed  and  freely  opened.  The  arterial  coats  are  now 
cleared  transversely,  so  as  to  recognise  the  outHne  of  the  vessel ;  and  in 
a  longitudinal  direction,  only  so  far  as  to  admit  of  a  free  passage  to  the 
needle.  In  the  external  wound,  the  anterior  saphena  vein  is  avoided ; 
in  the  deep  dissection,  avoidance  of  the  femoral  vein  cannot  too  promi- 
nently occupy  our  regard.    The  needle  is  passed  very  cautiously,  so  as 

*  Fide  Tufnell,  op.  cit.  ;  and  Brit,  and  For.  Med.  Chir.  Rev.,  Oct.  1851,  p.  4/0. 
Vide  also  cases  by  the  author,  Edin.  Med.  and  Surg.  Journal,  Jan.  1855,  p.  33. 
Howden,  Med.  Chirurg.  Transac,  vol.  xxi.  p.  318. 
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to  prevent  all  injury  to  tlic  vein  ;  which  is  situated  posteriorly,  and  may, 
if  the  vessel  is  tied  higli,  Le  partly  seen  bulging  out  on  the  inner  aspect 
of  the  artery.  In  passing  the  needle,  material  assistance  will  be  obtained 
by  holding  the  areolar  tissue,  which  has  been  cleared  from  the  arterial 
coats,  stretched  transversely  by  means  of  catch  forceps.  Should  the 
vein  be  wounded,  or  partially  included  in  the  ligature,  the  obstruction  of 
this  vessel,  along  with  the  artery,  is  sure  to  determine  the  occurrence  of 
gangrene.  A  small  escape  of  blood,  however,  as  the  needle  is  being 
carried  round  the  artery,  does  not  necessarily  imply  that  the  vein  has 
been  injured,  but  only  that  a  small  nutrient  vessel  has  been  torn,  perhaps  ; 
and  such  hemorrhage  always  ceases  when  the  ligature  is  tightened.  The 
point  usually  chosen  for  deligation  is  where  the  vessel  is  crossed  or  con- 
cealed by  the  sartorius ;  sufficiently  removed  from  the  profunda ;  and 
not  too  near  the  aneurismal  tumour. 

In  performing  this  operation,  the  surgeon  should  always  make  sure 
that  the  tightening  of  his  ligature  has  a  satisfactory^eifect  on  the  tumour  ; 
for  there  is  the  same  risk  of  a  high  division  here,  as  in  the  case  of  the 
humeral  artery ;  and,  consequently,  two  parallel  vessels  may  exist  as  in 
Sir  C.  Bell's  well-laiown  case.  After  deligation,  a  relaxed  position  of 
the  limb  is  maintained,  for  obvious  reasons. 

In  performing  the  operation  beneath  the  crossing  of  the  sartorius, 
the  incision  should  commence  over  this  muscle,  and  extend  beyond  its 
external  lower  border,  and  the  same  parts  are  cut  through  as  in  the 
higher  operation ;  the  muscle  requiring  to  be  drawn  inwards  by  means 
of  a  hook.  The  fascia  wiU  here  be  found  much  stronger  than  above  ; 
and  the  long  saphenous  nerve  wiU  be  seen  to  the  outer  side  of  the  artery, 
which  is  here  more  abundantly  supplied  with  an  envelope  of  areolar 
tissue  within  its  sheath. 

In  most  cases,  after  ligature  of  the  femoral,  the  collateral  circulation 
becomes  established  vsith  more  difficulty  than  in  the  obhteration  of 
other  arterial  trunks  for  aneurism.  Hence,  mortification  is  apt  to  ensue. 
In  some  few  cases,  however,  such  a  very  free  circulation  eventually 
occurs,  that  the  symptoms  of  aneurism  return  so  soon  as  pulsation  in 
the  tibials  becomes  distinct.  In  such  cases,  treatment  by  flexion,  whether 
previously  employed  or  not,  should  be  had  recourse  to. 

On  account  of  secondary  hemorrhage  in  thigh  stumps.  Ligature  of  the 
superficial  femoral  was  at  one  time  frequently  employed ;  unnecessarily, 
however,  as  we  know  now  that  mere  suppuration  of  a  wound  may  con- 
stitute no  obstacle  to  tying  a  vessel  bleeding  upon  its  surface. 

For  aneurism  of  the  superficial  femoral  in  its  upper  part,  the  Common 
Femoral  may  be  tied.  But  this  vessel  is,  for  obvious  anatomical  reasons, 
not  favourably  circumstanced  for  successful  deligation ;  and,  in  conse- 
quence, the  equally  simple  and  greatly  more  certain  operation,  on  the 
external  iliac,  is  to  be  preferred.  In  recent  wound  of  the  common 
femoral,  however,  with  or  without  the  formation  of  false  aneurism,  the 
ordinary  rules  of  surgery  are  to  be  upheld ;  the  part  is  cut  directly  into, 
and  the  vessel  is  secured  above  and  below  the  wound.  The  femoral 
vein,  here  on  the  pubic  side  of  the  artery,  ia  carefully  avoided. 
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The  Popliteal. 

For  aneurism,  or  for  bleeding,  in  connection  with  the  posterior  tibial, 
the  Popliteal  artery  may  be  tied  ;  but  ligature  of  the  superficial  femoral, 
below  where  it  is  crossed  by  the  sartorius,  is  a  preferable  operation. 
For  wound  of  the  popliteal  itself,  however,  ligature  of  that  vessel  is 
necessary,  according  to  the  general  principles  of  surgery.  The  patient 
having  been  secured  in  a  prone  posture,  a  free  incision  is  made,  traversing 
the  popHteal  space,  and  penetrating  through  the  skin,  areolar  tissue,  and 
fascia.  The  deep  dissection  is  continued  cautiously,  along  the  borders  of 
the  semi-tondinosus  and  semi-membranosus  muscles.  On  the  edge  of 
the  latter  muscle,  the  artery  may  be  felt  beating  ;  perhaps  overlapped  by 
it.  The  vein  is  superficial,  and  somewhat  external  to  the  artery.  The 
nerve  is  both  on  a  more  superficial  plane,  and  on  the  exterior  of  the 
mesial  line.  The  vessel  is  most  readily  exposed  and  secured  thus  in 
the  upper  part  of  its  course. 

When  it  is  necessary  to  tie  the  lower  part  of  the  popliteal  otherwise 
than  by  an  extension  of  an  abeady  existing  incision,  this  may  be  effected 
in  another  way  : — The  limb  having  been  laid  on  its  outer  side,  with  the 
knee  flexed  and  laid  on  a  pillow,  an  incision  is  made  along  the  tibial 
aspect  of  the  inner  head  of  the  gastrocnemius,  commencing  a  little  over 
the  inner  hamstring  tendons,  and  extending  downwards  for  four  or  five 
inches.  The  internal  sapliena  vein  should  be  avoided  if  possible  ;  and 
the  fatty  texture  having  been  divided,  the  fascia  is  opened  to  the  full 
extent  of  the  external  wound.  The  gastrocnemius  is  then  turned  out- 
wards, and  the  fascia  covering  the  popliteus  muscle  exposed.  Following 
the  lower  border  of  this  muscle  and  the  origin  of  the  inner  head  of  the 
soleus,  the  termination  of  the  popliteal  artery  will  be  reached,  accom- 
panied by  the  vein  and  posterior  tibial  nerve,  closely  bound  together 
by  the  fibrous  tissue  passing  between  the  heads  of  the  soleus.  The 
nerve  and  vein  having  been  carefully  cleared  from  the  artery,  its  deliga- 
tion  is  easily  effected. 

Tlie  Tibials. 

These  vessels  may  require  ligature  on  account  of  recent  wound,  or 
for  the  cure  of  false  aneurism  formed  at  some  part  of  their  course.  For 
secondary  hemorrhage,  ligature  of  the  femoral  is  to  be  preferred ;  if 
recourse  to  an  operation  of  this  kind  should  ever  be  deemed  expedient. 
The  posterior  tibial  and  perineal  have  been  tied  on  account  of  aneurism 
by  anastomosis  affecting  the  muscles  of  the  deeper  layer  on  the  back  of 
the  leg. 

Ligature  of  the  Posterior  Tibial,  at  the  upper  part  of  its  course,  is 
an  operation  of  considerable  difficulty.  Two  methods  are  recommended — 
one  consisting  of  a  direct  incision  on  the  vessel,  through  the  centre  of 
the  gastrocnemius  and  soleus ;  the  other  reaching  the  vessel  from  the 
lateral  aspect.  The  latter  is  usually  preferred,  except  in  the  case  of  a 
wound  already  existing.  The  limb  having  been  placed  on  its  outer  side, 
a  free  incision  is  made  parallel  to  the  edge  of  the  tibia,  and  over  the 
inner  head  of  the  gastrocnemius  ;  the  fascia  is  then  divided  at  the  margin 
of  this  muscle — the  cutaneous  wound  being  displaced  inwards  for  this 
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purpose — turning  the  inner  belly  of  the  gastrocnemius  outwards ;  the 
soleus  is  tlien  cut  through  in  the  line  of  the  original  incision ;  and  in 
doing  this  the  existence  of  its  tendon  on  its  under  surface  must  he  borne 
in  mind.  The  deep  fascia  is  now  exposed  and  divided ;  and  the  artery  will 
be  found  about  an  inch  from  the  tibia,  between  the  concomitant  veins,  and 
with  the  nerve  on  its  fibular  side.  Separation  of  the  veins  is  made  very 
carefully,  while  the  edges  of  this  deep  wound  are  as  much  retracted  as 
possible  by  means  of  copper  spatulffi  ;  the  Imee  being  bent,  and  the  foot 
extended,  so  as  to  relax  the  muscles  of  the  calf.  The  needle  is  passed 
from  without  inwards.  In  the  middle  of  the  leg,  a  similar  operation  re- 
quires to  be  performed,  as  the  soleus  still  takes  origin  from  the  tibia  ; 
the  line  of  incision  should,  however,  be  nearer  the  tibial  margin  than 
in  the  former  case  ;  about  two  fingers'  breadth  being  a  suitable  distance. 

At  the  lower  part  of  the  leg,  the  vessel  is  reached  much  more  readily ; 
by  making  an  incision  midway  between  the  tibial  margin  and  the  tendo 
Achillis.  Two  layers  of  fascia  require  division,  when  the  nerve  will  be 
recognised  ;  and  by  a  little  dissection  to  its  tibial  side,  the  artery  will  be 
exposed,  with  its  concomitant  veins.  Separating  the  vessel  from  these, 
the  ligature  is  applied  in  the  ordinary  way. 

At  the  ankle,  the  operation  is  also  simple.  A  semilunar  incision  is 
made  behind  the  malleolus,  midway  between  it  and  the  tendo  Achillis  ; 
or  the  finger,  applied  behind  the  malleolus,  may  be  a  sufficient  guide  to 
the  line  of  wound.  The  areolar  tissue  having  been  divided,  a  strong 
aponeurosis  is  exposed;  this  having  been  cautiously  cut  through,  the 
vessels  are  found ;  and,  the  artery  having  been  separated  from  its  con- 
comitant veins,  the  needle  is  passed  in  any  direction  that  is  most  con- 
venient— as  the  nerve  is  generally  quite  out  of  the  way,  being  situated 
between  the  artery  and  the  tendo  AchiUis. 

The  Anterior  Tibial,  in  the  first  part  of  its  course,  is  on  the  posterior 
aspect  of  the  inter-osseous  membrane,  and  cannot,  of  course,  be  reached 
from  the  front  of  the  leg.  After  passing  through  the  inter-osseous  liga- 
ment, which  it  does  about  a  hand's  breadth  beneath  the  tuberosity  of  the 
tibia,  it  may  be  tied  in  any  part  of  its  track,  which  is  indicated  by  a 
line  from  the  head  of  the  fibula,  to  the  outer  side  of  the  tendon  of  the 
tibialis  anticus,  or  interspace  between  the  great  and  second  toe.  The 
operation,  when  high,  is  difficult.  In  operating,  a  free  incision  is  made 
between  the  extensor  communis  digitorum  and  tibialis  anticus ;  and  it  is 
well  to  make  a  transverse  division  of  the  investing  fascia,  at  each  ex- 
tremity of  the  wound,  as  this  enables  the  muscles  to  be  more  easily 
separated  and  held  aside.  The  foot  should  now  be  flexed  ;  and  following 
the  nervous,  venous,  and  arterial  radicles  which  spread  on  either  side 
down  to  the  inter-osseous  ligament,  the  artery  will  be  found,  with  the 
nerve  to  the  outer  side.  In  the  middle  of  the  leg,  the  artery  is  placed 
between  the  tibialis  anticus  and  the  extensor  proprius  pollicis,  with  the 
nerve  in  front,  lying  upon  the  artery. 

At  the  lowest  part  of  the  leg,  a  less  incision  is  necessary ;  the  vessel 
being  much  more  superficial.  The  wound  is  made  on  the  fibular  side  of 
the  tendon  of  the  extensor  proprius  pollicis.  The  vena3  comites,  and 
the  anterior  tibial  nerve,  which  now  lies  to  the  inner  side,  are  carefully 
separated  before  passing  the  ligature. 
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Should  it  seem  necessary  to  secure  the  vessel  on  tlie  instep,  by 
regular  dissection,  it  is  found  by  an  incision  on  the  fibular  side  of  the 
tendon  of  the  extensor  proprius  pollicis,  in  the  line  of  the  inter-osseous 
space. 

The  Peroneal  Artery  may  be  exposed,  by  a  free  incision  on  the 
posterior  and  tibial  aspect  of  the  fibula.  It  is  found  concealed  beneath 
the  inner  edge  of  the  flexor  longus  pollicis,  under  cover  of  the  inner 
margin  of  the  fibula. 

Deligation  of  the  arteries  of  the  leg,  however,  being  seldom  if  ever 
required,  except  on  account  of  recent  wound,  all  rules  for  regular  dissec- 
tion may  be  in  a  great  measure  dispensed  with  ;  the  extent  and  form  of 
incision  depending  very  much  on  those  of  the  wound  already  existing, 
and  the  bleeding  point  being  the  best  guide  to  the  injured  vessel ;  avoid- 
ing, however,  in  all  cases,  as  far  as  possible,  all  unnecessary  transverse 
division  of  muscixlar  fibre  and  tendons. 

In  bleeding  from  the  foot,  as  in  the  hand,  compression  wiU  generally 
be  found  quite  efiicient,  and  preferable,  except  in  the  case  of  an  open 
wound,  to  cutting  through  important  parts  with  a  view  to  the  application 
of  ligatm'e.  In  amputation  of  the  great  toe  and  its  metatarsal  bone, 
much  difficulty  is  frequently  experienced  by  copious  hemorrhage  taking 
place  from  the  divided  commimicating  artery,  which  passes  from  the 
dorsal  artery  of  the  foot  to  join  the  plantar  arch.  If  the  vessel  is  not 
at  once  secured  by  ligature,  a  pad  of  lint  should  be  placed  in  the  angle 
between  the  second  metatarsal  bone  and  the  internal  cuneiform,  and 
supported  in  its  place  by  a  bandage. 


CHAPTER  LXVI. 


AFFECTIONS  OF  THE  JOINTS  OF  THE  LOWER 

EXTEEMITY. 

Morbus  Coxarius. 

The  hip-joint  is  Liable  to  the  common  diseases  of  articulations  ;  but,  from 
its  position,  the  exciting  causes  of  synovitis  affect  it  but  little,  compara- 
tively. It  is  a  common  seat  of  chronic  rheumatic  arthritis,  attended  witli 
porcellanous  formation,  interstitial  absorption,  adventitious  product,  and 
other  chronic  structural  changes.  It  is  sometimes  affected  by  neuralgia, 
also ;  and  then  is  constituted  the  true  Coxalgia — a  term  -which,  like  its 
analogue  Omalgia,  has  been  improperly  applied  to  structural  change. 
But  the  most  important  as  well  as  the  most  common  aifection  to  which 
this  joint  is  liable,  is  chronic  disorganization  of  the  acetabulum  and  head 
of  the  femur ;  to  which  the  term  Morbus  Coxarius  is  applied. 

There  is  reason  to  believe  that  the  morbid  changes  usually  observe  the 
following  sequence.  An  ostitic  change  takes  place  in  the  cancellated 
tissue  of  the  acetabulum  and  of  the  head  and  neck  of  the  femur.  This 
may  be  of  a  tubercular,  or  inflammatory  kind.  After  a  time,  a  chronic 
inflammatory  process  is  kindled  ;  and  suppuration  and  disintegration 
ensue,  affecting  chiefly  that  part  which  is  immediately  beneath  the  arti- 
culating cartilage.  The  cartilage  is  then  involved  ;  partly  by  ulcerative 
erosion,  partly  by  necrosis  of  patches.  Matter  is  effused  into  the  synovial 
capsule ;  and  acute  disintegration  of  the  articulation  is  established. 
The  cartilage  perishes  more  and  more  ;  the  head  of  the  bone  crumbles 
down ;  the  joint  fills  with  pus,  and  is  converted  into  the  condition  of 
abscess ;  the  matter  makes  its  way,  more  or  less  rapidly,  and  at  one 
or  more  points,  through  the  restraining  textures  ;  corresponding  pointing 
takes  place,  followed  by  evacuation;  and  then  either  the  work  of  disin- 
tegration may  advance  with  a  fresh  and  fatal  energy,  or  a  lull  may  be 
experienced,  and  anchylosis  may  ensue.  Such  we  believe  to  be  the  ordi- 
nary course.  By  some  the  disease  is  supposed  to  commence  rather  in 
the  head  of  the  jfemur  than  in  the  acetabulum. 

A  more  rapid  and  acute  destruction  of  the  joint  may  follow  the 
inflammatory  process  primarily  affecting  the  synovial  apparatus.  But 
the  term  morbus  coxarius  is,  in  strict  accuracy,  limited  to  the  chronic 
and  gradually  nascent  affection,  which  commences  in  the  hard  textures. 

The  disease  is  conveniently  divided  into  two  stages.  The  first, 
the  period  which  is  occupied  in  the  incipient  change  of  structure ;  with- 
out such  loss  of  substance  as  to  cause  change  of  form,  and  with  the 
synovial  capsule  yet  entire  ;  denoted  by  apparent  elongation  of  the  limb. 
The  second,  corresponding  to  loss  of  substance,  change  of  form,  and  dc- 


MORBUS  COXAllIUS. 


1297 


structioii  of  tho  joint ;  iudicatod  by  tlie  limb's  shortening  and  distortion. 
By  some,  howevoi-,  the  symptomatic  indications  of  the  disease  are  pre- 
sumed to  be  related  to  three  stages.  The  first  stage  corresponding  to 
commencing  ostitic  change  ;  the  second,  to  the  inflammatory  accession  ; 
while,  in  tho  third,  the  suppurative  result  and  destruction  of  the  articu- 
lation are  included.  The  aifection  is  most  common  in  the  young,  more 
especially  between  the  ago  of  seven  and  the  period  of  puberty,  and  in 
those  of  strumous  habit.  It  may,  or  may  not,  be  connected  with  some 
external  injury  as  its  exciting  cause. 

The  primary  symptoms  are  deceptive.  They  are  such  as  may  attend 
on  dentition  in  childhood,  or  on  general  disorder  of  health  in  adolescence ; 
they  may  simulate  rheumatism  also  ,  and  they  are  every  day  mistaken 
for  primary  affection  of  the  knee.  Obscure  pains  are  felt  in  the  knee 
and  thigh,  and  occasionally  in  the  hip.  The  limb  is  weak,  and  its  weak- 
ness is  complained  of — increasing  with  exercise ;  it  is  felt  to  be  long  as 
well  as  weak  ;  it  is  dragged,  rather  than  moved,  in  walking  ;  in  standing 
it  is  somewhat  advanced,  while  but  little  weight  is  borne  on  it ;  and  all 
these  symptoms  are  most  observable  during  fatigue  consequent  on  exer- 
cise. An  inspection,  with  the  body  naked  from  the  waist,  is  essential. 
The  knee,  in  which  for  some  time  great  and  almost  constant  pain  has 
been  complained  of,  may  be  quite  of  a  normal  appearance,  and  also  tole- 
rant of  manipulation.  The  affected  limb  is  decidedly  thinner,  softer, 
and  more  shrunk  in  appearance  than  the  sound  one,  and  somewhat  ad- 
vanced in  position ;  the  patient  resting  on  the  toes  and  ball  of  the  foot, 
with  the  heel  raised  from  the  ground,  and  the  whole  limb  rotated  out- 
wards. To  brmg  the  two  heels  together  requires  an  effort,  with  suitable 
inclination  of  the  pelvis  ;  and  the  effort  usually  causes  aggravation  of 
uneasiness.  As  in  the  analogous  affection  of  the  humerus  the  shoulder 
is  flattened  by  wasting  of  the  deltoid,  so  here  is  found  a  flattening  of 
the  hip  by  wasting  of  the  glutei.  The  fold  between  the  nates  and 
thigh — deep  and  almost  transverse  in  the  normal  state — is  sloping, 
superficial,  and  sometimes  almost  effaced.  Place  the  patient  recumbent ; 
straighten  the  spine,  equalizing  the  position  of  the  pelvis  as  much  as 
possible — and  elongation  of  the  limb  will  be  observed ;  the  knees  and 
heels  by  no  means  corresponding  to  each  other.  This  elongation  is  only 
apparent,  and  is  due  to  twisting  of  the  si^ine  and  pelvis,  so  as  to  relax 
as  much  as  possible  the  psoas  and  ihacus  muscles,  which  tend  to  bear 
the  articular  surfaces  against  each  other ;  as  can  easily  be  proved  by 
measuring  the  sound  and  affected  limbs,  between  two  such  fixed  points 
as  the  anterior  superior  iliac  spine,  and  the  external  malleolus. 

The  foregoing  symptoms,  however,  may  almost  all  be  found  in  the 
delicate  adolescent,  without  disease  of  the  hip.  And  a  further  examina- 
tion is  necessary  for  diagnosis  ;  by  jarring  the  joint  suspected.  Forcible 
abduction  of  the  thigh  causes  pain  in  the  hip ;  so  does  rotation  inwards 
of  the  limb  ;  and  a  still  more  distinct  sensation  follows  concussion,  ap- 
plied either  directly  or  indirectly — by  striking  the  knee,  or  the  sole  of 
the  foot,  or  the  trochanter-major,  smartly.  There  is  also  tenderness  of 
the  groin,  and  behind  the  trochanter. 

Thus  far — the  first  stage — the  disease  is  capable  of  complete  cure  ; 
the  limb  being  left  of  its  normal  length,  and  restored  to  its  normal  form 
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and  capaLililies.  ]?ut,  too  frequently,  tlie  morbid  process  advances. 
Pain  and  tenderness  increase  ;  the  hip  becomes  swoln  ;  and  the  thigh  is 
increasingly  flexed  on  the  pelvis.  A  bulging  is  observable  behind  the 
trochanter ;  and  this  bone  seems  displaced  somewhat  backwards.  En- 
largement also  may  form  over  the  groin  ;  and  the  SM'ellings  may  be  felt 
to  fluctuate.  Opening  and  evacuation  ultimately  take  place  ;  with  one 
of  the  two  results  already  stated. 

In  this,  the  second  stage,  shortening  of  the  limb  is  observed ;  the 
toes  resting  on  the  ground,  without  any  advancement  of  the  limb.  As 
the  shortening  increases,  the  toes  may  not  reach  the  ground  at  all ;  but, 
turning  inwards,  may  dangle  over  the  opposite  member,  as  in  dislocation. 
Or  the  toes  may  be  everted,  as  in  fracture  of  the  neck  of  the  thigh  bone. 
And  it  is  supposed  that  comparative  destruction  of  the  acetabulum  tends 
to  inversion,  while  comparative  destruction  of  the  head  of  the  bone 
favours  aversion  of  the  foot — a  matter  of  some  importance,  were  such 
symptoms  infallible,  in  deciding  upon  the  propriety  of  excision  of  the 
head  of  the  femur  in  advanced  cases  of  the  disease.  This  actual  short- 
ening of  the  limb  is  plainly  symptomatic  of  organic  change  in  the  joint ; 
disorganization  of  hard  tissues  as  well  as  soft,  destruction  of  the  upper 
and  posterior  lip  of  the  acetabulum,  and  abridgment  of  the  head  of  the 
femur.  And  towards  such  shortening,  no  doubt,  a  spastic  action  of  the 
muscles  of  the  hip  contributes  materially,  by  forcing  the  aflfected  bones, 
softened  and  spongy  in  their  texture,  against  each  other,  until  the  remains 
of  the  head  of  the  femur  pass  clear  of  the  acetabulum.  The  hip  appears 
more  and  more  broad  and  prominent ;  though  really  flat  and  wasted  ; 
apparent  enlargement  depending  on  atrophy  of  the  rest  of  the  limb,  with 
twisting  of  the  pelvis.  As  disorganization  advances  within,  the  joint 
becomes  more  and  more  loose  ;  and  dislocation  may  occur,  by  muscular 
action  alone — without  the  intervention  of  a  fall  or  other  injury.  The 
dislocation  is  usually  upwards,  on  the  dorsum  of  the  ilium  ;  and  this 
event  is  of  course  followed  by  increase  of  shortening  in  the  limb,  and  by 
a  still  greater  and  more  marked  deformity  of  the  hip.  Matter,  in  gene- 
ral, continues  to  form ;  and  is  evacuated  at  various  points  ;  at  the  groin, 
behind  the  trochanter,  in  the  thigh.  'Not  unfrequently,  perforation  of 
the  acetabulum  takes  place ;  and  then  the  matter  may  accumulate  within 
the  pelvis,  fatally ;  or  it  may  again  make  its  way  outwards,  through  the 
sciatic  notch,  and  discharge  itself  at  some  part  of  the  hip  or  thigh ;  or 
evacuation  may  take  place  by  the  rectum.  Structural  change  may  ad- 
vance from  bad  to  worse ;  the  patient  perishing  of  hectic.  Or  anchy- 
losis may  take  place  ;  the  patient  recovering  with  a  stiff  joint,  and  a 
slirunk  and  deformed  limb.  In  the  case  of  dislocation — by  no  means  of 
frequent  occurrence — it  sometimes  happens  that  disease  ceases,  and  the 
head  of  the  bone  acquires  a  new  recij)ient  cavity  on  the  dorsum  of  the 
ilium.  More  frequently,  however,  the  head  of  the  bone  seems  to  act  as  a 
foreign  body  in  its  new  site,  and  causes  much  inflammatory  excitement 

Acute  affection  of  the  synovial  apparatus  in  the  hip — by  some  termed 
the  Acute  form  of  Morbus  Coxarius — shews  the  ordinary  characters  of 
synovial  disease.  There  is  rapid  and  uniform  sAvelling  of  the  part,  with 
acute  pain  in  the  hip,  thigh,  and  knee,  much  increased  by  movement 
and  pressure ;  the  thigh  is  bent  upward,  by  spastic  action  of  the  muscles ; 
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and,  very  often,  an  apparent  shortening  of  the  limb  is  to  he  observed, 
dependent  on  twisting  of  the  pelvis  ;  acute  fever  attends;  walking  and 
even  the  erect  posture  are  impracticable ;  often  the  slightest  movement, 
even  during  recumbency,  is  attended  with  great  agony.  If  the  disease 
be  not  speedily  arrested,  suppuration  takes  place ;  the  matter  is  dis- 
charged, by  one  or  more  openings  ;  and  extreme  articular  disorganization 
too  frequently  results,  with  corresponding  disorder  of  the  system.  Such 
a  case  is  met  by  the  ordinary  treatment  adapted  to  acute  synovitis.  Not 
unfrequently,  the  affection  is  partly  of  rheumatic  origin. 

The  chronic  disease,  or  true  morbus  coxarius,  is  also  amenable  to 
the  general  rules  of  practice.  But,  as  already  stated,  it  is  only  in  the 
lirst  stage  that  comj)lete  cure  and  restoration  to  health  can  be  hoped  for. 
The  disease  cannot  be  opposed  too  soon  ;  consequently,  tact  and  experi- 
ence are  of  much  value,  in  enabling  the  practitioner  to  detect  with 
certainty  the  obscure  and  insidious  commencement.  The  paramount 
indication  is  rest ;  one,  however,  wliich  it  is  often  very  difficult  to  main- 
tain effectively.  The  patient  must  be  wholly  confined  to  the  recumbent 
posture.  Neither  the  weight  of  the  body  nor  motion  of  the  limb  must 
for  an  instant  be  permitted  to  act  on  the  affected  joint ;  and  the  best 
way  of  accomplishing  this,  is  to  put  the  patient  to  bed,  and  keep  him 
there  ;  the  parents  and  attendants  having  been  previously  enlisted  in 
the  cause,  by  having  the  importance  of  the  privation  fully  explained  to 
them.  The  best  means  of  securing  complete  repose  is  to  apply  the  long 
splint,  exactly  as  for  fracture  of  the  thigh  bone.  Indeed,  the  wearing  of 
this  splint  may  be  recommended  throughout  the  whole  period  of  cure  ; 
in  order  not  only  to  oj^pose — gently  and  cautiously,  at  first — the  decided 
tendency  to  flexion  of  the  thigh  which  invariably  exists — increasing 
along  with  the  advance  of  disease — but,  with  the  view  of  keeping  the 
muscles  around  the  articulation  as  thoroughly  at  rest  as  possible,  lest  by 
spasmodic  twitching  they  aggravate  the  sufferings  of  the  patient  and  tend 
to  hurry  on  the  destructive  change.  To  facilitate  the  application  of  the 
sphnt,  the  patient  should  be  put  deeply  under  chlorofoi'm,  vvhile  the 
limb  is  completely  extended  by  the  employment  of  gentle  coercion. 

At  first,  a  few  leeches  may  be  advantageously  applied  over  the  hip — 
perhaps  with  repetition,  should  heat  or  pain  seem  to  require  this  ;  and 
then  moderate  counter-irritation  is  maintained,  by  inimction  of  croton  oil, 
or  tartar  emetic*  If  the  tubercular  cachexy  be  suspected,  the  suitable 
opposing  constitutional  management  is  put  in  force — especially  cod-liver 
oil.  And  by  steady  perseverance  in  such  treatment,  for  some  months,  all 
symptoms  of  disease  may  subside ;  the  patient  may  then  dispense  -with 
the  splint,  and  after  confinement  to  the  sofa  during  a  period  of  probation 
he  may  safely  rise,  without  any  feeling  of  local  ailment ;  and,  cautiously 
renewing  the  use  of  the  limb,  he  may  find,  in  duo  time,  all  its  functions 
fully  restored.  But  if  the  disease  threaten  to  advance,  and  the  paia 
prove  specially  violent  at  night,  the  actual  cautery  should  be  applied 
behind  the  trochanter ;  unless,  indeed,  this  be  contra-indicated  by  the 
signs  of  acutely-developed  scrofula. 

*  Part  of  the  remedial  action  of  these  counter-irritants— and  no  slight  part — is 
to  increase  the  security  of  rest  to  the  limb,  by  rendering  all  motion  externally 
painful. 
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When  tlio  second  stage  is  thoroughly  attained,  all  severity  of  treat- 
ment is  inexpedient ;  there  being  then  no  longer  any  hope  of  saving 
structure.  When  matter  has  formed,  and  is  plainly  discernible,  seeking 
the  surface,  an  early  opening  is  advisable — here  as  elsewhere  ;  an  aper- 
ture must  form  sooner  or  later,  and  early  evacuation  may  not  only  give 
relief,  but  may  also  limit  the  size  of  the  abscess.  Then  we  may  hope 
only  for  a  minor  result  of  treatment — anchylosis  ;  or  for  gradual  cessation 
of  disease,  leaving  the  joint  crank,  weak,  yet  movaljle,  and  a  limb  im- 
paired in  both  its  symmetry  and  function.  To  conduce  towards  such 
ends,  we  mainly  trust  to  general  treatment ;  keeping  the  parts  steady  by 
means  of  splints. 

Even  at  this  advanced  stage,  if  possible,  it  v/ill  be  found  advantageous 
to  straighten  the  limb.  No  violence,  however,  is  justifiable  ;  and  chloro- 
form is  administered  simply  with  the  view  of  affording  complete  muscular 
relaxation,  which  the  timidity  of  the  patient  would  be  sure  unintention- 
ally and  unconsciously  to  resist.  When  the  straight  posture  'can  be 
effected,  it  should  be  maintained — by  means  of  the  long  wooden  splint ; 
by  which  simple  application  the  increasing  deformation  of  the  joint  is 
prevented,  and  while  the  spontaneous  arrest  of  the  disease  is  favoured, 
the  position  is  the  most  favourable  for  usefulness  after  anchylosis.  In 
open  disorganization  of  the  joint,  the  straight  splint,  however,  may  not 
be  tolerated  ;  and  then  relief  is  obtained  from  the  gutta  percha  or  leather 
splints,  or  from  the  use  of  the  starch  bandage  suitably  appHed,  as  in  the 
advanced  affections  of  other  joints. 

When  from  synovitis,  imperfectly  resolved,  stiffness  of  the  hip 
remains,  orthopaedic  treatment  may  be  apphed  with  advantage  ;  friction, 
passive  motion,  and  perhaps  subcutaneous  section  of  resisting  muscles. 
But  in  the  case  of  anchylosis  following  structural  change  in  the  joint,  the 
result  of  true  morbus  coxarius,  all  such  attempts  will  be  wisely  desisted 
from ;  we  ought  rather  to  content  ourselves  with  possession  of  a  partial 
cure,  than  incur  the  risk  of  return  of  the  disease  in  an  aggravated  form 
There  are  cases,  however,  in  which  the  propriety  of  resection  may  be 
not  unreasonably  entertained  ;  when,  in  an  open  state  of  the  joint,  after 
spontaneous  dislocation,  the  head  of  the  bone  seems  to  cause  much  ex- 
citement in  its  new  site  ;  when  there  is  good  reason  to  suppose  that  the 
disease  has  all  along  been  chiefly  limited  to  the  head  of  the  bone,  leaving 
the  acetabulum  comparatively  uninjured  ;  and  when  it  seems  probable 
that,  after  removal  of  the  head  of  the  femur,  quiet  might  be  restored  to 
the  joint,  and  a  certain  degree  of  useful  motion  might  be  regained. 
Successful  cases  are  already  on  the  records  of  surgery.* 

The  diagnosis  of  morbus  coxarius  from  other  diseases  is  important. 
It  is  simulated  by  sciatica,  by  enlargement  of  bursse,  by  disease  of  the 
lumbar  vertebrae  or  of  the  sacro-iliac  synchondrosis,  by  rheumatism,  by 
interstitial  absorption  of  the  neck  of  the  thigh-bone  in  the  aged,  and  by 
wasting  of  the  limb  consequent  on  general  irritation  in  the  young.  1. 
Sciatica  is  known  by  the  pain  following  the  course  of  the  sciatic  nerves ; 
the  whole  thigh  and  leg  is  lame  ;  position  of  the  trochanter,  and  the  length 
of  the  limb,  are  unchanged.  2 .  Beneath  the  conjoint  tendon  of  the  psoas 
*  Fide  Lancet,  No;  1285,  p.  414.  In  the  same  Journal,  the  question  of  resec- 
tion, as  applicable  to  this  joint,  will  be  found  well  stated,  No.  1283,  p.  362. 
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mcognus  and  iliacus  internus  muscles,  a  Liirsa  is  interposed,  where  tlie 
tendon  plays  on  the  capsule  of  the  hip-joint.  And  this  bursa  is  liable 
to  clironic  enlargement  ;  causing  pain  in  thp  hip  and  knee,  flexion  of  the 
thigh,  disuse  and  wasting  of  the  member.  The  enlargement  may  be  felt, 
and  is  painful  on  pressure  ;  succussion  of  the  joint  itself  causes  no  pain ; 
abduction  and  rotation  of  the  limb  are  not  attended  with  inconvenience ; 
but  forcible  extension  of  the  thigh  and  inversion  of  the  foot  cause  pain, 
by  stretching  the  affected  part ;  and  pain  is  also  felt  when  the  patient 
himself  flexes  the  thigh,  or  everts  the  foot — the  tendon  then  acting 
directly  on  the  bursal  swelling.  Similar  bursal  enlargement  may  occur 
posteriorly  beneath  the  gluteal  mass.  3.  Disease  of  the  lumbar  vertebrae 
and  sacro-iliac  synchondrosis,  inducing .  neuralgic  pains  in  the  hip  and 
limb,  and  impeding  progression,  is  suspected  when  there  is  absence  of 
the  positive  signs  of  hip -joint  disease,  as  well  as  of  those  of  bursal  affec- 
tion ;  and  the  existence  of  either  may  be  ascertained  by  minute  inquiry 
into  the  history  of  the  case,  with  careful  manipulation  of  the  lumbar  and 
sacral  regions,  while  the  hip-joint  will  be  found  altogether  free  from 
either  tenderness  or  stiffness  if  only  the  pelvic  joints  are  kept  steady.  4. 
Young  girls,  about  the  time  of  puberty,  or  earlier,  are  apt  to  fall  into  a 
state  of  general  disorder  of  system.  Among  other  signs  of  this,  lameness 
of  one  limb  may  occur,  perhaps  with  occasional  pain  of  the  knee  ;  and, 
on  examination,  the  limb  may  be  found  smaller  than  its  fellow,  the 
muscles  soft  and  flabby,  and  the  hip,  consequently,  somewhat  flattened. 
Abduction,  rotation,  and  succussion,  however,  are  all  well  borne  ;  and  on 
the  affected  limb  the  patient  may  hop  round  the  room,  with  impunity. 
It  were  cruel,  as  well  as  futile,  to  confine  that  patient  to  constant  recum- 
bency, to  leech  the  hip,  or  to  bring  out  crops  of  pustules  over  it.  It  is 
sufficient  to  enjoin  moderate  exercise,  sea-bathing,  friction,  and  general 
tonic  treatment.  5,  The  other  affections  mentioned,  as  liable  to  simulate 
hip-joint  disease,  are  detected  by  ordinary  care  in  diagnosis  ;  they 
require  no  special  remarks. 


Resection  of  the  Hip-joint. 

Till  lately,  as  suited  to  cases  of  disease,  this  operation  has  not  had  a 
place  in  surgery  ;  for  long,  however,  the  removal  of  the  head  and  neck  of 
the  femur  had  been  recommended,  as  suitable  in"?  cases  of  gunshot 
fractures  of  the  neck  of  the  thigh-bone,  implicating  the  hip-joint,  where, 
otherwise,  amputation  would  be  necessary.  Still,  though  it  has  fre- 
quently been  performed,  excision  of  the  head  and  neck  of  the  femur, 
with  scooping  out  of  the  acetabulum,  cannot  be  by  any  means  consi- 
dered as  occupying  the  same  position  as  excision  of  the  head  of  the 
humerus,  of  the  elbow,  of  the  knee,  or  even  of  the  wrist-joint ;  the 
grave  objection  to  such  a  procedure  always  being,  the  difficulty  of  so 
tlioroughly  removing  the  diseased  osseous  textures  as  in  the  other  joints. 
As  just  stated,  in  a  few  cases  of  advanced  morbus  coxarius  it  may  be 
deemed  warrantable ;  when  the  head  of  the  femur  is  dislocated,  and  is 
causing  continuance  or  aggravation  of  excitement ;  when  the  joiiat  is 
open  ;  when  the  muscles  are  wasted,  and  the  head  of  the  bono,  conse- 
(juontly,  is  covered  with  little  else  than  skin  and  areolar  tissue ;  and 


1302 


RESECTION  01'  TllK  UIP-JOlNT. 


when  there  is  reason  to  believe  tliat  the  acetabulum  is  comparatively 
free  from  disease  ;  or,  again,  when  the  probe  introduced  tlirough  the 
sinuses  comes  into  distinct  contact  with  diseased  bone  ;  and  especially 
when  this  is  recognised  as  lying  loose  in  the  cavity  of  the  acetabukun,  yet 
so  shut  in  as  to  be  incapable  of  spontaneously  escaping.  In  one  such  case 
I  removed  the  remains  of  the  head  and  neck  of  the  femur  to  reach  the 
exfoliation,  which  I  found  to  consist  of  a  portion  of  the  osseous  tissue  of 
the  acetabulum.  In  connection,  however,  with  this  last  point,  it  k  well 
to  remember  that,  after  dislocation,  the  acetabulum  may  take  on  a  heal- 
ing action,  and,  instead  of  remaining  ulcerated,  may  become  occupied 
by  a  fibrous  tissue.  There  can  be  no  doubt  tliat  in  gunshot  wounds  and 
other  similar  injuries,  involving  the  head  and  neck  of  the  femur  only, 
removal  of  these  parts  is  preferable  to  amputation  of  the  whole  limb  ; 
and  may  be  had  recourse  to  unhesitatingly,  with  a  good  prospect  of 
success.  'No  decided  rules  can  be  laid  down  to  guide  the  manipulations. 
The  form  and  extent  of  the  wound  will  depend,  very  much,  on  the 
nature  of  the  openings  which  already  exist.  A  straight  incision  should 
be  preferred  if  sufficient ;  but  an  extension  backwards  at  right  angles 
will  perhaps  be  found  necessary.  This  should  be  made  upon  the  level 
of  the  trochanter.  A  sufiiciency  of  the  diseased  or  injured  bone  must 
always  be  removed,  and  the  trochanter  major  and  minor  should  generally 
be  included  in  the  excised  parts ;  as,  in  so  doing,  the  muscles  inserted 
into  those  parts  must  be  divided,  and  thus  the  drain  afforded  for  pus 
is  rendered  mnch  more  free  and  direct.  After  the  operation,  treatment 
consists  in  keeping  the  limb  in  the  straight  position,  by  means  of  a  long 
splint  specially  constructed  for  the  purpose,  with  a  large  aperture  corre- 
sponding to  the  wound ;  the  continuity  of  the  splint  being  maintained 
by  a  stout  metallic  hoop  attached  above  and  below  to  the  two  portions 
into  which  the  splint  is  divided.  The  limb  is  placed  straight,  and 
retained  in  that  position. 

In  the  case  of  an  anchylosed  hip,  the  neck  of  the  bone  may  be 
divided ;  with  the  view  of  forming  a  false  articulation  at  the  sawn  part, 
and  so  restoring  motion.  Success  has  already  attended  the  experiment. 
Its  reputation  for  safety  and  expediency,  however,  is  as  yet  by  no  means 
determined  ;  while  the  necessity  for  its  performance  is  more  than  doubt- 
ful ;  as  in  all  such  cases  the  required  mobihty  of  the  pelvic  articulations 
admits,  within  a  very  short  time,  of  a  degree  of  freedom  and  ease  in 
walking,  which  no  operation  diminishing  the  solidity  and  length  of  the 
limb  could  ever  afford  (p.  368). 

Chronic  Rheumatic  Arthritis  of  the  Hijp-joint. 

The  chronic  changes  of  form  which  frequently  occur  in  the  hip-joint, 
have  been  formerly  treated  of.  By  osseous  prodxict,  and  porcellanous 
change — but  especially  by  interstitial  absorption  of  the  head  and  neclc 
of  the  femur,  stalactitic  formation  around  the  head  of  the  bone,  forma- 
mation  of  osseous  ridges  on  the  margin  of  the  acetabulum,  chniinulion  of 
the  depth  of  this,  and  flattening  of  the  head  of  the  femur,  with  thick- 
ening of  the  capsule,  and  formation  of  osseous  nodules  in  its  substance 
— most  serious  lameness  occurs ;  slowly,  but  steadily  advancing,  under 
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the  cover  of  symptoms  characteristic  of  chronic  rheumatism  in  the  part. 
Tlie  importance  of  the  disease  to  the  practitioner  consists  in  its  liability 
to  occur  after  bruise  of  the  hip  and  trochanter  in  elderly  patients  ;  and 
iu  the  danger  of  the  subsequent  deformity  being  attributed  to  a  fracture  of 
the  neck  of  the  thigh-bone,  which,  it  is  supposed,  ho  has  overlooked 
or  maltreated.  On  dissection  the  changes  sometimes  very  closely  simulate 
those  of  fracture  on  the  thigh-bone,  within  the  capsule.  The  symptoms 
are — pain  extending  to  the  knee,  becoming  worse  at  night  and  increased 
upon  motion,  stiffness  of  the  joint,  sliortening  of  the  limb,  and  eversion 
of  the  foot.  Rest  and  gentle  counter-irritation  may  be  required  at  first, 
with  the  continued  use  of  the  hot  salt-water  douche  bath.  The  actual 
cautery  does  not  generally  afford  satisfactory  results.  Constitutional 
alteratives — especially  the  iodide  of  potassium,  and  colchicum  with 
quinine  and  opium — will  be  found  serviceable  in  the  early  stage.  Mer- 
curials are  for  the  most  part  contra -indicated.  The  diet  should  be 
strictly  conformable  to  that  suited  to  a  gouty  or  rheumatic  habit,  while 
stimulants  of  all  kinds  are  injurious.  In  the  advanced  stage  remedies 
are  of  little  avail ;  except  indeed  the  warm  bathing,  which,  with  friction 
aud  regulated  exercise,  should  be  diligently  persevered  in.  Suppuration 
never  occurs  in  these  cases. 

Affections  of  the  Knee  and  Ham. 

Affections  of  the  knee  are  not  so  i^eculiar  as  to  require  separate  con- 
sideration. This  joint,  it  will  be  remembered,  is  especially  subject  to  syno- 
vitis, acute  and  chronic  j  to  degeneration  of  the  synovial  membrane  and 
to  disease  of  the  bone,  with  involvement  of  the  cartilages ;  and  to  the 
formation  of  loose  bodies  within  the  synovial  cavity.  It  is  not  so  suit- 
able for  the  operation  of  Eesection  as  the  elbow  or  shoulder  joints  ;  the 
only  useful  result  being  an  anchylosed  limb,  to  obtain  which  requires  a 
very  long-continued  confinement  of  the  patient  to  bed.  The  only  cases 
in  which,  from  observation,  we  should  be  inclined  to  recommend  the 
operation  are — 1.  Cases  of  injury  in  which  an  operation  is  performed  either 
primarily  for  compound  dislocation,  or  secondarily  for  fracture  through 
the  condyles  with  very  great  deformity  ;  or  when  suppuration  has  taken 
place  in  consequence  of  wound,  and  the  alternative  is  excision  or  amputa- 
tion ;  2.  Cases  of  disease  commencing  in  the  articulating  ends  of  the 
bones,  not  of  a  scrofulous  kiad,  yet  terminating  in  suppuration.  There 
are,  again,  cases  of  disease  commencing  in  chronic  thickening  of  the 
synovial  membrane,  yet  advancing  to  great  involvement  of  the  hard 
textures,  but  where  the  patient  is  of  a  healthy  constitution  and  not  as 
yet  exhausted — except  by  pain — when  the  choice  of  the  patient  in  favour 
of  excision  should  be  acceded  to.  In  scrofulous  cases,  especially  when 
occurring  in  children  or  adolescents  Avho  have  not  attained  their  full 
height,  excision  should  be  unhesitatingly  rejected  ;  because  exhaustion 
is  very  apt  to  occur  from  the  long  confinement  to  bed,  and  also  because 
the  principal  points  of  growth  in  length,  of  both  femur  and  tibia,  having 
been  removed  by  the  operation,  such  a  development  of  the  limb  cannot 
be  expected  as  will  make  it  correspond  to  its  healthy  fellow. 

The  operation  may  be  practised,  either  by  an  II  incision,  or  by  elevat- 
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ing  a  large  and  wide  semilunar  flap,  including  tlie  patella,  on  the  front  of 
the  articulation.  The  patella  in  the  former  mode  of  incision  is  removed, 
in  the  latter  it  is  retained ;  the  crucial  ligaments  are  then  divided,  and 
the  condyles  of  the  femur  are  cleared  and  cut  away  above  the  level  of 
the  central  notch,  by  means  of  a  saw  with  a  movable  back.  The  knife  is 
now  carried  cautiously  behind  the  head  of  the  tibia,  and  a  moderate  slice 
of  its  articulating  surface  removed.  The  bleeding  articular  vessels  hav- 
ing been  tied,  the  incision  is  brought  into  accurate  apposition,  with  the 
ends  of  the  bone  placed  in  contact ;  a  padded  splint  is  applied  behind  ; 
and  a  fracture-box,  or  a  long  splint,  or  sand-bags,  or  two  side  splints 
wrapped  in  a  sheet  and  folded  so  as  to  come  into  firm  contact  with  the 
inner  and  outer  sides  of  the  whole  length  of  the  limb,  should  be  also 
adjusted.  In  the  use  of  any  of  these,  the  apparatus  must  be  so  managed 
and  contrived  as  to  facilitate  the  dressing  of  the  limb.  The  principal 
deformity  which  requires  to  be  overcome  is  a  tendency  to  rotation  out- 
wards, and  eversion  of  the  femur.  The  process  of  consolidation  is  always 
tardy,  occupying  months,  and  often  taxing  the  patience  of  both  surgeon 
and  patient.  In  carefully  chosen  cases,  however,  the  results  are  often 
most  encouraging,  and  quite  repay  any  trouble  or  suffering  which  may 
have  made  the  daily  progress  of  the  case  trying  to  both  parties  concerned. 

i  If  the  patella  is  found  greatly  diseased,  its  articulating  surface  and 
softened  tissues  should  always  be  removed  freely  by  means  of  a  gouge. 

Housejnaid's  Knee — that  is,  enlargement  of  the  bursa  over  the  patella 
— is  extremely  common  in  housemaids,  shop-keepers,  and  others  who 
habitually  exert  much  pressure  on  this  part.  The  affection  is  usually 
chronic  ;  sometimes,  however,  the  case  is  acute,  and  apt  then  to  be 
associated  with  an  inflammatory  process,  not  only  within  but  external  to 
the  bursal  sac,  diffused  along  the  surrounding  areolar  tissue.  The  ordinary 
treatment  is  required. 

Abscess  of  the  Ham  is  by  no  means  unfrequent ;  and  may  be  con- 
nected with  exfoliation  from  the  posterior  part  of  the  femur.  Such 
abscess  usually  points  at  the  inner  side,  throiigh  the  vastus-internus. 
When  the  portion  of  dead  bone  is  large,  considerable  difiiculty  may  be 
experienced  in  effecting  its  removal ;  and  free  incision  may  be  necessary. 
In  some  cases  where  the  disease  is  of  long  standing,  the  division  of  the 
new  bone  to  reach  the  sequestrum  may  be  a  most  tedious  and  arduous 
operation.  It  is  well,  in  all  cases  of  necrosis  of  the  lower  part  of  the 
femur,  especially  when  the  knee-joint  has  already  begun  to  sympathize 
^vith  the  morbid  changes  going  on  in  the  neighbouring  parts,  to  make 
quite  certain  that  the  dead  portion  of  bone  is  loose,  before  commencing 
any  operation  that  involves  cutting  into  the  bone ;  for  while  success  is 
likely  to  allay  all  further  irritation,  an  inefl"ectual  effort  at  the  ^  removal 
has  frequently  determined  acute  suppuration  within  the  articulation.  In 
all  cases,  caution  is  obviously  required,  lest  injury  be  done  to  the  artery, 
vein,  or  nerve. 

Ganghonic  and  bursal  enlargements  form  in  the  ham,  producing  more 
or  less  incoirvenience  ;  and  these  may  be  mistaken  for  aneurism.  They 
are  treated  by  repeated  puncture  by  means  of  a  trocar  and  canula,^  or 
by  puncture  followed  by  injection  as  in  hydrocele,  or  by  blistering 
applied  over  the  surface  as  in  the  case  of  superficial  cysts. 


OHAPTEE  LXVII. 


INJUEIES  or  THE  LOWER  EXTEEMITIES. 

Fractures. 
Fractures  of  the  Pelvis. 

The  "bones  of  the  pelvis  give  way  only  under  great  and  crusliing  force  ; 
a  heavy  weight,  for  example,  passing  over  or  falling  on  the  part.  There 
is  but  little  apparent  displacement,  so  that  the  precise  extent  of  injury 
can  seldom  be  made  out  except  an  opportunity  for  dissection  of  the  parts 
occur.  The  great  risk  is  from  injury  done  to  the  important  parts 
within.  The  bladder  may  be  torn,  or  it  may  be  punctured  by  a  spiculum, 
as  formerly  noticed ;  a  portion  of  bowel  may  be  ruptured  ;  the  anterior 
branches  of  the  sacral  plexus  may  be  torn,  or  stretched  injuriously,  over 
the  displaced  surface  of  the  sacro-ihac  synchondrosis  ;  or  great  extrava- 
sation of  blood  may  occur.  From  such  lesions  of  structure,  immediate 
danger  to  life  results.  A  risk  somewhat  more  remote  follows  mere  bruise 
of  the  interior ;  the  inflammatory  process  being  hghted  up  within,  and 
advancing  both  rapidly  and  untowardly.  Or  instead  of  union,  abscess 
may  form  at  the  site  of  fracture. 

1,  A  waggon-wheel,  rolling  over  the  pelvis,  may  detach  the  Crest 
of  the  Hium  from  the  body  of  the  bone.  The  upper  fragment  is  dis- 
placed inwards ;  and  replacement  may  be  effected  by  the  fingers,  ere 
swelling  has  occurred.  TJie  anterior  superior  iliac  sj)ine  may  be  de- 
tached by  direct  violence ;  the  displacement  is  usually  inwards  and 
downwards.  2.  From  a  heavy  and  high  fall,  fracture  of  the  Sacrum 
may  result.  The  fracture,  when  longitudinal,  is  not  accompanied  by 
displacement ;  when,  however,  it  is  transverse  or  oblique,  the  coccygeal 
fragment  is  moved  inwards.  3.  A  kick  or  fall  may  cause  fi-acture  of 
the  Coccyx,  and  there  may  be  considerable  displacement  inwards  ;  frac- 
ture may  also  be  occasioned  by  passage  of  the  foetal  head  from  the 
pelvic  outlet.  By  means  of  the  finger  in  the  rectum,  accurate  read- 
ju.stment  may  be  eifected  j  and  it  is  very  obvious  that,  in  the  after 
treatment,  both  purgation  and  constipation  are  to  be  avoided.  4.  The 
Os  Pubis  may  give  way  in  its  horizontal,  or  in  its  descending  i-amus. 
These  two  fractures  either  occur  together,  or  the  former  is  complicated 
by  a  solution  of  continuity  in  the  ascending  ramus  of  the  ischium.  5. 
The  ascending  ramus  of  the  Ischium  is  as  frequently  broken  as  any  other 
part  of  the  pelvis.  In  the  two  last  mentioned  injuries,  the  hno  of 
fracture  may  involve  the  pubes  and  ischium  on  both  sides ;  or  the 
sacro-iliac  synchondrosis  upon  the  opposite  side,  or  even  upon  both 
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sides,  may  give  way  by  complete  rupture,  or  by  partial  yielding.  These 
fractures  are  especitilly  liazardous,  from  the  risk  which  displacement  of 
the  sharp  fragments  inwards  entails  upon  the  bladder.  Sometimes  tlie 
fragments  at  tlio  seat  of  the  fracture  are  driven  through  the  peiiiieum, 
or  into  the  rectum.  The  tuberosity  of  the  ischium  may  be  separately 
detached.  Crepitus  is  readily  felt  by  the  finger  in  the  rectum  or  vagina  ; 
and  by  the  same  means  readjustment  of  the  fractured  portions  is  to  be 
effected.  6.  The  Acetabulum  may  be  split ;  the  accident  is  usually 
the  result  of  violence  acting  directly  upon  the  trochanter  major ;  and 
intra-capsular  fracture  of  the  neck  of  the  femur  may  be  simulated.  There 
may  be  no  shortening  of  the  limb  ;  but  if  the  head  of  the  bone  has  been 
forced  into  the  pelvis,  the  shortening  may  vary  from  half  an  inch  to  an 
inch  and  a  half.  The  limb  may  be  either  everted  or  inverted,  according 
to  the  direction  of  the  violence,  and  the  mode  in  which  impaction  has 
taken  place.  Crepitus  is  felt  by  the  finger  in  the  rectum  or  vagina — 
when  the  pelvis  is  moved,  not  during  mere  rotation  of  the  thigh. 

In  treatment,  little  is  to  be  done  in  the  way  of  replacement  ;  the 
chief  care  must  be  directed  towards  avoidance  of  motion,  and  the 
averting  of  inflammatory  accession.  The  application  of  a  broad  firm 
bandage  sufiices  in  most  cases  to  fulfil  the  former  indication ;  in  some, 
however,  the  long  splint  should  be  applied — not  to  eff'ect  extension,  but 
merely  to  ensure  repose.  The  latter  indication  is  fulfilled  in  the  ordinary 
way.  In  all  such  cases,  the  catheter  should  be  passed  at  once  ;  to  deter- 
mine, by  the  presence  of  urine  in  the  bladder,  and  by  ascertaining  whether 
it  is  clear  or  tinged  with  blood,  whether  any  injury  has  been  sustained 
by  the  vesical  coats. 

Fractures  of  the  Femur. 

I.  Fracture  of  the  Neck,  icithin  the  Ca2)sule. — This  accident  is 
almost  peculiar  to  advanced  years ;  and  occurs  more  frequently  in 
women  than  in  men.  The  external  dense  portion  of  the  bone  is 
atrophied,  a  mere  thin  shell  enclosing  the  cancellous  texture ;  the 
neck  tends  to  become  rectangular,  instead  of  being  oblique,  in  relation 
to  the  shaft  of  the  bone ;  and  there  is,  besides,  the  brittleness  of  the 
osseous  texture  peculiar  to  old  age.  The  accident  may  be  produced 
by  direct  violence,  as  by  falls  on  the  hip ;  more  frequently  it  is  the 
result  of  indirect  violence,  as  by  slip  or  stumble,  of  comparatively  trivial 
amount.  The  upper  fragment  remains  in  situ ;  the  loAver  fragment  is 
drawn  upwards  by  the  muscles  of  the  hip,  and  rests  above  and  on  the 
brim  of  the  acetabulum — further  elevation  being  resisted  by  the  capsidar 
ligament.  Such  displacement  may  not  occur  immediately,  however ; 
not  until  spastic  action  of  the  muscles  takes  jilace — perhaps,  some 
hoiirs  after  receipt  of  the  injury ;  and  if  the  periosteal  investment  he 
not  wholly  torn  through,  the  displacement  after  all  may  be  but  slight. 
When  shortening,  to  a  marked  extent,  occurs  suddenly  after  some 
hours,  there  is  reason  to  infer  that  the  periosteal  investment,  at  first 
but  partially  torn,  has  then  given  way  entirely.  Ey  muscular  action, 
also,  the  lower  fragment  is  everted  ;  the  muscles  inserted  into  the  tro- 
chanteric fossa,  inter-trochanteric  line,  and  trochanter  minor,  especially 
conducing  to  this  change. 
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On  oxaniiiiation — best  conducted  with  the  patient  laid  straight  on 
liis  hack — the  following  signs  of  the  injuiy  are  observable  :— There  is 
always,  ultimately,  shortening  of  the  limb,  which  may  vary  from  half  an 
inch  to  nearly  two  inches  ;  but  immediately  after  the  receipt  of  tlie 
accident  there  may  be  no  apprecialDle  shortening  whatever,  as  just  ex- 
plained. The  toes  are  everted,  and  the  eversion  can  be  undone  by  the 
surgeon,  though  not  without  the  infliction  of  mucli  pain.  Like  the 
shortening,  the  eversion  may  at  first  bo  but  slight.  In  such  cases 
impaction  probably  occurs,  while  the  periosteal  covering  of  the  neck  of 
the  bone  remains  either  in  whole  or  in  part  untorn.  The  trochanter  is 
higher  and  flatter  than  its  fellow.  Voluntary  motion  and  power  are 
greatly  abridged  ;  forced  motion  is  preternaturally  extensive.  On  rota- 
tion of  the  limb,  the  hand  placed  over  the  trochanter,  or  on  the  groin, 
wiU  usually  perceive  distinct  crepitus ;  but  only  when  extension  has 
previously  been  made,  so  as  to  bring  the  fragments  into  apposition. 
The  neck  of  the  femur  may,  however,  be  fractured  within  the  capsule, 
and  no  crepitus  be  distinguishable.  In  difficult  cases,  crepitus  may 
usually  be  obtained  by  flexing  the  tliigh  completely  upon  the  abdomen, 
and  effecting  rotation  and  circumduction  of  the  shaft  of  the  bone.  Such 
a  procedure,  however,  is  not  to  be  unnecessarily  resorted  to  ;  being 
liable  to  lacerate  the  untorn  periosteal  tissues,  which  may  still  surround 
the  neck  of  the  bone.  By  gentle  extension,  the  shortening  may  be 
undone,  and  the  two  heels  brought  together ;  but  on  ceasing  to  extend, 
muscular  action  soon  restores  the  shortening  as  before,  or  may,  by  dis- 
engaging the  broken  surfaces  from  contact  or  impaction,  suddenly  render 
it  much  greater  than  at  first.  On  rotating  both  thighs,  the  trochanters 
will  be  found  "  moving  in  the  arcs  of  different  circles ;  that  on  the 
injured  side  rolling  on  its  own  axis,  while  the  healthy  trochanter 
describes  an  arc  of  which  the  neck  forms  the  radius."  There  is  no  great 
amount  of  swelling ;  as  can  readily  be  understood,  when  the  nature  of 
the  injured  parts  is  considered. 

It  is  possible  that  impaction  may  take  place — the  lower  fragment 
being  driven  into  the  ujDper ;  in  which  case,  shortening  and  eversion 
will  be  slight,  and  crepitus  will  be  absent  unless  impaction  be  undone 
by  extension.  When  inversion  of  the  limb  has  been  observed  in  cases 
of  fracture  of  the  neck  of  the  femur,  some  have  asserted  that  from  this 
symptom  alone  the  extra-capsular  nature  of  the  fracture  might  be  diag- 
nosed. Inversion  does,  however,  sometimes  occur  in  intra- capsular 
fracture ;  and  the  only  peculiarity  observable  in  the  dissection  of  these 
cases  has  been  that  the  inferior  fragment  lay  in  front  of  the  superior. 

Union  of  this  fracture  is  quite  possible,  but  very  improbable — 
especially  when  the  bones  are  not  impacted.  The  following  are  the 
more  important  obstacles  to  such  an  occurrence  : — 1.  There  is  an 
obvious  difficulty  in  maintaining  accurate  apposition ;  restraining  splints 
cannot  be  applied  to  the  part  itself,  and  it  is  difficult  to  maintain 
uniform  ascendency  over  the  retracting  muscles.  If  the  periosteal 
investment  (ligamentum  reflexum)  remain  partially  entire,  however, 
there  may  be  little  displacement,  and  proportionally  slight  shortening  ; 
and,  in  such  circumstances,  a  better  issue  may  be  looked  for — as  well 
as  in  the  case  of  impaction.    2.  There  can  be  no  provisional  callus ; 
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there  being  no  structure,  after  it  has  been  produced,  in  which  it  may 
be  sustained  ;  the  synovial  capsule  is  obviously  barren  in  this  respect. 
The  fractured  ends  may  be  said  to  be  steeped  in  an  increased  secretion 
of  synovia.  3.  Also  the  delinitivo  callus,  which,  if  uninterrupted,  would 
alone  achieve  consolidation — as  happens  in  other  fractures — is  ever 
liable  to  accident,  by  even  slight  movement  x»f  the  parts.  4.  The 
upper  fragment,  or  head  of  the  bone,  nourished  only  through  the 
round  ligament — and  vessels  of  the  ligamentum  reflexum,  should  any 
portion  of  it  remain  untorn — must  bo  of  weak  power,  and  ill  able  to 
execute  the  exalted  nutritive  action  necessary  for  reparation.  5.  The 
ago  of  the  patient,  and  the  atrophied  condition  of  the  bone  itself,  are 
obviously  unfavourable  to  reunion. 

With  such  adverse  complications,  it  is  no  wonder  that  examples  of 
union  in  this  fracture  are  most  rare.  And  yet  circumstances  may  occur, 
in  vvliich  that  result  may  be  attempted  and  expected,  vnth.  every  reason- 
able prospect  of  success.  When,  for  example,  the  patient  is  compara- 
tively young ;  when  the  shortening  is  slight,  indicating  but  partial 
division  of  the  periosteal  investment ;  or  when,  besides  this,  there  is 
absence  of  crepitus,  indicating  impaction  ;  when  the  patient  joins  heartily 
with  the  surgeon  in  the  use  of  means  calculated  to  maintain  apposition, 
and  to  prevent  all  movement  of  the  fragments  ;  and  when  neither  become 
weary  of  the  prolonged  period  of  vigilance  required  for  the  definitive 
callus  to  consolidate.  The  ordinary  result,  however,  is  the  formation  of 
a  false  joint ;  the  parts  becoming  accommodated  to  each  other  by  absorp- 
tion, connected  by  new  fibrous  texture,  and  further  restrained  by  a 
thickened  state  of  the  capsular  ligament ;  the  limb  remaining  deformed, 
shrunken,  and  comparatively  powerless,  yet  admitting  of  tolerable  useful- 
ness, with  the  aid  of  a  stick  or  crutch.  In  the  extremely  old,  fatal 
sinking  is  probable ;  under  the  shock  of  the  injury,  and  the  irritation  of 
pain  and  confinement. 

In  the  last-named  class  of  patients,  the  use  of  splints  and  bandaging 
for  retention  of  the  fragments  is  not  expedient.  Success  cannot  result ; 
the  annoyance  will  but  aggravate  the  general  disorder;  and,  not  im- 
probably, sloughs  will  form  at  the  points  where  the  splint  exerts  its 
pressure.  It  is  sufficient  to  arrange  the  limb  comfortably  on  pillows, 
forming  a  double  inclined  plane,  and  by  very  gentle  swathing  or  dehga- 
tion  to  restrain  motion.  In  the  more  hopeful  cases,  the  long  splint  is  to 
be  applied  as  in  treatment  of  the  following  injury. 

II.  Fracture  external  to  the  Ca^ysule,  and  above  the  Trochanter. — 
This  is  usually  an  impacted  fracture  ;  the  upper  fragment  being  driven 
into  the  cancellated  textures  between  the  trochanters,  and  more  or  less 
firmly  wedged  there.  In  such  circumstances,  there  is  but  little  displace- 
ment ;  crepitus,  even,  may  be  obscure  ;  and  the  power  of  the  limb,  both 
as  to  motion  and  the  sustaining  of  Aveight,  may  be  wonderfully  preserved 
— continuity  in  the  bone  having  been  restored  by  the  impaction,  immedi- 
ately after  it  had  been  dissolved  by  the  fracture.  Not  unfrequently, 
however,  impaction  is  not  so  complete  as  this ;  and  sometimes  it 
neither  does  nor  can  occur,  on  account  of  comminution  attending  on 
the  fracture  ;  and  then  the  amount  of  displacement  and  shortening 
may  be  very  considerable.    This  form  of  injury  usually  results  from 
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direct  and  severe  violence,  as  by  falls  or  heavy  blows  acting  on  the 
trochanter.  It  differs  from  the  preceding  ;  in  the  mode  of  occurrence,  as 
just  stated ;  in  its  liability  to  occur  at  any  age  ;  in  a  greater  amount  of 
sAvelling,  ecchymosis,  and  pain  following — the  fleshy  textures  being  more 
or  less  extensively  implicated ;  in  a  greater  amount  of  constitutional 
sympathy  being  manifested — the  injury  being  altogether  more  severe  ; 
ill  there  being  a  feeling  of  enlargement  of  the  trochanter  and  outer 
trochanteric  region  of  the  bone ;  in  the  trochanter  appearing  more  pro- 
mment,  and  describing  the  arc  of  a  larger  circle  than  on  the  sound  side  ; 
in  there  being  usually  a  greater  immediate  and  a  less  ultimate  amount  of 
shortening  and  eversion,  with  a  greater  amount  of  power  and  motion  ; 
and  in  crepitus  being  very  palpable,  only  when  full  extension  and 
consequent  disentanglement  have  been  effected — obscure,  or  altogether 
wanting,  until  then.  When  impaction  has  not  occurred,  often  the 
slightest  motion  causes  very  distinct  crepitus  j  there  being  comparatively 
little  retraction  of  the  lower  fragment.  The  degree  of  shortening  may  be 
said  to  vary  from  half  an  inch  to  an  inch  and  a  haK,  but  is  never  greater 
than  it  appears  at  first. 

A  more  important  difference  exists,  in  this  fracture  being  capable  of 
satisfactory  union.  Hence  the  value  of  being  able  to  distinguish  between 
the  intra-capsular  and  extra- capsular  forms.  •  In  some  cases  of  extra- 
capsular fracture,  inversion,  instead  of  eversion,  of  the  limb  occurs,  which 
is  due  to  the  line  of  fracture  extending  through  the  trochanter  major  ; 
leaving  the  anterior  portion  of  this,  into  which  the  anterior  fibres  of  the 
gluteus  medius  are  inserted,  alone  continuous  with  the  shaft. 

The  best  mode  of  treatment  is  by  application  of  the  long  splint.  It 
should  extend  from  a  little  below  the  axilla,  to  six  inches  beyond  the 
sole  of  the  foot,  when  the  patient  is  straight  and  recumbent ;  and,  having 
been  well  padded,  more  especially  at  the  intervals  between  the  points 
where  pressure  is  likely  to  be  greatest,  it  is  made  one  with  the  limb,  as 
it  were,  either  by  bandaging,  or  by  preliminary  swathing  of  a  broad,  linen 
sheet.  Then  a  soft  silk  handkerchief  is  passed  beneath  the  perineum,  on 
the  affected  side ;  and  has  both  its  ends  tied  on  the  upper  end  of  the 
splint — there  being  two  holes  placed  there  for  the  purpose.  A  broad 
bandage  or  belt  is  also  applied  fii-mly  round  the  pelvis,  so  as  to  bind  the 
splint  more  securely  on  the  limb,  and  keep  the  broken  surfaces  in  appo- 
sition. By  many,  tightening  the  perineal  band,  from  time  to  time,  is 
recommended,  that  thereby  the  splint  may  be  forced  downwards  ;  and  thus 
extension  of  the  hmb  is  attempted  to  be  maintained  against  the  contrac- 
tion of  the  muscles.  Indeed,  in  practice,  some  have  such  confidence  in 
the  powers  of  extension  thus  maintained,  that  they  speak  of  actual  elon- 
gation of  the  limb  being  sometimes  the  result — a  result,  however,  which 
they  admit  is  apt  to  disappear  so  soon  as  the  patient  attempts  to  resume 
the  use  of  the  lower  extremities.  Various  ingenious  splints  and  appa- 
ratus have  been  devised  by  our  American  brethren,  having  the  extension 
and  counter-extension  of  the  limb  as  their  special  aim.  The  simplest  of 
these  splints  is  probably  that  of  Dr.  Kimball  of  Lowell,  Massachusetts,  and 
is  the  joint  invention  of  himseKand  his  nephew,  Dr.  G.  K.  Sanborn.  The 
appliance  for  extension — adhesive  plaster — was  introduced  in  1844  at  the 
Pennsylvania  Hospital  by  Dr.  E.  Wallace  of  Philadelphia  ;  was  described 
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in  1830  by  Dr.  Gross,  as  successfully  employed  by  Dr.  Swift  of  Easton  ; 
and  was  eventually  brought  into  general  notice  and  use  by  the  active 
advocacy  of  Dr.  Crosby  in  1850  and  1854.* 

One  long  piece  of  strong  adhesive  strap  is  first  applied,  extending 
from  above  the  knee  to  the  ankle ;  there  a  loop  is  left,  and  the  plaster 
carried  up  again  as  high  upon  the  opposite  side.  Instead  of  one  band 
on  each  side,  two  may  be  employed,  which  traverse  each  other  somewhat 
obliquely,  so  that  one  band  falls  a  little  in  front  of  the 
malleolus,  the  other  a  little  behind.  To  protect  the  ankle 
J  •  from  pressure,  cotton  wadding  should  be  placed  between 
m  ^  it  and  the  bands ;  and  to  secure  this  more  thoroughly, 
a  piece  of  thin  board,  broader  than  the  ankle,  should 
be  placed  in  the  extremity  of  the  loop.  To  fix  the 
plaster  to  the  limb,  either  a  roller  bandage  is  applied, 
or  tliree  straps  of  adhesive  plaster  are  carried  round 
the  Umb,  one  above  and  one  below  tlie  knee,  and 
another  above  the  ankle.  The  splint,  as  represented  in 
the  diagram  (p.  539),  having  been  applied,  the  loop 
is  secured  to  the  cross-bar  at  the  splint's  extremity ; 
and  the  limb  is  made  one  with  the  splint  in  the  ordi- 
nary way.  By  turning  the  screw,  the  cross-bar  is  moved 
up  or  down,  at  will ;  and  extension  consequently  is 
regulated  with  both  accuracy  and  power.  The  perineal 
band  is  employed  besides  ;  but  wlien  its  pressure  proves 
at  any  time  galling,  it  is  temporarily  discontinued,  and  the 
crutch  of  the  splint  moved  up  into  the  axilla  to  supply 
its  place.  Dr.  Gilbert  of  Philadelphia  believes  that  adhe- 
sive plaster,  applied  spirally  round  the  upper  part  of  the 
thigh,  may  be  employed  as  successfully  in  making  counter- 
extension  as  in  extension,  f 

By  others,  again,  all  attempts  at  extension,  except 
where  the  shortening  is  something  unusual  and  excessive, 
is  regarded  as  not  only  useless  but  even  dangerous  ;  and, 
as  Malgaigne  says,  common  prudence  should  lead  the 
surgeon  to  expect  a  moderate  degree  of  shortening  in 
these  cases.  By  such,  accordingly,  the  long  splint  is  not 
employed  as  a  means  of  effecting  extension  and  counter- 
extension,  but  merely  with  the  view  of  keeping  the 
broken  bone  as  completely  at  rest  as  possible,  and,  by 
maintaining  the  muscles  in  a  state  of  repose,  to  prevent  the  occurrence  of 
further  shortening  at  a  later  period ;  while,  at  the  same  time,  the  ten- 
dency to  eversion  of  the  foot  is  prevented. 

*  This  method  of  dressing  fractiu-es  has  been  more  particularly  brought  into 
notice  by  Dr.  JosiAH  Ceosby,  of  New  Hampshire,  U.S.  ;  N.  H.  Journal  of  Med. 
for  1851  ;  N.  Y.  Journal  of  Med.,  vol.  yi.,  2d  series,  p.  137  ;  Trans.  Amer.  Med. 
Assoc  ,  vol.  iii.  p.  382  ;  American  Journal  of  Med.  Science,  Jan.  1854. 

t  American  Journal  of  Medical  Science  for  1851.  

Fig.  353.  The  American  splint,  a,  The  movable  crutch;  b,  the  screw  which 
fixes  the  crutch  ;  c,  the  cross-bar,  to  which  the  ends  of  the  strap  are  fastened  ;  d, 
the  moving  screw. 


FRACTURES  OF  THE  FEMUR. 


1311 


On  discontinuing  the  splint,  at  the  usual  time— from  four  to  six 
weeks — a  considerahlc  amount  of  ocdematous  swelling  generally  pervades 
the  whole  limb  ;  removable  by  friction  and  bandaging.  Weight  should 
be  placed  very  gradually  on  the  foot,  especially  in  the  aged,  and  in  those 
of  infirm  health  ;  for,  in  these,  even  slinging  of  the  foot,  in  attempts  to 
walk  with  crutches,  has  caused  serious  displacement  of  the  fracture. 

III.  Fracture  through  the  Trochanters. — This,  which  is  merely  a 
form  of  the  extra-capsular  fractm-e  of  the  thigh-bone,  is  also  the  result  of 
direct  and  severe  violence.  There  is  usually  much  displacement ;  and, 
in  consequence,  crepitus  may  at  first  be  obscure.  On  extension  and 
rotation,  the  hand,  jDlaced  over  the  trochanter,  ascertains  that  the  upper 
fragment  is  fixed,  while  the  lower  alone  moves  with  the  thigh.  Treat- 
ment is  by  the  long  splint. 

rV.  Fracture  of  the  Trochanter  Major. — This  process  may  be  broken 
off  from  the  shaft  of  the  bone  ;  but  such  an  accident,  without  solution  of 
continuity  of  the  neck  of  the  femur,  must  be  excessively  rare.  There 
may  be  no  displacement,  the  fibrous  tissues  around  the  line  of  fracture 
remaining  uninjured  ;  in  other  cases,  the  separation  produced  by  the 
lesser  glutei  muscles  may  amount  to  an  inch  and  tliree- quarters  (Har- 
grave),  or  the  trochanter  may  be  broken  into  fragments  (Clarke).  The 
displacement  has  usually  been  observed  in  a  direction  upwards  and  back- 
wards ;  sometimes,  however,  and  exceptionally,  the  fragment  has  passed 
upwards  and  forwards.  This  fracture  occurs  usually  in  young  persons  ; 
seldom,  if  ever,  in  the  aged.  The  symptoms  are  obscure  ;  displacement 
in  some  cases,  and  the  absence  of  laceration  of  the  periosteal  fibrous  tissues 
in  others,  preventing  the  recognition  of  crepitus.  Pain  on  pressure  over 
the  trochanter,  and  on  forced  adduction  or  abduction,  with  the  fragment 
felt  detached  from  the  upper  part  of  the  shaft  of  the  bone,  without  the 
existence  of  any  loss  of  continuity  in  the  neck  or  shaft,  are  the  only 
constant  signs  of  the  injury.  Accurate  approximation  and  retention 
are  effected  with  difficulty  where  there  is  separation  ;  and,  in  conse- 
quence, union  in  such  cases  can  only  be  by  ligament.  Splints  or  band- 
ages are  unnecessary ;  it  is  sufficient  to  maintain  recumbency,  with  the 
thigh  abducted  and  rotated  outwards. 

V.  Fracture  helow  the  T^'ochanter  Minor. — The  indications  of  this 
accident  are  sufficiently  plain.  The  end  of  the  upper  fragment  projects 
outwards  by  the  action  of  the  psoas  and  iliacus,  and  of  the  muscles 
inserted  into  the  trochanter  and  trochanteric  fossa,  and  also  in  no  small 
degree  by  the  pelvis  settling  down  into  a  hollow  in  the  bed.  By  the 
muscles  of  the  thigh,  the  condyles  of  the  femur  are  drawn  inwards  ;  and 
as  the  whole  limb  lies  upon  its  outer  side  the  upper  end  of  the  lower 
fragment  forms  an  angle  with  the  upper.  The  consequent  deformity 
and  shortening  are  great.  Extension  and  rotation  cause  distinct  cre- 
pitus ;  and  the  preternatural  mobility  of  the  part,  with  loss  of  continuity 
in  the  shaft,  are  very  apparent.  Adjustment  having  been  made,  by 
extension  and  coaptation,  the  limb  may  be  secured  to  the  long  splint ; 
and  sometimes  it  is  expedient,  in  addition,  to  place  pasteboard  splints 
directly  on  the  fractured  part — one  on  the  inside,  extending  from  near 
the  perineum,  one  on  the  outside  extending  from  the  trochanter  major, 
and  both  reaching  to  the  knee.     They  are  secured  by  loop  bandages, 
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before  the  long  splint  is  applied.  In  all  cases  wlien  the  straight  position 
is  employed,  a  stoiit  liat  board  of  wood  should  be  placed  beneath  the 
mattress  to  prevent  it  from  sinking,  and  thus  rendering  tlie  displacement 
greater  than  it  would  otherwise  be.  But,  in  some  cases,  the  double- 
inclined  plane  may  be  preferable — Maclntyre's  splint,  simplified  and 
improved  by  Listen  ;  the  displacement  of  tlie  upper  fragment  being  thus 
humoured,  while  the  lower  part  of  the  limb  is  brouglit  up  to  it.  Some 
have  advised  that  the  trunk  should  also  be  somewhat  elevated  ;  to  relax 
the  muscles  of  the  minor  trochanter.  But  this  can  only  inci'ease  the 
sinking  of  the  pelvis,  with  the  consequent  risk  of  further  deformity 
from  increased  displacement  of  the  upper  end  of  the  bone.  Whatever 
plan  is  pursued,  the  great  and  important  indication  is  to  keep  the  limb 
as  steady  and  as  nearly  straight  as  possible,  and  to  prevent  eversion  of 
the  foot.  In  children,  a  starched  apparatus,  with  a  leather  splint  moulded 
to  the  hip  and  outer  aspect  of  the  thigh,  will  generally  serve  better  to 
keep  the  parts  in  position  than  any  more  formal  apparatus.  In  such 
cases,  it  is  well  to  varnish  the  bandaging ;  and  so  to  prevent  the  neces- 
sity for  frequent  renewal  of  dressings  on  the  score  of  cleanliness. 

VI.  Fracture  of  the  Shaft  near  its  Middle. — Here  the  signs  of  the 
injury  are  self-evident — pain,  powerlessness,  mobility,  crepitus.  Dis- 
placement is  usually  great,  and  the  deformity  well  marked.  The  upper 
fragment,  at  the  seat  of  fracture,  lies  in  front ;  both  fragments  together 
form  an  angle  outwards,  and  the  foot  and  limb  below  the  seat  of  injuiy 
are  rotated  outwards,  the  foot  lying  on  its  fibular  side.  The  fracture  is 
usually  a  comminuted  one,  or  oblique  ;  rendering  it  therefore  difficult  to 
bring  the  broken  surfaces  into  such  apposition  as  shall  prevent  displace- 
ment and  shortening  of  the  Limb  ensuing,  however  careful  the  treatment. 
The  retentive  apparatus  should  consist  of  the  long  sphnt.  Malgaigne, 
however,  recommends  the  double-inclined  plane ;  the  latter  bent  to  a 
tolerably  acute  angle,  so  as  to  make  the  weight  of  the  pelvis  and  trunk 
a  means  of  eifecting  the  requisite  extension. 

In  ill-adjusted  cases,  not  only  is  deformity  great  by  shortening,  ever- 
siou  of  the  foot,  and  angulation  at  the  part ;  the  knee  is  apt  to  become 
weak  and  loose  ;  the  Hgament  of  the  patella,  from  relaxation  of  the  quad- 
riceps, proving  altogether  inert. 

YII.  Fracture  above  the  Condyles. — This  is  usually  the  result  6i 
direct  violence.  The  line  of  fracture  is  nearly  transverse.  Sometimes 
there  is  no  appreciable  displacement,  and  then  the  crepitus  is  with 
difficulty  detected  ;  sometimes  the  displacement  is  lateral,  but  more 
commonly  the  upper  fragment  projects  forwards,  pushing  the  patella 
before  it.  The  lower  fragment  has  been  represented  as  passing  back- 
wards, by  the  action  of  the  popliteus  and  gastrocnemius.  This,  however, 
is  a  mistake  ;  apparently  originating  with  Boyer,  and  diHgently  copied 
from  him  by  more  modern  writers.  The  lower  fragment  really  retains 
its  place,  and  only  seems  to  project  towards  the  popliteal  space,  because 
of  the  displacement  of  the  upper  fragment,  which  may  be  so  considerable 
as  to  penetrate  muscles  and  skin,  and  so  render  the  case  compound. 
Effusion  into  the  Imee-joint  is  a  constant  accompaniment  of  this  fracture  ; 
and  may  prove  a  serious  inconvenience  ;  not  only  from  the  acute 
symptoms  which  may  attend  upon  it  during  treatment,  but  by  afterwards 
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entailing,  as  it  usually  does,  a  stiff  joint  for  a  lengthened  period,  if  not 
for  life.  The  signs  of  the  injury  are  obvious  and  plain.  Treatment 
may  bo  satisfactorily  effected  cither  by  means  of  the  long  splint,  or  by 
the  double-inclined  plane,  with  the  knee  considerably  bent. 

VIII.  Diastasis,  or  separation  of  the  shaft  of  the  bone  from  its  epi- 
physis, may  take  place  in  the  adolescent ;  simply,  by  direct  violence ;  or 
with  more  or  less  rotation  of  the  detached  part,  the  limb  having  been 
twisted  by  a  wheel,  or  in  machinery.  Eetontion  is  best  effected  in  the 
straight  position ;  with  the  use  of  common  splints,  of  wood  or  paste- 
board ;  or  laying  the  limb  in  Maclntyre's  splint,  fully  extended. 

IX  Fracture  of  the  Condyles  may  take  place  as  an  accompaniment 
of  fracture  above  the  condyles  ;  or  it  may  be  an  oblique  fracture  splitting 
off  one  or  other  of  the  condyles  themselves,  and  extending  into  the 
knee-joint.  There  is  much  swelling  of  the  joint,  and  crepitus  is  felt  on 
the  slightest  motion.  There  is  always  some  lateral  displacement  of 
adduction  or  abduction,  according  as  it  is  the  internal  or  external  condyle 
which  has  suffered.  When  both  are  split  up,  the  whole  articulation  is 
rendered  preternaturally  movable,  and  the  width  between  the  condyles  is 
increased.  These  fractures  are  best  treated  in  the  straight  position.  But 
watclifiilness  and  activity  are  especially  requisite,  to  avert  inflammatory 
accession,  which  is  apt  to  seize  upon  the  synovial  capsule,  and  to  prove 
severe.  After  the  first  fortnight,  to  prevent  stiffness,  gentle  passive 
motion  of  the  joint  is  expedient  j  provided  the  parts  are  quiet  enough  to 
admit  of  tliis. 

In  all  fractures  of  the  thigh  the  limb's  use  must  be  resumed  very 
gradually,  crutches  being  employed  to  bear  weight  at  first,  lest  bending 
and  shortening  occur  after  apparent  consolidation.  And  tliis  precaution, 
indeed,  is  necessary  in  all  fractures  of  the  lower  extremity — especially 
in  patients  enfeebled  by  age  or  disease,  as  already  stated. 

X.  Fracture  of  the  Thigh  complicated  luith  Wound,  and  Compound 
Fractures  of  the  thigh,  especially  at  the  upper  part,  are  prone  to  an  un- 
favourable issue  ;  by  suppuration  and  constitutional  disturbance.  No 
peculiarities  of  treatment  need  be  specified.  The  long  splint,  with  a 
hiatus,  occupied  by  a  firm  iron  arch  corresponding  to  the  site  of  the 
wound,  usually  fulfils  every  indication  requisite  for  the  satisfactory  treat- 
ment of  the  case.  Fractm-es  of  the  thigh  caused  by  gunshot  wound 
usually  demand  immediate  amputation.  And  the  patient's  fate,  in  cases 
where  an  attempt  is  made  to  save  the  limb,  usually  hinges  on  the  prophy- 
lactic and  antiphlogistic  constitutional  treatment  of  the  first  ten  days. 
The  progress  of  the  case  must  be  expected  to  be  tedious  ;  and  in  many 
instances,  although  an  effort  may  be  made  to  save  the  limb,  secondary 
amputation  will  too  probably  be  required  on  account  of  the  extensive 
necrosis  which  follows. 

Fracture  of  the  Patella. 

Longitudinal  or  vertical  fracture  of  this  bone  is  a  rare  accident ;  when 
it  occurs,  it  is  usually  the  result  of  direct  violence,  and  may  be  attended 
with  comminution.  Inflammatory  accession  is  liable  to  ensue,  impli- 
cating the  joint ;  and  active  prophylaxis,  in  this  respect,  is  in  conse- 
quence essential.    The  fibres  of  the  vastus  externus,  and  of  the  vastus 
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internus,  tend  to  displace  the  two  halves  of  tlie  hone  in  a  lateral  direction, 
to  an  extent  equal  to  the  thickness  of  the  little  finger  (Vander  Wiel). 
Whore,  however,  only  a  small  poi'tion  of  the  outer  or  inner  side  of  the 
patella  is  broken  off,  it  alone  is  displaced,  the  larger  portion  of  the  hone 
retaining  its  position.  Bony  union  readily  forms  wliere  there  is  no 
displacement.  When,  however,  permanent  separation  exists,  the  luiion 
is  effected  by  fibrous  tissue  alone.  No  complicated  apparatus  is  neces- 
sary;  it  is  sufficient  to  prevent  motion,  by  a  short  sphnt  under  the 
ham,  retained  by  bandaging ;  or  displacement  may  be  prevented  by  the 
application  of  lateral  compresses  retained  by  strips  of  adhesive  plaster. 

Transverse  fracture  is  common.  It  may  be  produced  by  falls  upon 
the  knee,  or  by  violence  acting  directly  upon  the  patella.  When  the 
patient  sustains  the  fracture  by  falling  upon  the  laiee,  the  articulation 
is  not  flexed  at  right  angles  as  has  commonly  been  stated ;  the  limb  has 
usually  been  straight,  and  in  that  position  the  patella  has  impinged 
upon  some  prominent  surface,  such  as  a  stone  or  the  edge  or  corner 
of  a  step.  In  such  circumstances,  too,  the  simple  transverse  fracture  is 
rare  ;  a  multiple  or  stellate  fracture,  by  which  the  bone  is  broken  into 
three  or  more  principal  fragments,  being  more  common.  The  simple 
transverse  fracture  is,  in  point  of  fact,  the  result  more  frequently  of 
muscular  action  than  of  direct  injury — as  when  a  person,  in  full  exer- 
cise, endeavours  suddenly  to  save  himself  from  falling.  In  other  words, 
when  the  knee  is  bent,  and  the  quadriceps  extensor  mass  of  muscles  acts 
violently,  the  patella  is  apt  to  be  broken  across,  over  the  condyloid  sur- 
face of  the  femur,  just  as  a  stick  is  broken  over  the  knee  (Sanson).  The 
line  of  fracture  is  not  always  transverse ;  frequently  it  is  more  or  less 
oblique,  from  above  downwards,  and  from  without  inwards.  When  this 
line  of  fracture  occupies  the  lower  third  of  the  bone,  it  is  usually  pro- 
duced by  musctdar  contraction  when  the  knee  is  bent.  When  in  the 
upper  third,  it  follows  from  a  like  cause,  when  the  joint  is  completely 
extended,  Tlie  displacement,  when  present,  consists,  in  all  cases,  of  a 
separation  of  the  osseous  fragments  j  and  the  degree  varies  considerably. 
The  lower  fragment  remains  in  situ.  The  upper  portion  is  retracted 
upwards  on  the  thigh,  by  the  extensor  muscles — when  the  severance  of 
fibrous  as  well  as  of  osseous  texture  is  complete  ;  and  a  wide  hiatus  is 
left  between,  especially  when  the  knee  is  flexed,  in  which  the  condyloid 
surface  of  the  femur  may  be  plainly  felt — and  even  seen.  The  hmb 
is  powerless,  more  especially  when  descent  in  progression  is  attempted ; 
the  extensor  muscles  proving  impotent. 

Treatment  is  usually  simple  ;  position  often  being  alone  sufficient  to 
effect  reduction  and  retention.  The  limb  is  straightened  and  elevated, 
so  as  to  relax  the  extensors  on  the  thigh  j  a  bandage  is  applied,  fi"om 
the  toes  upwards,  to  prevent  engorgement  of  the  limb  ;  and,  if  co- 
aptation be  not  quite  complete,  the  bandaging  may  be  arranged  in  the 
form  of  the  figure  8,  at  the  knee,  so  as  to  force  the  fragments  gently 
into  apposition.  The  trunk  is  also  elevated  in  a  half- sitting  posture. 
Accurate  apposition  and  osseous  reunion  may  be  obtained ;  but  the 
result  is  not  always  satisfactory  ;  the  knee  proving  crank  and  limited 
in  its  movements,  and  recurrence  of  the  fracture  being  by  no  means 
improbable,  under  the  application  of  a  comparatively  slight  cause.  Short 
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ligamentous  union  is  all  that  usually  results  ;  alfording  sufficient  firm- 
ness and  resistance  for  action  of  the  muscles,  apparently  leaving  the  play 
of  the  joint  less  fettered,  and  proving  less  liable  to  recurrence  of  a 
solution  of  continuity.  AVhen  the  separation  is  great,  the  uniting  medium 
between  the  fragments  consists  merely  of  the  fascia  of  the  limb  thickened 
by  interstitial  change,  which,  although  commonly  described  as  constitut- 
ing a  long  ligamentous  union,  is  in  reality  no  ligament  at  all.  As 
the  consolidation  advances,  passive  motion  is  gently  begun  ;  otherwise 
the  muscles  may  prove  slow  in  recovering  their  function.  Dr.  Sanborn 
of  Lowell,  Massachusetts,  treats  these  transverse  fractures  by  means  of  a 
long  strip  of  adhesive  plaster  (four  feet  long,  and  two  and  a  half  inches 
Avide),  applied  along  the  front  of  the  thigh  and  leg,  leaving  a  loop  in 
the  middle.  A  bandage  is  then  applied  above  and  below  the  knee  to 
support  the  foot  and  limb,  and  prevent  the  plaster  slipping.  A  hard 
compress  having  been  laid  over  the  upper  margin  of  the  patella,  a 
small  stick  is  put  through  the  loop  of  plaster,  and  twisted  from  time 
to  time  so  as  to  approximate  the  separated  fragments  of  the  bone. 

Should  peculiarities  of  the  case  render  such  simple  treatment  insuffi- 
cient, and  a  Hgamentous  union  of  redundant  length  be  threatened,  more 
coercive  measures  are  necessary.  A  broad  leather  belt  is  passed  round 
the  limb  above  the  patella,  and  another  below  it ;  by  cross  belts,  tightened 
as  circumstances  require,  the  circular  girths  are  brought  together ;  and 
their  approximation  includes  that  of  the  fragments  of  the  bone.  This 
may  also  be  effected  by  means  of  bandages.  Or  Lonsdale's  apparatus 
may  be  worn  ;  which  has  the  advantage  of  avoiding  constriction  of  the 
limb.  In  cases  of  non-union,  the  constant  wearing  of  such  an  apparatus 
restores  the  limb  to  a  great  degree  of  usefulness.  Lately  a  case  occurred 
to  me,  in  which  it  was  found  quite  impossible  to  maintain  satisfactory 
apposition  of  the  fragments,  on  account  of  a  large  bulging  in  the  thigh, 
caused  by  exuberant  callus — the  result  of  previous  fracture,  ill  adjusted. 

Malgaigne  has  invented  a  very  simple  apparatus  for  the  treatment  of 
transverse  fi^actures  of  the  patella,  consisting  of  two  pair  of  steel  hooks 
with  fine  needle-points  attached  to  plates,  wliich  slide  upon  each  other, 
and  thus  admit  of  being  approximated  by  an  endless  screw.  The  sharp 
hooks,  introduced  through  the  integument,  are  lodged  in  the  upper  and 
lower  margins  of  the  bone.  Accurate  adjustment  of  the  broken  surfaces 
is  then  effected  by  means  of  the  screw.  Malgaigne  has  obtained  a  suc- 
cessful result  in  one  case  of  mal-adjustment  and  great  separation,  by  the 
use  of  this  apparatus,  assisted  by  subcutaneous  scraping  of  the  osseous 
surfaces  with  a  tenotomy  knife. 

Compound  Fractures  of  the  patella  have  generally  an  unfortunate 
issue;  the  joint  inflaming  acutely,  and  becoming  disorganized.  Not 
unfrequently,  amputation  is  required,  to  save  life.  In  the  case  of  such 
an  injury,  excision  of  the  joint  had  better  be  performed  as  a  primary 
operation,  with  the  view  of  checking  the  inflammatory  tension,  and 
hastening  the  progress  of  the  case  to  a  satisfactory  issue. 

Laceration  of  the  Ligamentum  Patellce. — Instead  of  the  patella 
giving  way,  under  intense  muscular  action,  the  ligamentum  pateUo;  may 
be  torn  asunder ;  causing  a  hiatus  at  the  injured  part,  with  pain,  swell- 
ing, and  lameness — the  power  of  flexion  being  alone  retained.  Treat- 
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ment  is  conducted  on  the  same  principles  as  in  the  case  of  transverse 
fracture  of  the  pateUa. 

Fractures  of  the  Leg. 

Fracture  of  both  Bones  of  the  Leg  may  be  the  result  either  of  direct 
or  of  indirect  violence  ;  a  heavy  weight  falling  on  or  passing  over  the 
part ;  or  the  patient  falling,  and  alighting  on  his  foot.  In  the  former 
case,  the  fracture  is  usually  transverse,  and  the  bones  give  way  at 
corresponding  points.  In  the  latter  case,  the  fracture  is  usually  oblique, 
and  the  bones  give  way,  each  at  its  weakest  point ;  the  tibia  a  little 
above  the  ankle,  the  fibula  about  two  or  three  inches  below  its  head. 
This  latter  form  of  injury  is  especially  apt  to  occur,  in  falls  or  leaps 
from  a  vehicle  in  motion;  and  one  or  other  of  the  sharp  fragments 
may  protrude  through  the  integument,  rendering  the  case  compound. 
Treatment  is  well  conducted  by  adjusting  the  fractured  limb  when  laid 
upon  its  outer  side,  so  as  to  relax  the  gastrocnemius  and  soleus  mass. 
Side  splints,  extending  from  above  the  knee  to  beyond  the  foot,  and  made 
of  pasteboard,  having  been  thoroughly  softened  in  hot  water,  are  applied 
without  any  padding  to  the  bare  limb,  by  means  of  a  roller  bandage. 


Over  tliis,  two  wooden  splints  are  temporarily  fixed  to  prevent  movement 
and  maladjustment  during  consolidation  of  the  pasteboard.  When 
thoroughly  dry,  the  pasteboard  mould  of  the  limb  is  removed,  and 
having  been  padded  with  lint,  cotton  wool,  or  chamois  leather,  is  re- 
applied, and  kept  in  position  by  means  of  a  loop  bandage,  or  straps 
and  buckles.  Gutta  percha  may  be  similarly  employed,  lii  other 
cases,  the  double-inclined  plane,  in  the  form  of  Listen's  splint,  Avill  be 
found  best  suited  to  keep  the  parts  in  good  position.  In  emplo}dng 
this,  to  prevent  undue  pressure,  it  is  well  always,  when  practicable,  to 
suspend  the  heel  and  foot  by  means  of  a  sock — the  end  of  which  is 
hung,  by  a  piece  of  tape,  on  a  nob  placed  for  this  purpose  on  the  upper 
and  outer  part  of  the  footboard.  It  is  also  well,  in  some  restless 
patients,  to  have  the  limb,  in  its  splint  or  splints,  considerably  elevated, 
either  by  slinging,  or  otherwise.  When  the  fracture  of  both  bones  is 
considerably  above  the  ankle,  the  foot  and  lower  fragments  tend  to  pass 
backwards,  producing  a  projection  forwards  and  inwards  of  the  upper 

Fig.  354.  Listou's  modification  of  Maclntyre's  splint,  a,  The  screw  which  in- 
creases or  diminishes  the  angle  of  flexion  ;  at  b,  there  should  be  a  knob  on  the  foot- 
board, whereby  the  foot  may  be  slung.  The  limb  is  arranged  so  as  to  shew  the 
facility  afforded  for  dressing  the  wound,  in  the  case  of  compound  fracture. 
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fractured  surface.  To  remedy  this  condition,  the  "  horse-shoe,"  "stirrup," 
or  "  spur-splint,"  is  necessary ;  which  consists  of  a  straight  piece  of  wood, 
three  inches  Avide,  extending  from  the  knee  to  above  the  ankle,  where  it 
terminates  in  an  arch  with  two  projecting  arms.  The  arch  corresponds 
to  the  ankle-joint ;  the  projections  to  either  side  of  the  foot — beyond 
the  solo  of  which  they  should  be  long  enough  to  project.  A  horse-hair 
pad  is  arranged  between  the  front  of  the  leg  and  the  splint,  and  the 
apparatus  is  retained  with  the  help  of  handkerchiefs  or  roller  bandages. 
The  effect  of  this  form  of  apparatus  is  to  draw  the  heel  forwards,  and 
with  it  the  lower  ends  of  the  broken  bones. 

Fracture  of  the  Head  of  the  Tibia  is  the  result  of  great  and  direct 
violence  ;  the  fracture  extending  into  the  knee-joint.  Treatment  is  as 
for  the  analogous  fracture  of  the  femur,  at  its  condyles.  The  limb  is 
placed  straight,  so  that  the  condyles  may  act  as  retaining  splints  on  the 
fragments ;  and  the  limb  is  also  elevated,  so  as  to  relax  the  extensor 
muscles,  which,  through  the  ligament  of  the  patella,  act  on  the  lower 
fragment.  Passive  motion  is  expedient,  so  soon  as  consolidation  has 
advanced  so  far  as  to  admit  of  it. 

Fracture  of  the  Tibia  immediately  below  its  Tubercle. — ^The  pecu- 
liarity of  this  form  of  injury  is,  the  tendency  to  rising  in  the  upper 
fragment,  through  agency  of  the  muscles  acting  by  the  ligamentum 
patellae.  The  rising  is  aggravated  by  flexion  of  the  knee.  The  Hmb 
is  therefore  placed  and  retained  in  the  straight  posture,  and  elevated. 

Fracture  of  the  Tibia,  at  any  lower  2^oint,  is  well  treated  with  two 
side  splints  retained  by  loop  bandages  ;  the  limb  being  laid  upon  the 
outer  side  on  a  pillow,  with  the  knee  completely  flexed,  and  the  patient 
resting  upon  the  injured  side.  Or  the  case  may  be  treated  by  means  of 
Salter's  swinging  apparatus,  or  by  the  double-inclined  plane.  When  this 
bone  sufi'ers  alone,  there  is  usually  but  little  displacement ;  the  fibula 
acting  as  a  restraining  splint.  Crepitus,  mobility,  and  pain  at  the  seat 
of  fracture,  are  recognized  by  carrying  the  finger,  with  steady  pressure, 
along  the  spine  of  the  tibia. 

Fracture  of  the  Fibula. — This  bone  most  frequently  gives  way  near 


its  lower  extremity,  at  a  short  distance  above  the  external  malleolus. 
When  force  is  suddenly  applied,  so  as  to  cause  eversion  of  the  foot — 
as  in  twisting  the  foot,  on  the  side  of  a  stone,  or  in  a  gutter — this 
eversion  is  resisted  by  the  external  malleolus  ;  but  if  the  force  be  sufii- 
cient  to  overcome  the  resistance,  the  bone  snaps  at  its  weakest  point 
— from  two  to  three  inches  above  the  ankle-joint — and  eversion  of  the 

Fig.  355.  Fracture  of  the  fibula ;  with  the  splint  applied.  The  foot  should  be 
more  inverted. 
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foot  is  cflected.  There  is  immediate  lameness,  and  the  patient  may 
he  sensible  of  something  having  snapped  in  tlie  leg ;  the  foot  is  found 
turned  out ;  and,  if  progression  is  attempted,  the  patient  leans  on  the 
inside  of  the  foot,  so  as  to  support  himself  on  the  tibia,  A  marked 
depression  is  observed  on  the  outside  of  the  limb,  at  the  site  of  frac- 
ture ;  and,  on  replacing  the  foot,  and  maldng  rotatory  movement  of  it, 
crepitus  may  be  distinctly  perceived.  The  deltoid  ligament  is  rup- 
tured ;  and  the  end  of  the  tibia  projects,  more  or  less,  from  the  cor- 
responding surface  of  the  astragalus  ;  not  unfrequently  it  is  moved 
forwards  on  the  dorsum  of  the  foot.  Treatment  is  by  Dupuytren's 
splint ;  a  light  piece  of  wood,  in  brcadtb  proportioned  to  the  limb,  and 
of  length,  sufficient  to  extend  from  the  knee  to  a  few  inches  beyond  the 
ankle.  It  is  applied  on  tlie  inside  of  the  limb ;  provided  with  a  pad — 
considerably  thicker  at  the  ankle  than  at  the  upper  part.  To  a  hole  at 
the  upper  part  of  the  splint  a  linen  roller  is  attached ;  and  application 
of  this  is  begun  at  the  ankle — the  bandage  being  occasionally  turned  over 
notches  made  for  this  purpose  in  the  distal  extremity  of  the  splint,  so  as 
to  maintain  complete  inversi(m  of  the  foot,  and  consequent  apposition  of 
the  fragments.  The  more  thoroughly  the  foot  is  turned  in  over  tlie 
malleolar  pad  as  a  fulcrum,  the  more  sure  are  we  of  accurate  readj  ustment. 
In  effecting  reduction,  the  knee  is  flexed,  so  as  to  relax  the  muscles  of 
the  leg ;  and  care  is  taken  that  replacement  of  the  tibia  is  effected  not 
only  in  the  lateral  but  also  in  the  antero-posterior  direction.  When  the 
foot  is  forcibly  twisted  inwards,  the  extremity  of  the  external  malleolus 
may  be  torn  ofi".  In  such  circumstances,  the  foot  usually  regains  its 
natural  position,  and  no  deformity  is  observable.  The  fracture  is  then 
apt  to  be  mistaken  for  a  sprain,  and  hence  to  be  overlooked.  The  history 
of  the  case,  however,  and  the  pain  and  crepitus  on  manipulation  of  the 
part,  will  sufficiently  indicate  the  site  of  the  injury.  In  this  case, 
simple  side-splints  should  be  applied,  and  the  limb  kept  at  rest,  either 
laid  on  its  back  or  upon  its  outer  side. 

Compound  Fractures  of  the  leg  require  no  special  notice.  They  are, 
in  general,  best  treated  on  the  double-incKned  plane  ;  for  the  wound, 
being  usually  either  in  front,  or  on  a  lateral  aspect,  may  be  completely 
exposed,  and  frequently  inspected  and  dressed,  without  the  limb  being 
at  all  disturbed,  or  the  retaining  apparatus  undone. 

Fractures  at  tlie  AnMe. 

Fracture  of  the  Internal  Malleolus  is  usually  by  direct  violence,  but 
may  be  produced  by  the  same  accident  Avhich  gives  rise  to  fracture  of 
the  fibula — viz.,  twisting  of  the  foot  outwards.  The  fracture  may  be 
either  transverse  or  oblique.  In  the  former  case,  displacement  is  marked 
and  considerable ;  the  foot  is  dislocated  outwards  ;  presenting  its  inner 
margin  to  the  ground.  In  the  latter  case,  the  foot  usually  inchnes  in- 
wards ;  but  in  some  cases  the  mobility  of  the  malleolus  alone  indicates 
what  has  occurred.  Sometimes,  instead  of  only  the  malleolus  being 
separated  and  the  fracture  extending  into  the  joint,  the  fracture  includes 
the  whole  thickness  of  the  lower  end  of  the  tibia ;  passing  obliquely 
upwards.     Eeplaccment  having  been  elTected,  by  manipulation,  while 
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tlie  limb  is  flexed,  Dupuytren's  splint  is  applied  on  either  the  tibial  or 
fibular  aspect  of  the  limb — or  tbe  stirrup  splint  is  employed — according 
to  the  direction  and  nature  of  the  displacement. 

TJie  External  Malleolus  may  be  detached,  as  we  have  seen,  in  a 
similar  manner,  by  forcible  inversion  of  the  foot.  "When  the  foot  is 
forcibly  everted,  as  already  stated,  the  fibula  is  more  likely  to  give  way 
at  a  point  somewhat  higher — its  weakest  part.  The  same  splint  is  em- 
ployed as  in  the  more  ordinary  fracture  of  the  fibula. 

The  Tarsal  Bones  are  occasionally  fractured  ;  usually  by  intense  and 
dii-ect  violence.  In  general,  disorganisation  is  sucb  as  to  leave  no  hope  of 
recovery  ;  and  primary  amputation,  consequently,  is  often  required.  The 
Astragalus,  however,  may  be  split  and  fissured  perpendicularly  and  longi- 
tudinally, perpendicularly  and  transversely,  and  horizontally,  by  a  heavy 
faU  received  on  the  calcaneum ;  there  may  be  little  or  no  displacement ;  and 
a  satisfactory  cure  may  ensue.  Ey  pressure  upon  the  part,  and  twisting  of 
the  foot,  mobility  and  crepitus  are  distinguished.  An  appearance  of 
dislocation  of  the  foot  backwards  has  also  been  observed.  The  leg  and 
foot  are  kept  steady  by  lateral  splints,  or  by  means  of  the  double-inclined 
plane.  The  tuberosity  of  the  Calcaneum  is  described  in  most  works  on 
surgery,  since  the  days  of  Garengeot,  as  liable  to  fracture  from  violent  con- 
traction of  the  muscles  of  the  calf.  The  symptoms  and  treatment 
stated  are  the  same  as  in  the  case  of  ruptured  tendo  Achillis.  It  is 
a  curious  fact,  however,  that  not  above  eight  cases  of  such  a  fracture  are 
upon  record.  I  have  a  specimen  in  which  a  fracture  of  the  os  calcis  ex- 
tends longitudinally  and  perpendicularly  through  the  bone.  This  was 
caused  by  direct  violence.  Necrosis  resulted,  implicating  in  the  inflam- 
matory process  the  neighbouring  bones  and  joints,  and  requiring  ulti- 
mately amputation  at  the  ankle-joint.  Comminution  of  the  os  calcis 
from  a  crushing  force,  or  from  violence  acting  directly  upon  the  tube- 
rosity of  tbe  OS  calcis,  is  no  uncommon  injury.  It  is  usually  indicated 
by  enlargement  of  the  calcaneo-plantar  region,  and  flattening  of  the  arch 
of  the  foot.  This  lesion  is  liable  to  be  mistaken  for  fracture  of  both 
malleoli  The  most  appropriate  treatment  consists  in  the  application  of 
a  figure  of  8  bandage  to  the  foot  and  ankle. 

Fractures  of  the  Foot. 

Fractures  of  the  metatarsal  bones,  and  phalanges,  are  seldom  eff'ected 
but  by  a  crushing  force.  A  wheel  passing  over  the  foot,  a  horse  tread- 
ing upon  it,  or  the  smaU  foot  of  a  sheep  impinging  on  the  metatarsal 
region  in  leaping  over  a  fence,  may  fracture  one  or  more  of  the  meta- 
tarsal bones.  From  twisting  the  foot  in  making  a  false  step,  I  have 
seen  the  fifth  metatarsal  bone  fractured.  The  displacement  is  sometimes 
considerable,  especially  when  several  bones  are  broken ;  the  proximal 
extremity  projecting  on  the  dorsum,  the  distal  displaced  towards  the  sole 
of  the  foot.  The  issue  is  rarely  prosperous,  especially  when  the  lesion  is 
compound.  The  metatarsal  bones,  after  readjustment,  usually  require  no 
splints.  If,  however,  the  patient  is  restless,  a  piece  of  gutta  percha  or 
wood,  exactly  corresponding  to  the  outline  of  the  sole  of  the  foot,  may 
be  procured,  padded,  and  retained  by  a  figure  of  8  bandage  carried  round 
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tlic  ankle.  In  all  such  cases  the  foot  should  he  kept  at  vest  and  elevated. 
The  phalanges,  if  not  demanding  immediate  ampututiim,  are  arranged 
and  supported  by  small  splints,  retained  by  strips  of  adhesive  plaster,  as 
in  the  case  of  the  analogous  injuries  of  the  superior  extremity. 


DlHLOCATIONS. 

Didocation  of  tlie  Pelvis. 

From  heavy  and  high  falls,  it  has  occasionally  happened  that  one  of  the 
Ossa  Innominata  has  been  displaced  upwards ;  separated  from  the  sacrum, 
at  the  sacro-iliac  junction,  and  from  its  fellow  at  the  symphysis  pubis. 
The  following  are  the  diagnostic  marks  of  the  injury  : — The  limb  of  the 
atfected  side  is  shortened  and  powerless  ;  yet  the  signs  both  of  dislocation 
and  of  fracture  of  the  tliigh-bone  are  absent  ;  and  the  limbs,  when  each 
is  measured  from  the  anterior  superior  spinous  process  of  the  ilium,  are 
quite  of  the  same  length.  The  spine  and  horizontal  ramus  of  the  os 
pubis  are  elevated  ;  forming  a  hard  ridge  above  and  external  to  their 
ordinary  site.  The  anterior  superior  spinous  process,  and  the  crest  of 
the  ilium,  are  on  a  higher  level  than  those  of  the  opposite  side.  By  ex- 
amination from  the  rectum,  the  tuberosity  of  the  ischium  will  be  found 
raised,  and  nearer  the  mesial  Hne ;  and  the  descending  ramus  of  the  os 
pubis  will  probably  be  on  a  plane  considerably  posterior  to  that  of  the 
sound  side.  The  fold  of  the  nates  is  higher  than  on  the  other  side  ;  and, 
on  the  injured  side  of  the  sacrum,  a  depression  will  be  felt,  at  the  junc- 
tion of  that  bone  with  the  ilium.  More  or  less  difficulty  may  be  expe- 
rienced, in  evacuating  the  bladder. 

Should  the  nature  of  the  case  he  distinguished  in  time,  moderate 
efforts  have  been  recommended  to  be  made  for  readjustment ;  by  exten- 
sion of  the  limb,  and  forcing  the  ilium  downwards  with  the  hand.  It 
is  difficult,  however,  to  see  how  retention  of  the  articulating  surfaces 
could  be  maintained,  even  should  such  reductive  efforts  prove  successful. 
The  bladder  is  to  he  relieved  as  often  as  circumstances  may  require  ;  and 
if  the  urethra  is  displaced,  a  flexible  catheter  may  possihly  pass  more 
readily  than  the  metallic  instrument.  The  same  attention  to  the  state 
of  the  internal  organs  is  required,  as  in  the  case  of  fracture  of  the  pelvis. 
Indeed,  fracture  of  the  os  puhis  is  not  unlikely  to  be  associated  with 
such  an  accident.    Prognosis  is  unfavourable. 

Separation  of  the  Symphysis  Pubis  is  said  occasionally  to  occur,  in 
difficult  labour.  It  may  also  result  from  direct  injury.  Displacement 
is  not  great.  By  a  broad  belt  the  j)arts  are  kept  unmoved,  as  well  as  in 
ajDposition. 

The  sacrum  has  sometimes  been  found,  after  death,  forced  forwards 
between  the  two  innominate  bones.  The  accident  has  been  caused  by 
direct  violence. 

Dislocations  of  the  Hip. 

The  head  of  the  femur  may  be  displaced,  in  various  directions.  The 
displacing  force  is  usually  indirect;  but  the  accident  occasionally  results 
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from  direct  blows  or  falls  upon  the  hip  or  trochanter.  It  may  take 
place  at  any  time  of  life  ;  but  most  frequently  affects  the  young  or 
middle-aged  adult.  In  youth  it  is  rare — except  in  the  congenital  form ; 
in  old  ago,  fractui'O  of  the  neck  of  the  femur  is  much  more  likely  to 
occur. 

I.  Dislocation  upwards  and  bacJcwards  on  tlie  Dorsum  of  the  Ilium. — 
This  is  by  for  the  most  frequent  form  of  the  injury ;  usually  resulting 
from  a  fall  under  a  heavy  weight,  when  the  body  is  bent  forwards,  the 
limb  being  adducted  and  rotated  inwards.  Forcible  rotation  of  the  limb 
inwards  has  sometimes  sufficed  for  its  production ;  and  forcible  flexion 
of  the  body  upon  the  thigh,  when  fixed  in  a  position  of  adduction  and 
rotation  inwards,  favours  its  occurrence.  The  mechanism  of  the  displace- 
ment varies  with  the  degree  of  flexion.  When  the  trunk  and  limb  are 
nearly  in  the  same  straight  line,  the  head  of  the  bone  is  usually  forced 
directly  upwards  and  backwards  through  the  tense  upper  part  of  the 
capsule.  When,  again,  the  limb  and  anterior  surface  of  the  trunk  are 
flexed  upon  each  other,  the  posterior  and  lower  part  of  the  capsule  is 
torn  over  the  head  of,  the  bone,  which  passes  out  of  the  articulation  in 
the  direction  of  the  dislocation  into  the  sciatic  notch,  and  secondarily 
assumes  the  position  upon  the  dorsum  ilii.  This  distinction  is  of  im- 
portance in  effecting  reduction  of  the  dislocation.  Examination  is  best 
made  in  the  erect  posture.  The  limb,  shortened  from  an  inch  and  a 
half  to  two  inches,*  is  rotated  inwards,  and  at  the  same  time  adducted, 
so  that  the  toes  rest  on  the  opposite  instep,  the  knee  being  somewhat 
advanced  and  carried  across  the  front  of  its  fellow.  Motion  is  much 
abridged,  especially  in  an  outward  direction.  The  trochanter  is  pre- 
ternaturally  near  the  anterior  superior  spinous  process  of  the  ilium. 
There  is  a  hollow  in  the  groin,  and  a  diminution  of  the  normal  promi- 
nence of  the  trochanteric  region.  The  roundness  of  the  gluteal  space  is 
at  the  same  time  enlarged,  though  less  broad  than  on  the  sound  side"; 
and  on  manipulating  this  swelling,  the  head  of  the  bone  may  be  felt 
rolling  in  its  new  site,  during  rotation  of  the  knee  inwards. 

Fracture  of  the  neck  of  the  femur,  bruise  of  the  hip,  and  morbus 
coxarius,  are  the  conditions  likely  to  be  mistaken  for  this  dislocation. 
It  is  hard,  however,  to  see  how,  with  a  proper  acquaintance,  with  the 
symptoms  of  dislocation,  any  mistake  should  occur.  Diagnosis  rests  on 
the  following  points  : — In  dislocation,  the  motions  of  the  limb,  both 
voluntary  and  forced,  are  abridged ;  there  is  invariably  adduction  and 
inversion  of  the  foot,  and  this  adduction  and  inversion  cannot  be  undone, 
until  reduction  has  been  effected  ;  the  toes  may  be  moved  round  forcibly, 
but  the  whole  body  turns  with  them ;  on  extension  being  made,  the 
normal  length  of  the  limb  cannot  be  restored,  until  reduction  has 
occurred ;  and  then  there  will  be  no  recurrence  of  the  shortening,  unless 
fracture  of  the  brim  or  floor  of  the  acetabulum  co-exist,  Eversion  of 
the  toes,  so  that  the  limb  lies  upon  the  outer  side,  can  never  exist  in  a 
dislocation  upon  the  dorsum  ilii.  True  crepitus  is  felt  only  in  the  case 
of  fracture.  The  occurrence  of  dislocation  is  much  more  rare  than  that 
of  fracture  ;  and,  while  dislocation  may  happen  at  any  age,  fracture  within 
the  capsule  seldom  if  ever  is  found  under  the  age  of  fifty.  Fracture 
*  According  to  Malgaigiie,  the  shortening  never  exceeds  half  an  inch. 
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external  to  the  capsule  is  at  once  known,  Ly  the  distinctness  of  the 
crepitus — when  extension  and  rotation  are  made,  and  wlien  the  trochan- 
ter is  pressed  inwards.  Bruise  of  the  hip-joint  is  recognised  Ly  negative 
signs  ;  any  local  symptoms  simulating  dislocation  disappearing  under  the 

use  of  chloroform.  Morbus  coxarius  is  recog- 
nised ^  by  its  history.  When  a  patient  is 
examined  after  a  severe  injury  in  a  state  of 
insensibility,  the  distinction  between  a  recent 
traumatic  and  an  old  pathological  or  conge- 
nital dislocation  is  easily  enough  made  out,  by 
attending  to  the  state  of  the  muscles,  and  by 
observing  the  sole  of  the  foot  and  shoe,  to  see 
whether  or  not  the  patient  had  walked  normally 
before  the  accident. 

When  efforts  at  reduction  are  effected  by 
extension  and  counter-extension,  they  may  be 
made  with  or  without  the  aid  of  pulleys  and 
their  auxiliaries,  according  to  the  date  of  the 
injury,  the  robustness  of  the  patient,  and  the 
other  circumstances  of  the  case.  The  patient 
is  placed  recumbent  on  his  back ;  and  extension 
is  made  obliquely  across  the  opposite  limb  ;  the 
thigh  crossing  its  fellow  a  little  above  the 
knee.  The  laque,  to  which  the  pulleys  are 
attached,  is  appHed  either  above  the  knee 
(English  surgery),  or  at  the  ankle  (French 
surgery),  as  may  be  preferred.  Counter-exten- 
sion is  made,  by  means  of  a  strong  belt — weU 
padded  —  j)assed  beneath  the  perineum,  and 
secured  to  a  fixed  point  behind  the  patient.  When  extension  has  been 
maintained  for  some  time,  the  limb  is  rotated  outwards. 

It  is  seldom  that  we  find  it  expedient  to  forego  the  use  of  chloro- 
form ;  and  when  this  is  employed,  in  recent  examples,  success  is  almost 
sure  to  follow.  In  old  standing  cases,  after  six  weeks  have  elapsed,  the 
result  is  doubtful.  With  chloroform,  no  other  mode  of  reduction  need 
be  tried  than  the  simplest — that  just  stated.  Other  methods  have,  how- 
ever, been  employed  with  good  success,  and  are  well  suited  for  emer- 
gencies, when  no  efficient  assistance  or  apj^aratus  is  available,  (a.) 
(Colombat) — The  patient  having  been  placed  erect — resting  his  weight 
on  the  sound  limb,  stooping  over  a  firm  table,  and  having  his  pelvis 
fixed  securely  thereon — the  surgeon  takes  hold  of  the  foot  of  the  afi"ected 
limb  with  one  hand,  and,  flexing  the  leg  on  the  thigh,  presses  steadily 
downwards  with  the  other  hand,  or  with  his  own  knee,  on  the  popliteal 
space.  After  extension  has  thus  been  applied  for  some  time,  sudden 
rotation  is  made  on  the  hip  ;  and  the  bone  may,  thus  simply,  move  at 
once  into  the  acetabulum,  (b.)  Since  the  days  of  Hippocrates,  with  more 
or  less  modification,  forced  flexion  of  the  leg  upon  the  thigh,  and  of  the 
thigh  upon  the  abdomen,  combined  with  rotation  inwards,  followed  by  a 
movement  of  abduction  or  circumduction,  terminating  in  extension  of 
Fig.  356.  Dislocation  on  the  dorsum  ilii. 


Fig.  356. 


DISLOCATION  INTO  THE  ISCHIATIC  NOTCH. 
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tlio  limb,  has  been  recommended,  and  has  apparently  been  found  very 
successful.  With  this  proceeding  the  names  of  Richard  Wiseman, 
Boulton,  Turner,  and  Anderson*  in  our  own  country  ;  and  those  of 
Physic,  Nathan  Smith  senior  and  junior,  among  our  American  brethren, 
deserve  special  notice. 

(c.)  By  some  the  following  procedure  is  found  satisfactory.  I  have, 
on  tAvo  occasions,  resorted  to  its  use  with  an  immediately  successful 
result.  Tlie  patient,  lying  upon  his  back,  has  his  nates  brought  close 
to  the  side  of  the  bed ;  an  assistant  fixes  the  pelvis ;  and  the  surgeon, 
sitting  upon  the  edge  of  the  bed  with  his  back  turned  to  the  patient, 
takes  the  leg  on  the  aflfected  side  over  his  shoulder,  and,  steadying  the 
foot  and  leg  with  both  hands,  suddenly  assumes  the  upright  posture. 

(d.)  It  has  been  proposed  to  effect  reduction  by  the  operator  placing 
liis  heel  upon  the  tuber  ischii,  and  making  extension  with  his  hands. 

After  reduction,  the  patient  is  placed  gently  in  bed ;  and  no  reten- 
tive means  are  necessary,  unless  he  be  careless,  or  violent  —  through 
chloroform,  dehrium,  or  otherwise.  Then  it  is  well  to  secure  the  two 
limbs  together,  by  bandaging,  at  the  knees  and  ankles  ;  pads  being  inter- 
posed at  these  points.  To  relieve  the  uneasiness  which  exists  for  some 
time,  hot  fomentation  should  be  diligently  applied  to  the  part.  If,  as 
rarely  happens,  the  upper  edge  of  the  acetabulum  have  been  broken, 
retention  is  effected  with  difficulty ;  and  it  is  necessary  to  maintain 
permanent  extension  of  the  limb,  by  means  of  a  long  splint  with  perineal 
band,  as  in  the  case  of  fracture. 

IL  Dislocation  backwards,  into  the  Ischiatic  Notch. — In  point  of 
frequency,  this  form  may  be  placed  next  in  order.  It  may  be  the 
primary  form  of  displacement  backwards,  the  head  of  the  bone  afterwards 
reaching  the  dorsum  ilii ;  in  other  cases,  again,  the  bone  assumes 
this  position,  when  efforts  are  made  to  reduce  the  dislocation  backwards 
upon  the  dorsum  of  the  ilium.  "  The  head  of  the  thigh-bone  is  placed 
on  the  pyriformis  muscle  ;  between  the  edge  of  the  bone  which  forms  the 
upper  part  of  the  ischiatic  notch,  and  the  sacro-sciatic  ligaments ;  behind  the 
acetabulum,  and  a  httle  above  the  level  of  the  middle  of  that  cavity."  t 
The  accident  results  from  the  application  of  force,  while  the  body  is  bent 
forward  on  the  thigh,  and  the  knee  is  pressed  inwards.  The  signs  bear 
a  general  resemblance  to  those  of  the  preceding  injury,  but  occur  in  a 
minor  degree.  Hence  the  lesion  is  very  liable  to  be  overlooked  and 
mistaken  for  bruise  of  the  joint.  The  shortening  is  from  half  an  inch  to 
an  inch.  The  foot  is  inverted,  and  the  great  toe  rests  on  the  ball  of  the 
great  toe  of  the  opposite  foot.  The  trochanter  is  behind  its  usual  place, 
and  is  slightly  inclined  towards  the  acetabulum.  The  head  of  the  bone 
can  seldom  be  felt  distinctly.  The  joint  is  preternaturally  fixed  ;  flexion 
and  rotation,  in  any  considerable  degree,  being  quite  impracticable.  The 

*  Works  of  Hippocrates,  Sycl.  Edit.  vol.  ii.  p.  643  ;  Eight  Cliii-urgical  Treatises, 
by  Richard  "Wiseman,  London,  1676,  book  vii.  c.  viii. ;  A  system  of  Rational  and 
Practical  Surgery,  by  Richard  Boulton,  p.  346,  London,  1713 ;  The  Art  of  Surgery,  by 
Daniel  Turner,  London,  1742,  vol  ii.  p.  339 ;  Anderson  (of  Leith)  Med.  Commentaries, 
Edinburgh,  1776,  vol.  ii.  p.  261-4;  Physic  Dorscy's  Surgery,  1813,  vi.  p.  242;  Trans. 
N.  Y.  S.  Med.  Soc.  1854,  p.  55  ;  Buff.  Med.  Jour.  vol.  xiii.  p.  515. 

t  A.STLEY  CooT'ER  on  Dislocations. 


1324 


DISLOCATION  INTO  THE  ISCIIIATIC  NOTCH. 


whole  body  cannot  bo  straiglitened  in  tlio  recumbent  posture  ;  if  the 
trunk  be  smoothed  down,  the  thigh  rises  up  ;  and  if  the  hmb  he  forcibly 
and  .painfully  straightened,  the  loins  are  found  immediately  and  insuper- 
ably arched — and  this,  which  is  the  most  characteristic  sign  of  all,  will 
not  cease,  until  reduction  has  been  effected. 

Eeduction  is  made  with  the  patient  recumbent,  on  his  sound  side  • 
and  the  affected  Hmb  is  extended  obliquely,  so  as  to  bring  it  across  the 
middle  of  the  sound  thigh.  After  extension  has  been  maintained  for 
some  time,  the  head  of  the  bone  is  lifted  over  the  margin  of  the  aceta- 
bulum, by  means  of  a  jack  towel  placed  under  the  upper  part  of  the 


Fig.  357.  Fig.  S58. 


thigh ;  extension  in  that  direction  being  made,  by  passing  the  loop  of 
the  towel  over  an  assistant's  neck,  while  counter-extension  is  exerted  by 
the  hands  of  another  assistant  resting  firmly  on  the  patient's  pelvis.  But 
it  is  not  to  be  supposed  that  such  movements  are  to  interfere  with  the 
main  extending  force ;  the  two  are  carried  on  consentaneously.  This 
dislocation  is  also  well  suited  for  reduction  by  manipulation,  as  already 
described  in  the  treatment  of  the  former  injury.  In  employing  the 
manipulation  method,  as  the  head  of  the  bone  comes  in  contact  with  the 
edge  of  the  acetabulum,  there  is  a  risk,  if  the  abduction  is  too  suddenly 
effected,  of  converting  the  dislocation  into  the  next  form  of  displacement. 

HI.  Dislocation  downwards  into  the  Foramen  Ovale. — This — as 
well  as  the  following  variety — is  comparatively  rare.     It  is  usually 

Fig.  357.  Dislocation  into  the  ischiatic  notch. 

Fig.  358.  Dislocation  into  the  foramen  ovale. 


DISLOCATION  INTO  THE  FORAMEN  OVALE. 
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caused  by  a  heavy  weight  falling  on  the  i^elvis,  while  the  trunk  is  bent 
forwards,  and  the  thighs  are  separated  from  each  other.  The  limb  is 
elongated,  to  the  extent  of  nearly  two  iiiclies  ;  and  is  advanced  in  front 
of  its  fellow,  the  toes  usually  jDointing  forwards — but  they  may  incline 
towards  either  inversion  or  eversion.  The  thigh  is  much  abducted,  and 
cannot  be  brought  near  its  fellow.  The  trunk  is  bent  forwards,  during 
maintenance  of  the  erect  posture ;  and  the  tense  ridge,  formed  on  the 
inside  of  the  thigh  by  the  stretched  psoas  and  iliacus  muscles,  can  gener- 
ally be  both  seen  and  felt.  The  trochanter  is  flattened  and  depressed. 
The  head  of  the  bone  can  be  made  out — though  only  in  thin  patients, 
and  in  the  absence  of  swelling — by  pressure  on  the  inner  and  upper 
part  of  the  thigh  towards  the  perineum.  The  position  of  the  limb 
somewhat  resembles  that  which  attends  on  the  first  stacce  of  morbus 
coxarius.  A  mistake  in  diagnosis  would  be  fraught  with  the  most  direful 
consequences ;  but,  with  ordinary  care,  such  a  misfortune  is  not  lilcely  to 
occur.  The  true  elongation  of  the  limb,  and  of  the  space  between  the 
anterior  spinous  process  of  the  ilium  and  the  trochanter  major,  is  of  itself 
a  sufficient  test  of  the  dislocation. 


Fig.  359. 

In  employing  extension  and  counter- extension,  the  patient  is  placed 
flatly  recumbent.  Here  the  limb  is  elongated  ;  and  counter-extension  is 
accordingly  made,  not  in  the  axis  of  the  limb,  but  across  the  pelvis,  by 
means  of  a  strong  belt  passed  round  it.  Extension  is  applied  in 'the 
opposite  direction,  at  right  angles  to  the  pelvis ;  the  pulleys  being  at- 
tached by  means  of  a  loop  passed  under  the  upper  part  of  the  thio-h^and 
with  one  portion  of  the  loop  brought  over  the  belt  whereby  counter- exten- 
sion IS  made.  Extension  is  exerted  gradually,  until  the  head  of  the  bone 
13  felt  moving  from  its  abnormal  site.  The  surgeon  then,  passin^^  his 
hand  behind  the  ankle  of  the  sound  limb,  grasps  the  ankle  of  the  dislo- 
cated member,  and  draws  it  inwards,  towards  the  mesial  line  of  the  body 
The  foot  should  not  be  raised,  lest  the  head  of  the  bone  slip  into  the 
ischiatic  notch— a  casualty,  however,  which  is  far  from  being  irreparable 

Or,  the  patient  having  been  placed  recumbent,  on  the  sound  side^ 
Fig.  359.  Reduction  of  dislocation  into  the  foramen  ovale. 
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and  tho  apparatus  arranged  as  before,  extension  is  made  directly  up- 
wards, while  the  knee  and  foot  are  pressed  down.  If  Ave  attempt  tlio 
reduction  Ly  manipulation,  it  is  even  more  necessary  here  than  in  the 
former  cases,  to  carry  the  limb  only  in  those  directions  in  which  it  is  foimd 
to  move  easily'-,  lest  fracture  of  the  neck  of  the  bone  should  be  pro- 
duced. The  thigh  is  accordingly  flexed  in  the  abducted  position  ;  and 
when  it  has  assumed  a  rectangular  position  with  the  trunk,  the  knee  is 
gradually  rotated  into  the  position  of  adduction,  flexion  being  meanwhile 
continued ;  and  when  the  further  progress  of  the  knee  towards  the  ab- 
domen is  stopped,  the  adduction  is  rendered  complete,  and  the  limb 
straightened.  If  the  head  of  the  bone  threatens  with  every  effort  to 
glide  away  backwards  into  the  sciatic  notch,  a  slight  rocking  or  rotatory 
movement  of  the  knee,  as  the  limb  is  being  brought  down,  will  usually 
coax  it  over  the  margin  of  the  acetabulum. 

IV.  Dislocation  fonoards  on  the  Puhes. — This  accident  happens  when 
a  person,  while  walking,  puts  his  foot  into  some  unexpected  hollow ;  his 

body  being  at  the  moment  bent  backwards. 
I  have  seen  the  accident  produced  by 
direct  violence  ;  the  buffer  of  a  railway 
carriage  impinging  against  the  posterior 
margin  of  the  trochanter  major.  The  head 
of  the  bone  is  forced  upwards  and  forwards, 
on  the  horizontal  ramus  of  the  os  pubis. 
The  limb  is  shortened  to  the  extent  of  an 
inch.  The  knee  and  foot  are  turned  out- 
wards, and  cannot  be  rotated  inwards.  The 
head  of  the  bone  may  be  distinctly  felt  and 
seen,  forming  a  globular  tumour,  resting 
above  the  level  of  Poupart's  ligament,  on  the 
outside  of  the  femoral  vessels  ;  and  obedient 
to  the  motions  of  the  thigh.  The  position 
of  the  head  of  the  bone  varies  somewhat 
in  different  cases.  I  have  seen  it  close  to 
the  anterior  inferior  ihac  spine  ;  and  in  that 
case,  where  the  injury  was  the  result  of  direct 
violence,  and  remained  unreduced,  the 
patient,  who  had  previously  suffered  from  a 
femoral  hernia,  had  the  vessels  tilted  for- 
wards, and  the  crural  canal  supported  from 
behind,  so  that  he  no  longer  required  to 
wear  a  truss.  This  form  of  dislocation 
might,  by  an  unwary  practitioner,  be  more 
easily  mistaken  for  a  fracture  of  the  neck  of  the  femur,  than  any  of  the 
others  already  described.  But  the  immobility  of  the  limb,  and  the  bulge 
produced  by  the  head  of  the  bone,  somewhere  in  the  line  of  Poupart's 
ligament,  will  usually  serve  to  preclude  the  risk  of  any  mistake.  Simu- 
lation may  also  occur,  in  the  case  of  mere  sprain  of  the  hip  or  thigh,  -with 
globular  extravasation  of  blood  in  the  pubal  region. 

The  patient  is  placed  flatly  recumbent  on  a  table,  with  the  affected 
Fig.  360.  Dislocation  on  the  pubes. 
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limb  projecting  over  the  edge.  Counter-extousion  is  effected  in  the  ordi- 
nary way,  by  the  perineal  band — secured  behind,  and  a  little  above  the 


Fig.  361. 


level  of  the  patient.  Extension  is  made  in  a  line  behind  the  axis  of  the 
body,  carrying  the  thigh  downwards  and  backwards.  After  some  time, 
the  head  of  the  bone  is  lifted  over  the  margin  of  the  acetabulum,  by 
means  of  a  towel  placed  over  the  upper  part  of  the  thigh.  And  rota- 
tion inwards  is  also  likely  to  be  of  service.  The  method  by  manipulation 
may  here  be  resorted  to  with  the  most  satisfactory  effects.  The  direction 
of  the  rotation  and  circumduction,  and  of  the  rocking  movements,  must 
be  regulated  by  the  relation  of  the  head  of  the  bone  to  the  margin  of  the 
acetabulum,  and  to  the  site  of  original  rupture  in  the  capsular  ligament. 

Anomalous  dislocations  of  the  Hip. — Besides  the  ordinary  varieties 
of  dislocation,  the  following  have  been  observed  : — 1.  As  just  mentioned, 
the  head  of  the  femur  has  been  displaced,  so  as  to  rest  on  the  anterior 
superior  spinous  process  of  the  iHum — or  rather  on  the  space  between 
the  two  spinous  processes  of  that  bone,  the  trochanter  major  lying  on  the 
dorsum  ;  such  displacement  having  been  determined  by  the  direct  effect 
of  the  force,  and  muscular  action  having,  from  some  cause,  failed  to 
modify  the  movement  in  the  usual  way.  2.  Or,  in  like  manner,  the  head 
of  the  bone  may  rest  on  the  anterior  inferior  spinous  process  of  the  ilium, 
the  trochanter  major  lodging  in  the  acetabulum.  3.  The  head  of  the 
bone  has  been  found  resting  on  the  tuberosity  of  the  ischium,  and  also 
upon  the  spinous  process  of  that  bone.  4.  The  head  of  the  bone  may 
pass  downwards  and  backwards  into  the  lesser  or  lower  sacro-sciatic  notch. 
5.  The  head  of  the  bone  may  quit  the  acetabulum  and  pass  directly 
downwards.  6.  The  head  of  the  bone  may  be  displaced  into  the  peri- 
neum. 

Fracture  of  the  neck  or  shaft  of  the  femur  sometimes  complicates  a 
dislocation  of  the  head  of  the  bone  ;  this,  however,  is  a  very  unusual 
occurrence.  Eeduction  of  the  dislocation,  in  such  circumstances,  is  not 
likely  to  be  effected ;  as  neither  extension  power  nor  manipulation  can 
be  brought  to  act  upon  the  head  and  neck  of  the  bone  through  the  shaft. 

Dislocations  of  the  Knee. 

Dislocations  of  the  laiee-joint  are  caused  only  by  great  violence,  and 
Fig.  361.  Eeduction  of  dislocation  on  the  pubes. 
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are  rare.  The  displacement  cannot  occur  without  much  disruption  of 
the  retaining  parts;  and,  in  consecj[uence,  replacement  is  generally  effected 
without  difficulty. 

The  Tibia  may  be  luxated  from  the  femur,  in  five  different  direc- 
tions : — '1.  Bachoards,  behind  the  condyles  of  the  femur ;  causing 
shortening  of  the  limb,  prominence  of  the  condyles  in  front,  depression 
of  the  ligament  of  the  patella,  and  bending  of  the  leg  forwards.  Mal- 
gaigne  distinguishes  a  complete  and  incomplete  form  of  the  dislocation 
backwards  ;  and  states  that  in  the  former  the  patella  will  be  found  situated 
horizontally  beneath  the  condyles  of  the  femur,  while  in  the  latter  it  Ls 
only  inclined  at  an  angle  of  45  degrees.  2.  Forwards. — The  condyles 
are  thrown  back,  and  compress  the  popliteal  vessels  ;  the  tibia  and 
patella  are  elevated  in  front ;  the  limb  is  shortened  and  slightly  flexed. 
When  in  this  form  of  dislocation  the  articulating  surfaces  pass  clear  of 
each  other,  and  the  injury  is  thus  complete,  the  shortening  of  the  limb 
is  sometimes  considerable,  and  the  patella  lies  horizontally  upon  the 
surface  of  the  head  of  the  tibia  ;  in  the  more  common  case,  of  a  partial 
dislocation,  it  is  inclined  obliquely  between  the  head  of  the  tibia  and 
inter-condyloid  fossa.  These  antero-posterior  dislocations  are  more 
'  nearly  complete  than  the  other  two,  which  are  always  only  partial.  3. 
Inwards. — The  internal  condyle  of  the  femur  rests  upon  the  external 
semilunar  cartilage  ;  and  the  tibia  projects  plainly  on  the  inner  side  of 
the  joint.  4.  Outwards. — The  external  condyle  rests  on  the  inner  semi- 
lunar cartilage  ;  and  the  projection  of  the  tibia  is  on  the  outside  of  the 
joint.  5.  Displacement  by  rotation,  usually  outwards  ;  a  very  rare 
injury,  recognised  by  the  foot  being  laid  on  its  outer  side,  while  the 
internal  articular  surface  of  the  tibia  projects  in  front  beneath  the 
intercondyloid  notch,  the  inner  condyle  producing  a  well-marked  pro- 
tuberance above,  and  to  the  inner  side. 

Eeduction  is  in  general  readily  effected  by  extension  and  coaptation. 
Antiphlogistics  are  required  subsequently,  to  ward  off  or  modify  the 
intense  inflammatory  seizure,  which  is  apt  otherwise  to  ensue  after 
so  serious  an  injury.  The  compound  luxations  usually  require  either 
immediate  amputation,  or  excision  of  the  joint. 

Gradual  displacement  of  the  knee,  by  muscular  action,  in  the  case  of 
advanced  structural  change,  has  been  already  considered. 

The  Semilunar  Cartilages  are  sometimes  displaced,  by  twisting  the 
joint ;  as  when  a  person,  in  walking,  with  the  foot  everted,  strikes  the 
toes  against  an  obstacle  ;  or  when  the  foot,  in  walking,  becomes  suddenly 
caught  in  a  crevice  or  hole.  Perhaps  there  is  a  predisposing  cause  in 
operation — namely,  unusual  relaxation  of  the  retaining  ligaments  of  these 
structures.  One  or  both  of  the  cartilages  is  pushed  from  the  normal 
site,  by  the  condyles  of  the  femur,  which  are  thus  unduly  separated  from 
the  head  of  the  tilDia.  The  limb  is  immediately  rendered  stiff,  and  incapable 
of  bearing  weight ;  and  a  sickening  pain  is  felt.  Extreme  flexion  of  the 
joint,  by  disengaging  the  parts,  usually  suffices  for  restoration  of  the 
normal  state  ;  the  cartilages,  by  their  elasticity,  seeking  their  o-wn  place, 
when  free.  The  production  of  such  flexion  may  require  force,  and  is 
painful.  After  the  joint  has  remained  a  little  in  that  position,  the  limb 
is  brought  down  again  with  a  sudden  movement.    The  knee  remains 
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weak  and  swoln  for  some  considerable  time — perhaps  the  seat  of  rheu- 
matic pains  ;  and  the  use  of  a  knee-cap  is  expedient.  If  chronic  structural 
change  threaten  to  ensue,  that  must  be  opposed  by  the  ordinary  means. 

Dislocation  of  the  head  of  the  Fibula  is  a  rare  accident.  It  ma,y 
take  place,  by  violence,  either  backwards  or  forwards.  Keduction  is 
effected  by  direct  coaptation  ;  and  bandaging  sufficiently  effects  retention. 
Should  displacement  depend  on  relaxation  of  the  retaining  ligament,  the 
pressure  of  a  knee-cap  or  bandage  is  necessary  ;  with  stimulation  of  the 
part,  to  restore  the  normal  state  if  possible. 

Dislocations  of  the  Patella. 

The  Patella  is  Hable  to  be  displaced,  in  various  directions ;  by  ex- 
ternal violence,  applied  directly  or  indirectly.  But  such  accidents  are 
rare.  1.  Outwards. — This  is  most  commonly  caused  by  muscular  con- 
traction ;  and  is  apt  to  occur  in  persons  who  are  knock-kneed,  and  in 
whom  the  external  ridge  of  the  articulating  surface  of  the  tibials  slightly 
developed.  The  bone  is  thrown  outwards  on  the  external  condyle,  and  forms 
a  manifest  projection  there  ;  while  the  knee  is  incapable  of  flexion.  2, 
Inwards. — This  is  the  result  of  direct  injury ;  the  bone  being  struck  on 
its  outer  side,  while  the  foot  is  turned  inwards.  The  mal-position  is  the 
reverse  of  the  preceding.  Eeduction  in  either  case  is  effected  by  raising 
the  leg  and  thigh  and  flexing  them  on  the  abdomen,  so  as  to  relax  the 
extensor  muscles  on  the  thigh,  fully  j  at  the  same  time,  with  the  hand, 
forcing  the  bone  back  to  its  place. 

3.  The  patella  may  be  displaced  by  Semi-rotation  ;  one  edge  resting 
on  the  middle  of  the  articular  surface  between  the  condyles  of  the  femur, 
while  the  other  projects  beneath  the  tense  integument.  Eeduction  in 
this  case  is  to  be  effected  by  flexing  the  knee  to  the  utmost ;  so  as  to  free 
the  bone,  and  admit  of  its  being  drawn  into  its  normal  position  by  the 
action  of  the  extensor  muscles.  Should  this  means  fail,  it  may  be  expe- 
dient to  divide  the  ligamentum  patellas,  by  subcutaneous  incision. 

4.  The  bone  can  be  displaced  Upwards  ;  but  only  on  division  of  the 
ligamentum  patellas,  by  wound  or  tear.  The  treatment  is  as  for  trans- 
verse fracture  of  the  patella.  5.  SHght  displacement,  Downwards,  may 
follow  rupture  of  the  tendon  of  the  rectus  muscle, 

Dislocations  of  the  Anide, 

I.  Dislocation  of  the  Tibia  inioards. — This,  as  already  stated,  usually 
co-exists  with  fracture  of  the  lower  end  of  the  fibula.  The  foot  is 
everted ;  and  the  internal  malleolus  projects  greatly.  Keduction  is 
effected  by  extension  of  the  foot ;  while  the  limb  is  bent  at  a  right 
angle,  so  as  to  relax  the  gastrocnemii  muscles.  And  this  flexed  position 
of  the  leg,  be  it  remembered,  is  essential  in  the  treatment  of  aU  luxations 
at  the  ankle.  Eeplacement  having  been  accomplished,  Dupuytren's 
splint  is  applied  on  the  inner  side  of  the  limb ;  and  should  it  seem 
necessary,  for  complete  retention,  a  minor  splint  may  be  placed  on  the 
outer  side  also. 

II.  Dislocation  of  the  Tibia  forwards. — This,  too,  attends  on  fracture 
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of  the  fibula.  It  may  also  occur  independently  of  fracture ;  but  then 
tlio  fibula  is  usually  displaced  along  witli  it ;  and  the  case  is  one  of  luxa- 
tion of  both  bones,*  The  tibia  rests  on  the  upper  surfaces  of  the  navi- 
cular and  internal  cuneiform  bones,  and  on  a  small  part  of  the  anterior 
surface  of  the  astragalus.  The  foot  is  fixed,  and  appears  much  shortened; 
the  heel  is  proportionately  elongated  ;  the  toes  are  pointed  downwards ; 
there  is  a  marked  depression  in  front  of  the  tendo  Achillis  ;  and  the 
end  of  the  tibia  is  felt  to  be  resting  on  the  middle  of  the  tarsus.  Treat- 
ment is  as  in  the  former  case  ;  a  splint  being  applied  on  each  aspect  of 
the  limb, 

A  minor  form  of  the  injury  may  occur  ;  the  end  of  the  tibia  resting 
partly  on  the  navicular  bone,  and  partly  on  the  astragalus. 

III.  Dislocation  of  the  Tibia  outwards. — In  this  case,  the  fibula  is 
associated  in  the  displacement ;  and  both  bones  form  a  manifest  projec- 
tion on  the  outer  aspect  of  the  joint.  The  foot  is  turned  inwards,  its 
outer  edge  resting  on  the  ground  ;  and  the  toes  are  pointed  downwards. 
The  internal  malleolus  is  obliquely  fractured  and  detached.  Treatment 
is  as  in  the  other  cases.  But  especial  watchfulness  is  necessary,  as  to  the 
consequences  ;  this  form  of  injury  being  always  the  result  of  much 
violence,  and  inflammatory  mischief  being  consequently  apt  to  ensue. 

rV.  Dislocation  of  the  Tibia  bachwards  is  extremely  rare.  Tlae  end 
of  the  bone  rests  on  the  os  calcis,  in  front  of  the  insertion  of  the  tendo 
Achillis  ;  the  heel  is  shortened,  and  the  foot  is  proportionately  elongated. 

The  foot  has  also  been  found  forced  upwards  between  the  tibia  and 
fibula  ;  these  having  separated.  But  this  may  be  regarded  as  merely  an 
aggravation  of  dislocation  of  the  tibia  inwards. 

The  treatment  is  still  by  extension  of  the  foot,  during  flexion  of  the 
leg ;  and  by  the  application  of  lateral  splints. 

V.  Compound  Dislocation  of  the  Ankle. — This  is  the  most  common 
of  the  compound  dislocations  of  joints  ;  and,  although  it  may  occur  out- 
wards, usually  takes  place  inwards.  The  patient  having  fallen  forcibly, 
with  the  foot  everted,  the  end  of  the  tibia  is  driven  through  the  integu- 
ments on  the  inner  aspect  of  the  joint ;  and  protrudes  to  a  greater  or 
less  extent.  Even  in  extreme  cases,  the  posterior  tibial  artery  generally 
escapes  untorn.  When  the  dislocation  occurs  outwards,  the  end  of  the 
fibula  is  usually  broken  off,  and  displaced  along  with  the  foot.  This 
accident  may  occur  to  any  one  ;  but  is  especially  frequent  in  adults  of 
advanced  years  and  intemperate  habits ;  and,  in  these,  but  a  shght 
amount  of  violence  would  seem  to  sufi&ce  for  its  infliction.  The  compli- 
cation of  delirium  tremens  is  not  unfrequent. 

Although  reduction  may  be  effected  as  in  the  simple  form,  and  sub- 
sequent treatment,  conducted  according  to  general  principles,  may  result 
in  preserving  a  limb  both  seemly  in  appearance  and  useful  to  the  patient, 
such  a  result  must  be  regarded  as  rather  exceptional.  Accordingly,  Sir 
Astley  Cooper  recommended  immediate  amputation  as  expedient ;  "  when 
the  ends  of  the  tibia  and  fibula  are  very  much  shattered  ;  when,  in  addi- 
tion to  the  compound  dislocation  of  these  bones,  some  of  the  tarsal  bones 
are  displaced  and  injured  ;  when  one  or  other  of  the  tibial  arteries  is 
*  I  have  seen  the  tibia  displaced  forwards  and  inwards — ^the  dislocation  all  but 
compound — while  the  fibula  remained  not  only  in  its  place,  but  entire. 
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divided,  aiid  cannot  be  secured  without  extensive  enlargement  of  tlio 
wound,  and  disturbance  of  the  soft  parts  ;  when  the  common  integu- 
ments, with  the  neighbouring  tendons  and  muscles,  are  considerably  torn ; 
when  the  protruded  tibia  cannot  by  any  means  be  reduced ;  and  when 
the  constitution  of  tlie  patient  is  enfeebled  at  the  time  of  the  accident, 
and  not  likely  to  endiue  pain,  discharge,  or  long  confinement."  Cer- 
tainly when  the  accident  is  so  complex,  amputation  at  the  ankle-joint, 
with  removal  of  the  extremities  of  the  tibia  and  fibula  as  high  as  they  are 
denuded  of  soft  parts,  should  be  performed  ;  or  should  the  soft  parts  of 
the  heel,  or  the  blood-vessels  and  nerves  at  the  site  of  the  wound,  be 
seriously  injured,  amputation  of  the  leg  at  the  point  of  election,  four 
inches  below  the  tuberosity  of  the  tibia,  may  be  reqmred.  In  a  simpler 
form  of  compound  dislocation  of  the  ankle,  however,  when  the  wound 
of  the  soft  parts  precludes  all  hope  of  union  by  the  first  intention,  the 
protruding  articular  surface  should  be  thoroughly  disclosed  by  incision, 
and  the  end  of  the  bone  removed  by  the  saw.  Suitable  splints  are  then 
applied,  and  by  careful  after-treatment  the  inflammatory  process  is 
moderated,  so  that  ultimate  consolidation  of  soft  and  hard  parts  ensues,  and 
a  useful  limb,  after  a  tedious  confinement,  is  preserved  for  the  patient. 

Secondary  hemorrhage  may  ensue  from  the  posterior  tibial,  in  a  case 
otherwise  afibrding  a  chance  of  cure.  In  such  circumstances,  if  all  the 
other  points  of  the  case  are  favourable,  the  bleeding  vessel  should  be 
secured  by  ligature.  But  if  there  be  profusion  of  unhealthy  discharge, 
manifest  indication  of  ulceration  in  the  joint,  or  signs  of  incipient  gan- 
grene in  the  wound  and  on  the  foot — then  amputation  is  to  be  performed, 
with  as  little  delay  as  possible. 

Dislocations  of  the  Tarsus. 

I.  Of  the  Tarsal  range  of  bones,  the  Astragalus  is  the  most  fre- 
quently displaced  by  violence.  Its  dislodUtion  may  be  either  complete 
or  partial ;  and  it  may  take  place  in  various  directions.  1.  Forwards. 
This  is  by  far  the  most  frequent  form.  When  the  ankle  is  fully  ex- 
tended, a  large  amount  of  the  upper  articular  surface  of  the  bone  is  ex- 
posed j  and  if,  by  a  fall,  a  powerful  shock  should  then  be  applied  to  the 
calcaneum,  the  astragalus  is  very  apt  to  be  loosened  and  displaced — 
forwards  and  inwards — coming  to  rest  on  the  navicular  bone.  Some- 
times the  displacement  is  forwards  and  outwards ;  the  bone  resting  on 
the  OS  cuboides.  The  nature  of  the  accident  is  at  once  declared,  by  the 
manifest  appearance  of  the  astragalus  in  its  abnormal  site.  Eeduction 
is  to  be  attempted  by  persevering  extension  of  the  foot,  with  the  leg 
flexed ;  while  the  bone  is  pushed  backwards  to  its  place.  And,  with  the 
aid  of  chloroform,  we  shall  not  despair  of  success  in  all  recent  cases. 

If  the  luxation  have  been  complete,  and  remain  unreduced,  tension 
of  the  integument  will  be  such  as  to  render  sloughing  inevitable  at  the 
tense  part ;  and  the  case  so  becomes  compound.  When  the  case  is  from 
the  first  compound,  or  when  it  ultimately  becomes  so  by  sloughing  or  ulcer- 
ation of  the  strained  and  bruised  integument,  and  also  when  the  cu'cum- 
stances  are  such  as  to  render  it  plain  that  sloughing  or  ulceration  must 
soon  occur — the  luxated  bone  is  to  be  removed  by  incision,  the  limb  is 
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to  be  carefully  adjusted,  retention  is  to  be  maintained  by  the  adaptation 
of  suitable  splints,  and  the  case  is  to  be  treated  as  a  compound  dis- 
location of  the  ankle-joint.  In  cases  where  diffuse  suppuration  and 
slougliing  have  ensued  in  consequence  of  attempts  to  save  everything 
without  any  operative  interference,  it  may  be  necessary  to  resort  to  am- 
putation, either  at  the  ankle  or  below  the  knee,  according  to  the  condition 
of  the  soft  parts.  In  partial  displacement,  no  operative  interference  is 
necessary  ;  but  the  parts,  whether  replacement  be  effected  or  not,  require 
to  be  kept  at  rest  by  the  use  of  suitable  splints  moulded  to  the  leg  and 
foot. 

In  a  case  of  partial  dislocation,  reduction  was  effected,  upwards  of  a 
fortnight  after  the  accident,  by  the  help  of  chloroform,  and  subcutaneous 
section  of  resisting  tendons. 

2.  The  astragalus  may  be  dislocated  Daclcwards ;  becoming  firmly 
wedged  between  the  tendo  AchiUis  and  the  posterior  surface  of  the  tibia. 
The, bone  is  readily  felt  in  its  unnatural  site;  it  is  seen  protuberant 
there  ;  and  the  end  of  the  tibia  is  felt  projecting  in  front.  Eeduction, 
for  obvious  reasons,  must  be  extremely  difficult.  In  only  one  case,  pro- 
bably, has  the  attempt  ever  proved  successful,  without  chloroform — one 
which  occurred  to  Mr.  Listen.* 

3.  The  astragalus  has  been  displaced  Ujpwards  ;  wedged  between  the 
tibia  and  fibula.    But  this  accident  is  extremely  rare. 

4.  Dislocation  has  taken  place  Outwards  ;  and  it  has  also  occurred 
Inwards.  Such  injuries  are  usually  not  only  compound,  but  also  compli- 
cated with  fracture  of  one  or  other  malleolus.  They  may  be  so  severe 
as  to  demand  immediate  amputation  at  the  ankle ;  or  they  may  admit 
of  replacement  of  the  limb,  in  the  hope  of  saving  it,  after  the  dislocated 
bone  has  been  removed. 

II.  TliG  Os  Calais  and  Astragalus,  retaining  their  position,  may  be 
separated  from  the  other  bones  of  the  Tarsus  ;  the  anterior  part  of  the 
foot  becoming  displaced  inwards,  as  in  Talipes  Varus.  Eeduction  and 
retention  are  easy  ;  the  former  by  extension  and  coaptation  ;  the  latter 
by  placing  the  limb  on  the  double-inclined  plane,  and  securing  the  foot 
firmly  on  the  foot-board. 

III.  The  Cuneiform  bones  may  sustain  displacement.  Of  these,  the 
internal  is  most  likely  to  suffer.  The  bone  projects  inwards,  and  up- 
wards. Eeduction  will  be  difficult ;  retention  probably  impossible.  But, 
after  a  time,  the  limb  may  become  little  less  useful  than  before,  even 
though  tbe  dislocation  remain  unreduced. 

Dislocation  of  the  Metatarsus. 

One  or  more  of  the  metatarsal  bones  may  be  displaced  upwards  on 
the  front  of  the  tarsus  ;  the  foot  having  undergone  a  severe  wrench,  as 
by  a  fall  from  horseback  while  the  foot  is  retained  in  the  stirrup.  Under 
chloroform,  the  parts  are  easily  reduced  ;  and  no  retentive  means  are 
necessary.  Leecliing,  with  other  antiphlogistics,  wiU  probably  be  re- 
quired, however  ;  such  displacement  not  being  likely  to  occur  -without 
the  infliction  of  much  violence. 

*  Lancet,  Julj-  6,  1839. 
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Dislocation  of  the  Toes. 

Luxation  of  the  phalanges  of  the  toes  is  rare.  Reduction  is  readily 
effected,  hy  extension  and  coaptation.  Compound  luxations  usually  re- 
quire amputation. 


Subluxations  and  Sprains  of  the  Lower  Extremity. 

The  hip  is  seldom  sprained.  The  knee  suffers  not  unfrequently. 
The  twist  is  usually  such  as  to  strain  the  inner  aspect  of  the  joint ;  and 
there  the  ligamentous  apparatus  may  partially  give  way.  Pain  is  great 
and  sickening ;  much  swelling  ensues,  perhaps  involving  the  synovial 
capsule  ;  and  the  part  is  apt  to  remain  weak,  and  prone  to  recurrence  of 
the  injury.  In  addition  to  the  ordinary  treatment  suitable  for  sprain, 
the  wearing  of  a  knee-cap  is  essential  for  some  time,  until  the  part,  by 
consolidation,  regain  its  power  of  resisting  the  more  ordinary  applications 
of  force. 

Sprains  of  the  ankle  are  extremely  common ;  by  twisting  the  foot, 
by  a  fall,  or  by  a  "  false  step,"  The  most  ordinary  sprain  is  caused  by 
twisting  the  foot  inwards  ;  and  the  consequent  pain  and  swelling  are  on 
the  outside  of  the  foot — often  great  over  the  belly  of  the  short  extensor 
of  the  toes.  Treatment  is  by  rest,  fomentation,  leeching,  etc.  And  an 
elastic  bandage  on  the  ankle  is  necessary,  for  some  time,  after  walking  has 
been  resumed. 


Injuries  op  the  Tbndo  Achtllis,  and  op  the  Gastrocnemius,  Soleus, 

AND  PlANTARIS  GRACILIS  MuSCLES. 

Rupture  of  the  Tendo  Achillis. — By  sudden  and  violent  exertion  of 
the  sural  muscles,  as  in  leaping,  dancing,  or  running — more  especially 
if  the  patient  be  muscular,  gouty,  or  rheumatic,  advanced  in  years,  and 
unaccustomed  to  such  exercise — the  tendo  Achillis  is  apt  to  give  way, 
close  to  or  at  its  insertion  into  the  calcaneum.  There'  is  immediate  lame- 
ness ;  the  patient  falls,  and  is  quite  unable  to  resume  the  ordinary  erect 
posture  ;  much  pain  is  complained  of  in  the  part ;  and,  on  manipulation, 
a  very  palpable  gap  is  found  at  the  site  of  injury.  Usually  there  is,  at 
the  time  of  rupture,  a  sensation  of  something  having  given  way  j  some- 
times there  is  an  audible  snap  ;  not  unfrequently  the  patient  complains 
of  having  been  struck  at  the  injured  part,  although  no  blow  has  been 
sustained  there.  Treatment  is  simple.  Position,  alone,  suffices  for  re- 
placement. The  leg  is  bent,  and  the  foot  is  extended,  so  as  to  relax  the 
sural  muscles  completely,  and  favour  approximation.  This  position  is 
maintained  by  simple  means.  A  slipper  .is  placed  on  the  foot  ;  to  the 
heel  of  the  slipper  a  stout  cord  or  tape  is  attached  ;  and  this  is  fastened 
to  the  thigh,  by  means  of  a  circular  belt  applied  there — or  to  the  loins, 
in  a  like  manner — as  tightly  as  is  necessary  for  securing  the  requisite 
degree  of  flexion.  Bending  may  be  voluntarily  increased  by  the  patient ; 
and  this  does  no  harm.  But  extension  is  absolutely  prevented.  Eepara- 
tion  is  slow  ;  and  the  period  of  confinement  requires  to  be  enlarged,  a 
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week  or  two,  beyond  that  required  in  the  case  of  fractuiu  After  con- 
solidation, extension  is  made  gradually,  lest  tlie  uniting  medium  be  over- 
strained, and  disruption  of  it  ensue.  The 
patient,  when  first  allowed  to  move  about, 
with  a  crutch  or  stick,  is  provided  with  a 
high-heeled  shoo ;  and,  every  day  or  two,  a 
thin  slice  is  cut  from  this  heel,  so  as  to  per- 
mit a  gradual  approach  of  the  sole  to  full 
planting  on  the  ground. 

Wound  of  the  Tendon  is  managed  in  a 
similar  way.  Accidental  wounds — as  by  a 
scythe,  knife,  or  reaping-hook — are  usually 
compound.  And,  in  them,  the  cure  may 
be  facilitated  by  approximating  the  two  por- 
tions of  tendon  by  means  of  silver  wire 
suture. 

Ununited  Tendon. — Cases  sometimes  pre- 
sent themselves,  in  which  rupture  of  this 
tnedon  has  not  been  repaired.  The  retracted 
portion  has  become  rounded  off ;  the  calca- 
neous  fragment  is  similarly  changed  ;  and  the 
space  between  is  occupied  by  a  mere  shred 
of  uniting  material,  quite  inefficient  for  re- 
storing function  to  the  muscles.  The  hiatus 
being  considerable — perhaps  to  the  extent  of 
two  inches,  or.  more — the  limb  is  quite  useless 
in  progression.  To  remedy  this  state  an  inci- 
sion may  be  made,  the  rounded  ends  of  the  tendon  may  be  cut  off,  and 
approximation  may  be  effected  by  suture.  But  this  is  severe  practice. 
I  have  applied,  quite  successfully,  the  princij)le  of  subcutaneous  section ; 
by  a  stout  needle  making  raw  the  extremities  of  the  tendon,  and  break- 
ing up  the  intervening  space  completely ;  so  restoring  the  parts  to  a 
resemblance  of  their  condition  immediately  after  the  original  injury ; 
applying  the  same  simple,  retentive,  and  approximating  apparatus,  as 
after  recent  rupture ;  and,  after  consolidation,  employing  the  same 
caution  in  permitting  resumed  use  of  the  limb. 

Laceration  of  the  Muscle. — Instead  of  tendon  giving  way,  the 
muscular  fibres  of  the  gastrocnemius,  soleus,  or  plantaris  graciHs,  may 
yield.  The  laceration  seldom  implicates  more  than  a  few  of  the  fibres ; 
and  the  site  of  injury  is  usually  where  the  muscular  fibre  ceases  and 
tendon  begins.  The  causes  are  the  same  as  those  of  the  former  lesion ; 
the  symptoms  are  very  similar,  and  the  treatment  consists  in  keeping  the 
parts  at  rest,  supported  by  a  bandage. 

Fig.  362.  Outline  of  limb,  shewing  the  slipper  and  ligature  useful  for  maintaining 
flexion  in  ruptured  tendo  Achillis. 


Fig.  362. 


CHAPTER  LXVIIL 

AFFECTIONS   OF  THE  FOOT. 
Talipes. 

By  this  term  is  understood  the  deformity  of  Club-foot ;  generally  con- 
genital yet,  not  unfi-equently,  ac- 
quired. The  original  development 
of  the  bones  is  not  faulty  ;  hut  dis- 
placement of  these  with  change  in 
form,  more  especially  affecting  their 
articular  surfaces,  is  gradually  ef- 
fected, by  a  predominance  of  action 
in  certain  muscles  ;  such  predomi- 
nance being  dependent  either  on 
spasm  of  those  which  so  act,  or  on 
want  of  action  in  those  which  ought 
to  be  their  antagonists.  There  is 
no  actual  dislocation  of  the  tarsal 
bones  ;  there  is  merely  gradual 
change  in  their  relative  conforma- 
tion and  positions.  A  case  is  related 
by  Delpech  which  well  illustrates 
the  mode  of  production.  A  soldier 
had  the  "  external  popliteal  nerve 
injured  by  a  shot the  peronei,  the  tibialis  anticus,  and  the  extensor 
muscles,  became  paralytic  in  consequence ;  and  from  the  unopposed 
action  of  the  opponents  of  these  muscles,  club-foot  resulted.* 
There  are  varieties  of  Talipes. 

I.  Talipes  Equinus. — The  muscles  of  the  calf  are  contracted ;  the 
tendo  AchiUis  is  rigid  ;  the  patient  steps  on  the  extremities  of  the  meta- 
tarsal bones,  without  bringing  the  heel  to  the  ground ;  the  foot  is  in 
other  respects  well  formed ;  with  the  exception  of  the  toes,  which  are 
curled  up  by  flexion  of  the  distal  and  extension  of  the  proximal  phalanges. 
This,  as  a  simple  form  of  Talipes,  rarely  occurs  congenitally,  but  usually 
appears  in  childhood  during  the  period  of  dentition. 

IL  Talijjes  Varus. — This  is  the  most  common  variety  ;  consisting  of 
extension,  adduction,  and  rotation  of  the  foot — the  rotation  being  analo- 
gous to  supination  of  the  hand.  The  muscles  of  the  calf  and  the  adduc- 
tors of  the  foot  are  contracted ;  the  heel  is  drawn  up ;  the  toes  turn 

*  Little.    Introduction,  p.  35. 


Fig.  363. 


Fig.  363.  Talipes  equimis. 
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inwards  ;  the  outer  edge  of  the  foot  rests  on  the  ground  ;  and,  iu  pro- 
gression, weight  is  borne  on  the  outside  of  the  foot  and  on  the  outer 
ankle — where  adventitious  bursas  usually  form,  of  some  size.    The  toes 


Pig.  364. 

are  extended.  Simple  talipes  varus  rarely  occurs  ;  it  is  usually  met  with 
in  combination  with  the  Pes  Equinus ;  the  affection  is  then  called 
Equino-varvs. 


Fig.  365.  Fig-  366. 

III.  Talipes  Valgus — a  rare  form — is  tlie  reverse  of  the  preceding. 
There  are  abduction,  rotation,  and  partial  flexion  of  the  foot ;  the  rotation 
Fig.  364.  Talipes  equinus  after  division  of  tlie  tendo  Achillis. 
Fig.  366.  Talipes  varus. 

Fig.  366.  The  same  dissected ;  shewing  the  altered  relative  position  of  the  bones. 
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"being  analogous  to  pronation  of  the  hand.  The  front  of  the  foot  ia  raised 
fi'om  the  ground ;  and  the  jiatient  rests  on  the  inside  of  the  instep,  and 
on  the  inner  anlde.  The  tendons  of  the  peronei  muscles  are  chiefly  to 
blame.  This  form  of  club-foot  is  simulated  by  "  flat-foot,"  due  to  yield- 
ing and  flattening  of  the  tarso-metatarsal  arch,  especially  on  the  inner 
side  of  the  foot. 

IV.  Talipes  Calcaneus. — The  muscles  of  the  calf  are  paralysed ; 
those  in  front  of  the  leg  are  consequently  contracted;  the  foot  is 
extremely  flexed ;  and,  in  progression,  the  heel  alone  touches  the 
ground. 

One  foot,  or  both,  may  be  afiected  by  Talipes.  In  the  former  case, 
the  afiected  limb  is  found  thinner  and  more  flabby  than  the  other ;  and, 
sometimes,  by  arrest  of  development,  it  is  shortened  as  well  as  weak. 
The  mode  of  progression  is  painful  and  imperfect.  And,  not  unfrequently, 
contraction  takes  place  at  the  knee,  to  a  greater  or  less  extent. 

Spurious  Talipes  is  said  to  occur,  when  displacement  of  the  foot  is 
caused  by  muscular  change  or  integumental  contraction,  following  on 
burns,  extensive  suppurations,  ulcers,  etc. 

Treatment  of  Talipes. — In  the  minor  cases,  which  occur  in  children, 
mechanical  means — early  employed,  skilfully  adapted,  and  duly  persevered 
with — are,  of  themselves,  suflicient  to  efi'ect  a  normal  relation  of  parts. 
Many  such  cases  occur  ;  and  it  is  quite  unnecessary  to  subject  the  little 
patients  to  the  pain  of  tenotomy.  Narrow  tin  splints,  covered  with  lint 
or  chamois  leather,  are  best  for  this  purpose ;  and  when  the  condition  is 
that  of  equino- varus,  as  is  usually  the  case,  the  lateral  displacement 
should  first  be  rectified  before  the  heel  is  brought  down.  The  splints 
must  be  changed,  at  least  once  in  twenty-four  hours,  to  admit  of  the 
limbs  being  washed,  to  prevent  the  surface  of  the  skin  from  becoming 
excoriated  by  the  bandages  and  lint  being  soiled  with  the  urinary 
secretion,  and  to  avoid  the  occurrence  of  ulceration  from  pressure  over 
the  external  malleolus.  As  the  foot  becomes  unbent,  and  restored  more 
and  more  nearly  to  a  straight  line  with  the  spine  of  the  tibia,  the  tin 
splint  is  curved  outwards,  so  as  to  overcome  to  the  utmost  all  tendency 
to  inversion. 

When  the  deformity  obviously  depends  on  a  paralytic  condition  of 
certain  muscles — as  is  more  likely  to  be  the  case  in  the  acquired  than  in 
the  congenital  examples — attempts  may  be  made  to  obviate  this  condition, 
by  remedies  directed  both  to  the  system  and  to  the  part.  Attending  to 
the  nervous  centres,  to  the  chylopoietic  viscera,  and  to  the  general  func- 
tions— we  may  find  the  symptoms  yield,  as  in  the  analogous  affection  of 
strabismus.  And  the  local  means  most  likely  to  be  of  service  are — 
blistering,  galvanism,  exercise,  friction,  the  endermic  use  of  strychnine, 
and  passive  motion. 

Tenotomy  is  had  recourse  to,  when  structural  shortening  of  muscle 
has  occurred,  when  no  paralysis  is  present,  and  when  the  obstacles  to 
replacement  cannot  otherwise  be  overcome.  A  large  number  of  cases  are 
so  circumstanced.  The  operations,  however,  are  but  part  of  the  remedial 
means  ;  and  will  certainly  fail,  unless  suitable  apparatus  be  afterwards 
employed,  well  and  sedulously.  Instead  of  waiting  for  reunion  of  the 
tendons,  and  then  extending  their  new  bond  of  union,  painfully  and  * 
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slowly,  it  is  better  to.  effect  the  required  change  of  relative  position  soon 
after  section,  leaving  the  hiatus  to  be  filled  up  by  new  matter.  In  tlie 
congenital  form,  the  operation  should  be  had  recourse  to  at  as  early  a 
period  as  possible.  Extreme  cases  in  tlie  elderly  adult,  on  the  other 
hand,  should  be  regarded  as  irremediable.  The  form  of  the  bones  has 
in  them  undergone  such  change  that  it  is  impossible  to  restore  the  foot 
to  its  normal  shape  and  position.  Tenotomy  will  fail  to  efifect  a  cure, 
and  may  do  harm,  for  a  time  at  least,  by  impairing  very  seriously  the 
acquired  usefulness  of  the  limbs. 

In  Talipes  Equinus,  division  of  the  tendo  Achillis  is  usually  sufficient. 
In  the  simple  form,  if  the  patient  can  be  persuaded  to  walk  about,  no  appa- 
ratus is  required  for  subsequent  rectification  of  the  deformity  ;  and  as  in 
this  case  change  in  the  articulating  surfaces  of  the  tibia  and  astragalus 
exists  to  a  very  limited  degree,  even  in  cases  of  old  standing,  there  is  not 
the  same  objection  to  division  of  the  tendo  Achillis  in  adults  that  exists 
in  the  instance  of  the  lateral  deformities.  In  Talipes  equino- varus,  division 
of  the  tendo  Achillis  may  suffice,  along  with  the  use  of  mechanical  aid. 
But,  very  frequently,  it  is  necessary  also  to  divide  the  tendons  of  the 
tibialis  posticus,  longus  digitorum,  and  flexor  longus  poUicis.  In  confirmed 
cases,  the  tibialis  anticus  and  extensor  proprius  poUicis  must  be  added 
to  the  list.  By  some  the  tendo  Achillis,  tibialis  anticus,  and  posticus,  are 
all  divided  at  one  operation ;  rectification  of  both  the  lateral  and  perpen- 
dicular deformation  being  attempted  at  once.  This,  in  the  sUghter  forms, 
may  prove  effectual ;  but,  certainly,  in  a  well-marked  case,  the  varus  part 
of  the  deformity  should  first  be  completely  overcome,  before  proceeding 
to  the  treatment  of  the  equinus.  In  Talipes  Valgus,  the  peronei  are 
divided  along  with  the  tendo  Achillis.  In  Talipes  Calcaneus,  the  tibialis 
anticus  is  cut,  along  with  the  extensors  of  the  toes.  The  results  of 
operative  treatment  in  the  two  last  forms  are  not  usually  satisfactory. 
Fortunately  they  are  of  rare  and  exceptional  occurrence. 

The  tendo  Achillis  is  divided  a  little  above  its  insertion  into  the 
calcaneum.  The  patient  having  been  placed  in  a  prone  position,  the 
limb  having  been  steadied,  and  the  foot  having  been  bent,  a  tenotomy 
knife  or  needle  is  introduced  obliquely ;  and,  by  bringing  its  edge  or 
point  on  the  rigid  tendon,  the  fibres  are  cut  from  without  inwards  ;  an 
assistant  flexing  the  foot  gently,  so  as  to  assist  in  the  division.  This 
having  been  completed,  the  instrument  is  withdrawn,  and  a  compress  is 
applied  to  the  aperture.  Or  division  may  be  reversed ;  from  within 
outwards  ;  but  there  is  thus  a  risk,  with  an  unsteady  patient  or  untrained 
assistant,  of  accidentally  wounding  the  integument,  Tlie  tibialis  posticus 
may  be  divided,  either  above  the  ankle,  or  near  its  insertion  in  the 
navicular  bone  ;  in  general,  the  former  site  is  preferred  ;  at  least,  when 
in  equino-varus  the  lateral  deformity  is  first  made  the  subject  of  operation — 
for,  till  the  tendo  AchiUis  has  been  cut  as  a  prehminai-y  measure,  it  is 
impossible  to  develope  the  tendon  of  the  tibiahs  posticus  below  and  in 
front  of  the  internal  malleolus,  so  as  to  effect  its  division.  As  the  tendon 
of  the  tibialis  posticus  cannot  be  felt  above  the  malleolus,  its  section  is 
effected  through  a  knowledge  of  its  anatomical  relation.  The  posterior 
margin  of  the  tibia,  from  half  an  inch  to  an  inch  and  a  quarter  above  the 
internal  malleolus  having  been  made  out  by  pressure  with  the  nail,  ghding 
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the  skin  backwards  and  forwards,  the  sharp-pointed  tenotomy-knife  is 
entered,  with  its  blade  held  so  as  to  pass  between  the  tibia  and  the 
tendon.  Having  opened  the  sheath — and  the  resistance  of  the  bone  on 
the  one  side,  and  of  the  tendon  on  the  other,  havmg  been  felt — the  edge  of 
the  knife  is  then  turned  against  the  latter,  with  its  point  inclining  out- 
wards. The  assistant  now  everts  the  foot,  so  as  to  oppose  the  deformity 
due  to  inAvard  rotation ;  and  as  the  operator  withdi-aws  the  knife  with  a  rapid 
twitch  against  tlie  tendon,  its  section  will  be  both  felt  and  heard.  The 
tibialis  auticus  is  divided  in  front  of  the  ankle,  usually  from  without 
inwai'ds ;  but  some  imnecessarily  wary  operators  advise  the  performance 
from  within  outwards,  lest  the  anlde-joint  should  suffer.  The  flexor 
longus  digitorum  and  longus  pollicis  are  divided  where  felt  tense 
in  the  sole  of  the  foot.  Sometimes  it  is  expedient  to  divide  the  plan- 
tar fascia  also.  The  peroneus  longus  and  peroneus  brevis  may  be 
cut  tlu'ough  above  the  external  malleolus,  or  near  their  points  of  inser- 
tion ; — the  rest,  at  such  points  as  circumstances  may  render  apparently 
the  most  suitable.  As  a  general  rule,  in  such  operations,  the  knife 
is  moved  away  from,  not  towards,  arteries  and  nerves.  Its  edge,  and 
not  its  mere  point,  should  be  employed  in  making  the  section ;  and 
should  be  moved  with  a  steady,  sharp  incision,  as  the  blade  of  the  knife 
is  withdrawn.  Pads  of  lint  are  applied  over  the  puncture,  and  secured 
by  a  bandage." 

It  is  not  improbable  that,  occasionally,  reunion  of  the  divided  tendon 
does  not  take  place  ;  but  that  a  new  attachment  is  formed.  Obviously, 
section  should  be  avoided  within  thecse  ;  as,  in  such  a  locality,  there  is 
but  Httle  capabiHty  of  the  expected  plastic  formation. 

Many  varieties  of  mechanical  apparatus  are  in  use ;  the  simplest 
usually  the  best.  For  the  Talipes  Equinus,  and  the  Talipes  Varus — the 
two  most  common  varieties — the  indications  are  simple,  and  may  be 
simply  executed ;  flexion  of  the  foot,  by  acting  on  the  ankle ;  and  re- 
storation of  the  normal  position  of  the  foot,  as  regards  rotation  and 
abduction,  by  acting  on  the  foot  itself.  In  slight  cases  of  Talipes 
Equino-varus,  both  deformities,  viz.,  of  extension  and  lateral  version  or 
rotation,  may  be  rectified  at  the  same  time.  In  more  severe  examples,  the 
varus  should  first  be  attended  to  ;  and  for  this  pui'pose,  the  tibialis  anticus 
and  posticus,  and  the  flexor  longus  pollicis,  longus  digitorum,  and  the 
plantar  fascia,  having  been  divided,  a  straight  piece  of  tin  or  wooden 
splint,  tapering  from  the  knee  downwards  and  extending  along  the  outer 
side  of  the  leg  and  foot  as  far  as  the  extremities  of  the  toes,  should  be 
daily  applied.  The  rectification  of  the  deformity  is  effected  in  the  first 
instance  by  the  roller  bandage,  and  the  arrangement  of  the  padding — of 
lint  or  cotton  wadding — placed  on  the  splint.  When  in  course  of  time 
the  spine  of  the  tibia  and  the  fijsfc  interdigital  space  are  in  one  straight 
line,  and  the  foot  can  easily  bo  everted  considerably  beyond  that  point, 
the  heel  may  be  then  brought  down  by  section  of  the  tendo  Achillia. 
The  apparatus  employed  after  this  should  be  made  of  thin  plate  iron, 
covered  with  woollen  padding  and  chamois  leather.  It  consists  of  a  leg- 
piece,  to  which  is  hinged  a  wing  of  thin  flexible  tin,  suited  to  the  outline 
of  the  calf,  and  adapted  to  afford  a  more  extensive  hold  to  the  splint  in 
commanding  the  foot.   The  leg  spUnt  extends  from  the  head  of  the  tibia 
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to  the  sole  of  the  foot.  To  the  outer  side  of  the  leg-piece  is  attached  a 
foot-piece,  hy  means  of  a  steel  joint.  This  steel  joint,  regulated  by  two 
pinch  screws,  admits  of  a  flexion  movement  above  with  the  leg-piece, 
of  which  the  axis  corresponds  to  that  of  the  ankle-joint ;  and  of  a  rota- 
tion movement  below,  where  it  is  fixed  to  the  foot -piece.  This  last  part 
exactly  corresponds  in  outline  to  the  sole  of  the  foot.  In  application, 
the  foot-piece  is  first  detached  from  the  jointed  part,  and  applied  to  the 
sole  of  the  foot,  retaining  it  there  by  means  of  a  narrow  roller.  It  is 
again  jointed  on  to  the  leg  splint,  which  in  turn  is  fastened  to  the  limb 
by  means  of  the  continuation  of  the  same  bandage.  The  degree  of 
flexion  and  rotation  of  the  ankle  and  foot  is  then  arranged,  and  the 
desired  position  maintained  by  tightening  up  the  pinch  screws.  By 
the  period  when  the  child  commences  to  walk,  if  friction  and  galvanism 
have  been  diligently  employed,  the  muscles  should  have  become  more  fully 
developed,  and  not  shrunken  by  the  use  of  the  apparatus.  So  soon  as 
the  child  can  support  its  weight  upon  its  limbs,  the  splints  should 
be  taken  off  during  the  day,  and  applied  only  during  the  night ; 
while  friction,  shampooing,  galvanizing,  and  cold  douching  of  the 
legs,  should  be  daily  employed.  It  will  be  obvious  from  this  de- 
scription that  the  operative  treatment  is  in  reality  a  mere  adjunct  to 
the  use  of  suitable  apparatus,  and  to  the  employment  of  local  treat- 
ment adapted  to  the  condition  of  the  muscles  of  the  affected  limbs.  If, 
then,  these  essentials  are  neglected — and  they  are  frequently  very 
irksome  to  both  the  little  patient  and  his  friends,  who  should  be 
taught  to  employ  them  aright — it  need  be  no  wonder  that  shrunken 
paralysed  legs  and  feet  are  so  frequently  complained  of  as  the  price 
paid  for  greater  symmetry  of  appearance.  Indeed,  by  some,  the  results 
of  tenotomy  have  been  regarded  as  so  unsatisfactory  that  it  has  either 
been  altogether  abandoned  by  them,  or  resorted  to  with  depreciatory 
explanations. 

As  a  means  of  overcoming  these  deformities  without  tenotomy,  and  at 
the  same  time  with  the  view  of  making  the  adjusting  apparatus  of  such  a 
kind  as  shall  permit  the  patient  to  move  about  and  exercise  the  limbs,  a 
new  method  has  been  recommended  by  Mr.  Barwell.  Caoutchouc 
straps  as  springs,  according  to  this  method,  are  laid  along  the  surface  in 
the  line  of  the  enfeebled  muscles  and  their  tendons,  and  affixed  to 
cutaneous  origins  and  insertions  by  means  of  hooks  catching  on  eyelet- 
holes  set  in  strong  adhesive  plaster,  which  is  applied  longitudinally, 
circularly,  or  spirally  to  the  parts.  By  this  method  the  author  represents 
that  he  has  obtained  a  large  success  in  the  treatment  of  such  deformities ; 
but  it  must  require  a  fiirther  and  more  general  trial,  experimentally,  before 
its  superiority  to  tenotomy  and  the  rigid  apparatus  properly  employed 
can  be  admitted. 

Flat-foot. 

Young  adolescents,  of  delicate  health,  and  exposed  to  considerable 
exertion  on  the  feet,  are  liable  to  serious  lameness  from  sinking  of  the 
arch  of  the  tarsus ;  apparently  in  consequence  of  relaxation  of  the  con- 
necting ligaments.  The  arch  of  the  foot  is  lost,  the  tibia  projects  in- 
wards, the  foot  turns  out,  the  ankle  is  apt  to  swell,  and  progression  is 
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slow,  awkward,  difficult,  and  painful.  The  deformity  affects  both  sexes, 
and  all  classes  ;  excited,  in  the  poor,  by  overwork  ;  in  the  rich,  by  absurd 
eversion  of  the  feet,  and  overtasking  of  the  limbs,  in  attempts  to  impart 
poUte  accomplishments  to  these 
organs.  In  most  cases,  a  state 
of  system  very  similar  to  the 
strumous  Avill  be  found.  By 
discontinuance  of  the  exciting 
causes,  by  friction,  by  bandag- 
ing Olid  the  wearing  of  a  robo- 
rant  plaster  on  the  part,  and  by 
general  tonic  treatment,  relief 
is  obtained.  It  is  weU  also  to 
have  the  sole  of  the  shoe,  or 
boot,  considerably  thicker  on  the  inner  than  on  the  outer  side.  And, 
if  matters  do  not  advance  favourably,  an  apparatus  may  be  worn,  which 
wiU  both  support  the  ankle  and  invert  the  foot.  Sometimes,  the  young 
patient,  in  the  process  of  further  development,  recovers  both  symmetry 
and  usefulness. 

In  confirmed  cases,  both  deformity  and  lameness  are  great.  "  The 
peronei  and  anterior  muscles  of  the  foot  obtain  a  preponderance,  and 
eversion  of  the  foot  becomes  ultimately  as  considerable  as  in  true 
Talipes  Valgus.  The  preponderating  muscles  undergo  structural  shorten- 
ing ;  the  outer  margin  of  the  foot,  and  even  sometimes  the  front  of  the 
foot  generally,  is  raised  from  the  ground ;  and  locomotion  is  effected  to 
a  considerable  extent  on  the  heel.  The  gastrocnemii  then  waste,  and 
the  gait  becomes  very  unsightly."  Such  cases  are  to  be  treated  as  ex- 
amples of  Talipes.  Tenotomy  is  required,  with  the  subsequent  use  of 
rectifying  apparatus.  And  the  tendons  which  require  division  are — the 
tibialis  anticus,  all  the  peronei,  the  extensor  proprius  pollicis,  and  the 
extensor  longus  digitorum.  Such  cases  occurring  in  the  adult  are  not 
very  hopeful  subjects  of  treatment,  however ;  and  the  division  of  the 
whole  of  the  tendons  on  the  dorsal,  as  well  as  on  the  external  plantar 
aspect  of  the  foot,  is  not  likely  to  make  the  state  of  matters  much 
better. 

Corns  and  Bunions. 

These  painful  affections  are  the  result  of  pressure,  exerted  by  ill-con- 
structed shoes  and  boots.  They  are  more  easily  prevented  than  cured. 
1.  The  shoe  or  boot  should  be  large  enough  to  contain  the  foot  easily  ; 
and  an  allowance  should  be  made  for  the  occasional  swelling  to  whicli 
the  part  is  liable  by  exercise,  heat,  and  a  dependent  position.  2.  The 
sole  should  be  at  least  as  broad  as  that  of  the  foot.  The  outline  of  the 
foot — represented  on  a  piece  of  paper,  on  which  the  patient  leans  in  the 
erect  posture — should  be  the  measure  of  the  sole  of  the  boot  or  shoe. 
3.  The  boot  or  shoe  should  be  square,  or,  rather,  rounded  in  front ;  not 
sharp,  with  the  point  nearly  in  a  central  position.  The  point,  corre- 
sponding to  the  end  of  the  great  toe,  should  bo  nearly  in  a  line  with  the 
inside  of  the  instep.    And  abundance  of  room  should  be  given  for  each 

Fig.  367.  Flat-foot. 
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toe  to  occupy  its  own  place,  without  any  crowding,  or  overlaying  of  its 
fellows. 

Corns  consist  of  two  parts — a  thickening  of  the  cuticle;  and  a 
hypertrophied  and  irritable  condition  of  the  corresponding  papillie  of  tlie 
true  skin.  The  inflammatory  process  may  supervene.  And  then  a 
small  abscess  may  form  ;  very  painful,  because  the  matter  is  confined  by 
the  dense  cuticle  ;  and  frequently  leading  to  smart  erythema  or  erysipelas 
of  the  foot.  Corns  are  also  said  to  be  Soft  and  Hard.  The  former 
situate  on  the  outer  points ;  the  latter  placed  between  the  toes,  where 
there  is  naturally  considerable  moisture.  Another  division  of  corns  is 
into  the  Laminated  and  Fibrous.  In  the  former,  hypertrophied  cuticle 
is  arranged  in  a  laminated  form ;  and  there  is  uniform  enlargement  of 
the  papillte  beneath.  In  the  fibrous,  the  central  papillae  are  much  enlarged 
and  project ;  each  is  surrounded  by  a  sheath  of  epidermis  ;  and,  conse- 
quently, while  the  circumference  of  the  corn  is  laminated,  the  central  por- 
tion presents  a  fibrous  appearance.  And,  in  ordinary  language,  these 
projecting  papillae  are  termed  the  "  roots  of  the  corn." 

The  indications  of  cure  are  simple.  1.  To  remove  the  cause;  by 
wearing  suitable  boots  and  shoes,  or  by  leaving  the  part  altogether 
unfettered  for  a  time.  2.  By  careful  marginal  dissection,  and  enucleation, 
without,  however,  wounding  the  vascular  structures  of  the  skin  or  com, 
to  remove  the  hardened  and  hypertrophied  cuticle  ;  and,  by  repetition,  to 
prevent  reproduction.  3.  To  remove  the  irritability,  and  to  restore  a  nor- 
mal state  of  the  cutis  vera ;  by  occasional  application  of  the  nitrate  of  silver. 

4.  If  inflammatory  change  have  occurred,  poulticing,  fomentation,  and 
rest  are  suitable.  And  the  subsequently  open  state  of  the  parts  is  taken 
advantage  of,  so  that  a  free  and  effectual  use  of  the  nitrate  may  be  made. 

5.  Inveterate  cases  are  palliated,  by  wearing  roomy  and  soft  shoes  and 
boots  j  also  protecting  the  corns,  by  means  of  thick  plasters,  which  are 
excavated  opposite  the  tender  points.  And  into  the  excavations,  it  may 
be  well  to  insert,  occasionally,  extract  of  belladonna,  or  some  other 
anodyne  substance.  The  soft  corn  should  be  treated,  when  free  from 
fissuring  or  ulceration,  by  the  application  of  the  strong  nitric  acid.  The 
cuticle'  is  thus  converted  into  a  hard  horny  pellicle,  which  in  a  few  days 
may  be  removed  by  scraping.  The  caustic  is  then  again  applied,  and  the 
scraping  repeated,  until  pain,  produced  by  the  application,  indicates 
that  the  truly  vascular  structure  of  the  papillae  has  been  reached. 
Glacial  acetic  acid,  and  a  solution  of  nitrate  of  silver  (5i.  to  the  Sl), 
may  be  used,  but  not  so  efficiently,  to  attain  the  same  object. 

Bunions  are  formed  thus  : — 1.  Inordinate  pressure  has  been  habitu- 
ally made,  by  boot  or  shoe,  on  the  ball  of  the  great  toe.  The  skin  con- 
sequently becomes  congested  and  tender ;  and  the  part  is  red  and  swohi. 
This  is  one  form  of  the  affection  ;  remediable  by  abstraction  of  the  cause, 
by  rest  and  fomentation,  and  by  a  subsequent  light  use  of  the  nitrate  of 
silver,  or  of  a  solution  of  iodine.  2.  Or  an  adventitious  bursa  forms  over 
ithe  joint ;  and  enlarges  gradually.  Occasionally,  it  may  shew  ah  un- 
usual size,  by  reason  of  bursitis.  The  remedies  for  this  form  are- 
abstraction  of  the  cause,  discutient  applications  in  the  clironic  stage, 
antiphlogistics  in  the  acute.  A  tliin  caoutchouc  envelope  is  sometimes  of 
service,  by  equalizing  the  pressure  of  the  shoe.    3.  Or,  in  consequence 
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of  repeated  attacks  of  bursitis,  the  cyst  suppurates,  and  opens  externally  ; 
the  aperture  becomes  fistulous  ;  the  cyst  contracts,  but  continues  to  dis- 
charge fluid,  more  or  less ;  and  acute  accessions  are  ever  liable  to  occur. 
In  this  case  it  is  necessary  to  destroy  the  cyst,  by  inserting  a  piece  of 
potass  into  the  cavity.  Afterwards,  the  granulating  sore  is  brought  to 
heal  under  the  ordinary  means — rest,  and  simple  applications.  4.  There 
is  an  aggravated  class  of  cases,  in  which  there  is  enlargement  of  the  osseous 
texture.  Blistering  and  rest  may  make  some  favourable  impression.  By 
suitable  adjustment  of  the  shoe,  palliation  is  obtained.  5.  The  joint 
may  be  partially  displaced — in  the  rheumatic  and  gouty  adult ;  the  toe 
riding  over  its  fellows,  and  pointing  to  the  outer  side  of  the  foot.  This 
too,  can  usually  be  but  palliated.  In  some  cases  by  wearing  capacious 
soft  shoes,  and  placing  a  pad  of  increasing  size  between  the  great  toe  and 
its  fellow,  even  this  deformity  and  its  consequences  may  be  remedied. 

Onyxis  and  Onycliia ;  Exostosis ;  and  Contraction  of  the  Toes. 

Onyxis  and  Onychia  require  the  same  treatment,  as  when  affecting 
the  fingers.    The  great  toe  is  the  especial  site  of  Onyxis. 

Exostosis  of  the  Distal  Phalanx  of  the  Great  Toe  is  a  troublesome 
affection,  not  unfrequent  in  occurrence.  Sometimes  the  growth  takes 
place  from  the  plantar  aspect  of  the  phalanx ;  but  much  more  frequently 
from  the  dorsal ;  elevating  the  nail,  causing  pain,  and  seriously  interfering 
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with  progression.  Excision  is  performed,  by  means  of  a  strong  Wharn- 
cliffe  knife,  or  by  cutting-pliers ;  and,  should  any  reproduction  threaten, 
during  cure  of  the  remaining  wound,  the  chloride  of  zinc  is  applied. 

Contraction  of  the  Toes. — The  toes — more  especially  the  one  next  the 
great  toe — are  liable  to  extreme  contraction,  whereby  considerable  defor- 
mity is  produced,  the  wearing  of  boots  and  shoes  is  rendered  painful,  and 
the  functions  of  the  foot  are  interfered  with.  Subcutaneous  section  of 
the  extensor  and  flexor  tendons  usually  permits  sufficient  restoration  of 
the  normal  position.  But  it  is  not  uncommon  to  find  amputation  of  the 
offending  toe  expedient ;  other  means  having  proved  unavailing,  and  the 
patient  being  himself  anxious  for  a  summary  procedure ;  this  is  more 
particularly  the  case,  when  a  bursa  haS  formed  over  the  prominent 
knuckle,  and  when  suppuration  with  erythema  follows  even  moderate 
exercise. 

Fig.  368.  Onyxis  ;  affecting  the  great  toe. 
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AMPUTATION. 

The  removal  of  a  limb,  or  part  of  a  limb,  is  tlie  last  resource  of  our  art ; 
and  ought  never  to  be  had  recourse  to,  until  it  is  evident  that  otlier 
means  either  have  proved,  or  must  prove,  unavailing.  The  profession  have 
reason  to  rejoice  that  necessities  for  the  performance  of  amputation  are 
much  less  frequent  than  in  former  times  ;  yet  the  circumstances  are  not 
few — and  in  all  human  probability  never  will  be  few — in  Avhich  nothing 
but  the  sacrifice  of  a  ■pavt  of  the  body  will  sufl&ce  for  the  retaining  of 
existence.  We  are  constrained  to  resort  to  amputation  of  a  limb ;  in 
spreading  gangrene,  as  speedily  as  possible,  if  the  cause  be  a  local  one,  if 
there  be  a  sound  space  in  which  to  make  our  incisions,  and  if  the  consti- 
tution be  as  yet  uninvolved  in  other  than  the  inflammatory  process  ;  in 
chronic  gangi-ene,  when  the  line  of  separation  has  been  formed,  and  is 
advanced  ;  in  tumours  which  are  of  a  malignant  kind,  and  involve  the 
textures  of  an  extremity  so  as  to  preclude  the  safe  and  thorough  removal 
of  the  disease,  retaining  the  limb  ;  in  diseases  of  the  joints,  which 
have  baffled  our  skill,  have  suppurated,  and  caused  ui'gent  hectic,  and  do 
not  admit  of  relief  by  resection  ;  in  cases  of  recent  injury,  when  it  is 
evident  that  the  parts  are  so  far  mutilated  as  to  render  recovery  impos- 
sible ;  and  in  cases  of  attempted  preservation  of  limbs,  after  injury,  when 
it  is  plain  that  further  continuance  of  the  attempt  must  be  attended  with 
unwarrantable  peril  of  life.  'Not  unfrequently  also,  a  partially  recovered 
limb  proves  so  stiff,  useless,  and  inconvenient,  as  to  urge  the  possessor  to 
seek  its  removal ;  and  such  operations  of  "  complaisance  "  are  not  always 
to  be  declined. 

In  the  case  of  injury,  amputation  is  either  primary  or  secondary;  the 
former,  when  done  within  twenty-four  hours  after  the  injury,  before 
the  condition  of  shock  has  been  induced,  or  during  its  progress,  or 
after  reaction  has  set  in,  yet  before  the  system  has  become  involved  in 
febrile  excitement ;  the  latter,  when  performed  after  febrile  accession  has 
occurred,  and  when — it  may  be  after  some  weeks — life  is  threatened  by 
excessive  suppuration,  disease  of  bone,  disease  of  joints,  or  sloughing  of 
the  soft  parts.  The  comparative  merit  of  primary  and  secondary  ampu- 
tation is  still,  with  some,  a  disputed  point.  The  question  has  already 
been  considered.  For  its  decision,  a  mere  comparison  of  statistical  de- 
tails is  obviously  insufficient ;  for  in  one  class  are  necessarily  included 
all  the  most  severe  cases,  wliile  the  other  contains  many  of  a  very  minor 
character ;  and,  in  many  instances,  amputation  is  primarily  performed, 
not  because  there  is  an  open  question  of  choice,  but  because  obviously  to 
amputate  is  to  afford  the  only,  and  it  may  be  a  slender,  chance  of  life. 

The  two  chief  objections  to  the  primary  operations  are  : — 1.  Two 
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shocks  may  overpower  a  patient,  who  might  have  rallied  successfully  from 
one.  To  this  it  is  answered,  that  the  operator  must  choose  his  time 
skilfully;  not  bringing  the  two  shocks  into  immediate  contact,  but 
waiting  until  the  former  has  wholly  passed  away ;  and  not  operating  at  all, 
unless  a  sufficient  rally  shall  have  taken  place,  or  the  collapse  has  been 
obviated  by  the  employment  of  suitable  means,  more  especially  the  use 
of  chloroform.  It  is  seldom  that  a  patient  perishes  of  mere  sinking,  after 
amputation.  And,  besides,  by  the  use  of  chloroform — an  agent  which  is 
seldom  dispensed  with  in  amputations  now-a-days — it  is  to  be  remembered 
that  the  shock  is  very  much  modified,  and  a  positive  tolerance  of  the 
operation  seems  to  be  imparted  to  the  system.  2.  It  is  alleged  that  a 
robust  state  of  body — in  which  the  patient  may  be,  at  the  time  of  the 
accident — is  less  favourable  to  recovery  than  the  comparatively  reduced 
state  which  obtains  after  subsidence  of  the  inflammatory  fever.  This 
objection  obviously  ca,n  be  removed,  by  judicious  antiphlogistic  treatment  of 
the  case.  Not  unfrequently,  too,  inflammatory  fever,  and  its  results,  afibrd 
no  opportunity  to  judge  of  the  expected  favourable  condition  for  second- 
ary operation ;  the  patient  dying  during  the  inflammatory  period,  which 
is  more  certain  to  be  severe,  destructive,  and  ill  borne  in  any  constitution, 
when  excited  by  a  severe  and  extensive  laceration,  than  when  due  to  a 
clean  amputation  wound. 

But  we  would  rather  refrain  from  the  discussion  in  this  place  ; 
and  simply  repeat  the  practical  rule,  on  which  the  great  majority  of 
surgeons  are  agreed — That,  when  an  injury  has  been  sustained  by  a  limb, 
of  such  a  character  as  to  render  it  impossible,  in  the  opinion  of  the  sur- 
geon, that  the  part  can  be  retained  ;  when,  in  other  words,  it  is  obvious 
that  amputation  must  be  performed  at  some  period  of  the  case — it  is 
better  to  amputate  at  once,  so  soon  as  the  system  has  rallied  from  the 
primary  shock  ;  preferring  to  encounter  the  minor  risk  from  rapid  succes- 
sion of  a  second  shock,  rather  than  to  meet  the  more  perilous  invasion 
of  an  intense  inflammatory  range,  with  its  serious  consequences  to  both 
part  and  system. 

In  temporarily  restraining  hemorrhage,  during  the  incisions,  the  hands 
of  an  assistant  are  usually  preferable  to  any  tourniquet ;  as  has  already 
been  explained.  And  pressure  is  not  applied  until  the  knife  has  begun 
to  penetrate  ;  in  order  that  no  unnecessary  loss  of  blood  may  be  occa- 
sioned, by  venous  congestion  beneath  the  site  of  compression. 

Another  question,  scarcely  yet  arranged,  is,  as  to  the  comparative 
merits  of  the  old  circular  method  of  operation,  and  of  the  more  modern 
operation  by  flaps.  In  this  part  of  the  country,  the  latter,  for  a  long 
period,  has  been  tacitly  preferred ;  recourse  to  the  circular  method  being 
quite  the  exception  to  the  general  rule  of  operating.  And  the  obvious 
advantages  are  :  more  rapid  performance  ;  a  cleaner  cut ;  a  better  imme- 
diate covering  to  the  end  of  the  bone ;  and  a  power  of  selection,  as  to 
what  parts  shaU  constitute  the  covering.  The  vessels  are  cut  obliquely, 
no  doubt ;  but,  if  the  ligatures  be  applied  carefully — as  they  always 
ought  to  be — there  is  no  risk  of  secondary  bleeding  on  this  account. 

The  Circular  amputation  is  conducted  as  follows  : — The  patient  is 
arranged  comfortably  recumbent,  on  a  firm  table,  of  convenient  height 
for  the  operator ;  who  places  himself  on  the  left  of  the  patient,  so  that 
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his  right  hand  may  be  used,  fi-eely,  for  tlio  incisions.  The  sound  limb 
is  held  steady,  and  out  of  the  way,  by  an  assistant ;  or  is  secui-ed  by  a 
toAvel — in  the  case  of  the  lower  limbs — ^to  a  leg  of  the  table.  Ordinary 
assistants  are  ready  to  control  the  motions  of  the  patient,  to  reassure 
him,  if  need  be,  and  to  minister  to  his  wants.  An  experienced  adminis- 
trator undertakes  the  whole  charge  of  the  chloroform,  from  the  beginning 
to  the  end  of  the  operation  ;  never  allowing  himself  to  be  distracted  by 
the  details  of  this  from  a  close  and  uninterrupted  watching  of  the 
patient.  A  trustworthy  assistant  is  ready  to  command  the  hemorrhage, 
by  the  pressure  of  his  own  fingers,  or  by  that  of  a  tourniquet.  Another 
is  prepared  to  retract  the  flaps,  and  to  tie  the  arteries.  A  third  is 
stationed  to  hand  what  things  may  be  required  ;  and  these  are  suitably 
arranged  on  an  adjoining  table — tourniquet,  bandage,  lint,  ligatures, 
sutures,  knives,  saw,  cutting-pliers,  artery-forceps,  sponges,  chloroform. 


Fig.  869. 


If  necessary,  an  assistant,  seated  in  front  of  the  patient,  steadies  and 
supports  the  limb  to  be  removed. 

Supposing  the  thigh  to  be  the  part  concerned,  an  assistant,  grasp- 
ing the  limb  with  both  his  hands,  draws  up  the  skin  as  far  as  pos- 
sible. The  surgeon,  holding  the  knife  lightly,  and  with  his  forearm  at 
first  carried  fairly  beneath  the  thigh,  divides  the  skin  and  areolar  tis- 
sue in  one  continuous  sweep.  The  assistant  now  retracts  the  skin,  more 
decidedly  than  before  ;  and  he  is  assisted  in  this,  by  the  surgeon  touch- 
ing the  subcutaneous  tissues  at  various  points  with  the  point  of  the 
instrument.  Close  to  the  completely  retracted  integument,  the  knife  is 
again  laid  on ;  and,  by  a  second  sweep,  the  superficial  muscles  are 
divided.  These  are  pulled  upwards  by  a  retractor — a  portion  of  hnen 
or  leather,  slit  at  one  end  ;  and,  by  a  third  sweep  of  the  knife,  laid  on 

Fig.  369.  Circular  amputation,  illustrated  in  the  thigli.  The  terraced  arrange- 
ment of  the  wound  shewn  in  the  amputated  part. 

Fig.  370.  The  corresponding  stump  ;  intended  to  exhibit  the  comparatiTely 
large  extent  of  wound  that  remains  ;  in  contradistinction  to  Fig.  372. 
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close  to  the  retractor,  the  bone  is  made  bare.  Eetractioii  is  then  applied 
to  all  the  fleshy  textures ;  touches  of  the  blade  assisting  to  expose  the 
bone  at  a  higher  point ;  and,  this  having  been  reached,  complete  isolation 
of  the  bone  is  efl^cted  there.  The  saw  is  applied,  while  by  the  retractor 
the  muscles  are  protected  from  injury. 

Held  perpendicularly,  it  is  "  grooved "  by  drawing  it  lightly  from 
heel  to  point.  By  steady  sweeps,  section  is  effected ;  the  surgeon, 
meanwhile,  controlling  the  lower  limb  with  his  left  hand ;  making  sure 
that  it  is  not  held  too  high,  so  as  to  lock  the  saw  by  shutting  it  up  in 
its  own  groove  ;  and  taking  equal  care  to  prevent  its  being  too  much 
depressed,  so  as  to  favour  splintering  of  the  bone  when  the  section  is 
nearly  completed.  During  and  after  the  use  of  the  saw,  the  assistant 
takes  care  to  apply  no  traction  to  the  flaps,  lest  the  periosteum  be  un- 
necessarily stripped  upwards.  Should  this  happen  to  any  considerable 
extent,  necrosis  and  exfoliation  may  scarcely  fail  to  ensue.  Should  any 
rougliness  remain  on  the  end  of  the  bone — either  by  splintering,  or 
from  natural  construction — this  is  to  be  removed  by  means  of  the  cutting- 
pliers. 

Attention  is  now  immediately  directed  to  the  arteries ;  the  largest 
being  the  first  secured.  Each  is  laid  hold  of  with  the  artery-forceps, 
and,  by  being  pulled  outwards,  is  separated  from  all  surrounding  tex- 
tures ;  partly  to  ensure  deligation  of  the  arterial  coats  only  ;  partly  to 
secure  application  of  the  ligature  beyond  the  oblique  section  of  the  vessel. 
By  neglect  of  this,  nerve  and  vein  may  be  unnecessarily  injured  ;  and 
the  ligature's  noose,  traversing  an  oblique  section,  not  going  beyond  it, 
may  leave  a  part  of  the  arterial  mouth  still  open,  and  ready  to  afford  a 
troublesome  hemorrhage.  So  soon  as  the  larger  arteries  have  been 
secured,  the  assistant  relaxes  his  pressure  above,  or  altogether  removes 
it.  The  smaller  vessels  can  be  quite  commanded  by  the  finger  points  ; 
and,  were  the  high  pressure  continued,  venous  loss  of  blood  must  neces- 
sarily ensue.  Eemoval  of  the  pressure,  above,  is  usually  sujBScient  to 
arrest  the  venous  flow.  But,  should  this  continue,  direct  pressure  is 
made  ;  either  by  the  finger  applied  to  the  venous  orifices,  or  by  shut- 
ting the  flaps  and  pressing  them  firmly  together,  for  a  short  time. 

Bleeding  having  been  satisfactorily  arrested,  the  soft  parts  are  allowed 
to  faU  forwards,  the  ligatures  are  carefully  kept  hanging  out,  and  the  cut 
edges  of  the  skin  are  arranged  so  as  to  make  the  line  of  union  rectilinear, 
in  either  a  transverse  or  perpendicular  direction.  A  sufficient  number  of 
silver-wire  sutures  are  then  introduced,  so  as  to  maintain  accurate  appo- 
sition ;  without,  however,  interfering  with  the  escape  of  blood,  serum,  and 
fibrinous  product,  which,  by  collecting  within,  would  disturb  the  union 
of  the  stump.  The  stump  so  formed  may  then  be  dressed  with  pads  of 
dry  lint,  adjusted  on  each  side  of  the  line  of  incision  so  as  still  further  to 
prevent  any  fluid  collecting  within ;  and  a  bandage  is  applied  so  as  to 
support  and  compress  the  cut  surfaces  into  juxtaposition.  By  some, 
moist  applications  are  preferred,  by  means  of  a  piece  of  wet  lint  placed 
on  the  line  of  wound.  The  patient  is  at  once  removed  to  bed ;  and  an 
opiate  having  been  administered,  he  is  kept  quiet  with  the  view  of  ob- 
taining sleep.  An  assistant  should  generally  be  left  in  charge  lest  after- 
bleeding  come  on,  so  as  to  be  able  to  employ  the  necessary  measures  for 
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its  arrest.  Tho  subsequent  treatment  is  conducted  according  to  general 
principles ;  our  object  usually  being  to  obtain  adhesion  ;  yet,  not  unfre- 
quently,  preferring  a  moderate  suppuration — as  when  the  system  has 
been  long  previously  subjected  to  copious  discharge,  the  sudden  arrest  of 
which  might  seriously  endanger  the  internal  organs. 

In  the  Flap  operation  various  operative  proceedings  may  be  adopted, 
which  are  slight  or  important  modifications  of  each  other.  The  follo^ving 
are  tho  most  important  varieties  : — (a.)  The  flaps  are  formed  by  trans- 
fixion ;  (b.)  By  cutting  from  without  inwards,  (c.)  They  consist  of  all 
the  tissues  of  the  limb ;  or  (d.)  of  skin  and  areolar  tissue  alone,  (e.) 
There  may  be  one  flap  ;  (/.)  or  two  flaps,  (g.)  The  flap  or  flaps  may  be 
either  rounded  or  rectilinear  in  outline. 

Suppose  that  the  thigh  is  to  be  amputated  by  double  flaps — the 
same  preliminaries  having  been  arranged  as  for  the  circular  operation,  the 
surgeon  grasps  the  flesh  in  front  of  the  limb  with  his  left  hand,  so  as  to 


raise  it  from  the  bone,  the  assistant  at  the  same  time  pressing  upwards 
the  muscles  and  other  soft  parts  from  behind  with  the  palm  of  the  hand 
held  horizontal ;  thereby  the  making  of  a  full  broad  anterior  flap  being 
secured.  As  the  knife's  point  is  about  to  enter,  pressure  is  apphed 
to  the  femoral.  Transfixion  is  made,  by  pushing  the  knife  down  to 
the  centre  of  the  bone,  horizontally;  gently  passing  the  point  over 
this  to ,  the  front ;  and  then  pushing  across,  so  as  to  make  the  place  of 
exit  as  nearly  as  possible  opposite  to  that  of  entrance.  Moving  the 
knife  downwards  and  outwards,  with  a  gentle  sawing  motion  in  long 
sweeps — cutting  chiefly  from  heel  to  point — a  sufficient  flap  is  formed 
anteriorly  ;  and  this  is  raised  by  the  assistant.  The  knife's  point  is  then 
re-entered,  about  an  inch  beneath  the  site  of  the  former  transfixion, 

Fig.  371.  The  flap-operation  illustrated  in  the  thigh.  The  sloping  wounds, 
whence  the  flaps  have  heen  taken,  shewn  in  the  amputated  part. 

Fig.  372.  The  corresponding  stump ;  intended  to  exhibit  the  comparatively 
small  extent  of  wound  that  remains  ;  in  contradistinction  to  Fig.  370. 


Fig.  371. 
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ill  order  to  avoid  cross-cutting  of  the  integument,  wliich  is  otherwise  apt 
to  occur.  And,  the  second  transfixion  having  "been  effected,  a  second  flap 
is  formed  posteriorly.  This  is  quickly  laid  hold  of  by  the  assistant's 
other  hand  ;  and  he  now  retracts  both  flaps  ;  pulling  steadily ;  and 
keeping  his  own  fingers  out  of  the  way.  The  surgeon,  by  circular 
sweeps  made  with  the  heel  of  his  knife,  divides  the  soft  paits  completely, 
as  high  as  the  fleshy  commissure  of  the  flaps  will  permit ;  effecting  this 
leisurely  and  coolly,  in  order  that  it  may  be  done  thoroughly,  Not  even 
a  shi'ed  of  periosteum  should  be  left  at  the  point  which  is  to  be  sawn  ; 
and  this  should  be  as  close  to  the  adherent  cushion  of  muscle  above  as 
the  instrument  can  be  made  to  go.  The  form  of  the  wound — the  flaps 
uiiretracted — is  wedge-shaped  ;  and  the  sawn  end  of  the  bone  must  occupy 
the  very  apex  of  the  cone. 

The  assistant  continuing  to  keep  the  flaps  out  of  harm's  way,  the 
saw  is  applied  to  the  isolated  portion  of  bone — the  side  of  the  instru- 
ment lying  close  upon  the  fleshy  wall  above. 

The  rapidity  and  brilliancy  in  execution  of  the  double  flap  opera- 
tion by  transfixion,  as  practised  by  Lisfranc  and  Liston,  commended  it  no 
less  to  the  profession  than  to  the  public.  To  the  latter,  especially  before 
the  days  of  chloroform,  rapidity  formed  a  great  element  in  the  preference 
shewn  for  this  mode  of  procedure.  The  result,  however,  of  the  double 
flap,  formed  by  transfixion,  has  not  been  in  all  cases  uniformly  satisfactory ; 
the  stump  formed  by  a  well-performed  circular  operation,  sometimes 
forming  a  more  useful  covering  to  the  end  of  the  bone.  At  the  same 
time,  the  flap  operation  is  certainly  an  easier  method  of  making  a  good 
stump  than  the  circular,  in  the  hands  of  one  unaccustomed  to  operate. 
The  objections  to  it  are — 1st,  the  great  degree  of  retraction  of  the  mus- 
cular elements  of  the  stump,  and  consequent  tendency  to  protrusion  of 
the  end  of  the  bone ;  and  2d,  that  in  primary  operations  the  mass  of 
muscle  is  usually  so  disproportionate  to  the  flaps,  that  it  can  with  diffi- 
culty be  contained  within  them.  Attempts  have  been  made  to  obviate 
the  former  evil  by  cutting  both  flaps  of  great  length,  or  by  making  the 
one  corresponding  to  the  flexor  muscles,  and  thus  most  likely  to  contract 
inordinately,  some  inches  longer  than  the  other.  To  meet  the  other  dis- 
advantage in  primary  amputations,  the  flaps  may  be  formed  entirely,  or 
nearly  so,  of  skin  and  areolar  tissue  cut  from  without  inwards,  and  turned 
up  while  the  muscles  are  either  cut  slopingly,  or  divided  circularly. 
More  recently,  however,  a  new  method  of  amputating  has  been  intro- 
duced by  Mr.  Teale,  called  the  plan  by  rectangular  flap.  Mr.  Teals 
speaks  as  follows  : — * 

"  Supposing  the  amputation  to  take  place  at  the  lower  part  of  the 
middle  third  of  the  thigh,  a  situation  well  suited  for  the  adaptation  of  an 
artificial  leg,  the  circumference  of  the  hmb  is  to  be  measured  at  the 
point  where  the  bone  is  to  be  divided.  Assuming  this  to  be  sixteen 
inches,  the  long  flap  is  to  have  its  length  and  breadth  each  equal  to  half 
the  circumference,  namely,  eight  inches.  Two  longitudinal  lines  of  this 
extent  are  then  traced  on  the  limb,  and  are  met  at  their  lower  points  by 
a  transverse  line  of  the  same  length.    The  inner  longitudinal  line  should 

*  On  amputation  by  a  long  and  short  rectangular  flap,  by  Thos.  P.  Teale, 
F.R.C.S.,  Surgeon  to  the  Leeds  General  Infirmary,  1858. 
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bo  first  traced  in  ink  as  near  as  practicable  to  the  femoral  vessels,  with- 
out including  them  within  the  range  of  the  long  flap.  The  outer  longitu- 
dinal line,  which  is  somewhat  posterior,  is  next  marked,  eight  inches 
distant  from  the  former,  and  parallel  to  it.    These  two  lines  are  then 


Pig.  373. 

joined  by  a  transverse  line  of  the  same  extent,  which  falls  upon  the 
upper  border  of  the  patella,  or  upon  some  lower  portion  of  this  bone. 
The  short  flap  is  indicated  by  a  transverse  line  passing  behind  the  thigh, 
the  length  of  this  flap  being  one-fourth  that  of  the  long  one  ;  or,  assum- 


Pig.  374. 


ing  the  circumference  of  the  limb  to  be  sixteen  inches,  and  the  length 
of  the  long  flap  eight  inches,  the  length  of  the  short  flap  is  two  inches. 

Fig.  373.  Lines  of  incision  for  Teale's  amputation  in  the  lower  third  of  the  thigh, 
by  the  l  ectangnlar  method,  and  its  circular  modification.  In  the  latter,  the  incisions 
go  no  higher  than  A. 

Fig.  374.  Flaps  as  formed  by  Teale's  method. 
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"  The  operator  begins  by  making  the  two  lateral  incisions  of  the  long 
flap  through  the  integuments  only.  The  transverse  incision  of  this  flap, 
supposing  it  to  run  along  the  upper  edge  of  the  patella,  is  made  by  a  free 
sweep  of  the  knife  through  the  sldn  and  tendinous  structures  down  to  the 
femur.  Should  the  lower  transverse  line  of  the  flap  fall  across  the  middle 
or  lower  part  of  the  patella,  the  transverse  incision  can  extend  through 
the  skin  only,  which  must  be  dissected  up  as  far  as  the  upper  border  of 
the  patella,  at  which  place  the  tendinous  structures  are  to  be  cut  direct 
to  the  thigh-bone.  The  flap  is  completed  by  cutting  the  fleshy  structures 
from  below  upwards  close  to  the  bone.  The  posterior  short  flap,  contain- 
ing the  large  vessels  and  nerves,  is  made  by  one  sweep  of  the  knife  down 
to  the  bone,  the  soft  parts  being  afterwards  separated  from  the  bone  close 
to  the  periosteum,  as  far  upwards  as  the  intended  place  of  sawing. 

"  The  arteries  being  secured,  the  flaps  may  be  united  by  suture  im- 
mediately ;  or  they 
may  be  lightly  placed 
in  apposition,  the 
stump  being  wrapped 
in  a  fold  of  napkin 
for  four  or  six  hours, 
when  any  clotted 
blood  may  be  gently 
removed  by  a  sponge, 
and  the  flaps  finally 
adjusted.  I  prefer 
the  latter  method,  as 
we  thereby  avoid  the 
evil  of  infiltration  of 
the  tissues  of  the 
stump  with  blood, 
which  often  is  the 
cause  of  suppuration  in  these  parts. 

In  adjusting  the  flaps,  the  long  one  is  folded  over  the  end  of  the 
bone,  and  brought,  by  its  transverse  line,  into  union  with  the  short  flap, 
the  two  corresponding  free  angles  of  each  being  first  united  by  suture. 
One  or  two  additional  stitches  complete  the  transverse  line  of  union.  As 
the  long  flap  is  folded  upon  itself  so  as  to  form  a  kind  of  pouch  for  the 
end  of  the  bone,  it  is  requisite  that  it  should  be  held  in  its  folded  state 
by  a  point  of  suture  on  each  side.  Another  stitch  on  each  side  secures 
the  lateral  line  of  the  short  flap  to  the  corresponding  part  of  the  long  one. 
A  longitudinal  line  of  union  thus  passes  at  right  angles  each  end  of  the 
transverse  line.  The  position  of  the  longitudinal  line  at  each  end  of  the 
transverse  one  will  be  rendered  more  easily  intelligible  by  reference  to 
the  accompanying  diagram." 

This  somewhat  complicated  procedure  Mr.  Teale  proposes  to  extend  to 
amputation  of  the  leg,  arm,  forearm,  and  even  of  the  fingers.  The  great 
length  of  anterior  flap,  no  doubt,  admits  of  some  portion  of  the  patient's 
weight  being  borne  by  the  thick  musculo-cutaneous  cushion  which  covers 
the  end  of  the  bone,  instead  of  being  difi'used  generally  over  the  whole 
Fig.  375.  Teale's  operation  completed. 


Fig.  375. 
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cutaneous  surface,  or  pressing  excessively  and  painfully  upon  neigh- 
bouring osseous  prominences,  as  in  the  old  method.  There  are,  how- 
ever, many  cases  of  injury  in  which  such  a  long  flap  cannot  be  ob- 
tained, without  dividing  the  bone  at  an  unnecessarily  high  point.  To 
obviate  this  objection,  and  to  facilitate  the  operative  manipulations,  two 
methods  have  of  late  been  extensively  practised.  One  (Alanson  and 
Spence)  consists  in  the  formation  of  a  single  long  anterior  flap,  with  a 
rounded  outUne.  This  is  formed  principally  of  skin  and  areolar  tissue, 
but  contains  also  the  mass  of  muscles  obliquely  divided  towards  the  bone. 
The  textures  upon  the  posterior  aspect  are  cut  through  with  a  sweep  of 
the  knife  upon  the  level  to  which  the  anterior  flap  has  been  raised. 
The  whole  of  the  soft  parts  are  then  firmly  retracted,  and  the  bone  cut 
through  as  high  as  exposed.  The  vessels  having  been  tied,  the  front  flap 
falls  over  the  end  of  the  bone,  and  covers  in  the  mass  of  muscles  pos- 
teriorly. The  result  is,  in  regard  to  appearance  and  ability  to  suppoi-t 
the  patient's  weight,  quite  as  satisfactory  as  by  Mr.  Teale's  plan.  The 
second  method  (Alanson  and  Syme),  tending  to  keep  the  cutaneous 
cicatrix  free  from  the  end  of  the  bone,  is  well  suited  for  primary  ampu- 
tation ;  as  it  affords  an  ample  covering,  without  dividing  the  bone  at  an 
unnecessarily  high  level.  Two  areolo-cutaneous  flaps  are  formed ;  the 
larger  in  front,  in  length  about  two-thirds  of  the  diameter  of  the  limb  ; 
the  shorter  behind,  and  intended  only  to  meet  and  adapt  itself  to  the 
anterior  ;  its  length,  therefore,  should  be  about  one-half  of  the  anterior, 
or  one-third  of  the  diameter  of  the  limb.  In  the  thigh,  the  anterior  flap 
should  contain,  except  at  its  margin,  a  good  deal  of  the  muscular  tissue 
of  the  quadriceps  extensor  cruris ;  the  posterior,  on  the  contrary,  should 
contain  no  muscle  ;  and  to  prevent  its  being  carried  upwards  by  the  con- 
traction of  the  powerful  flexor  muscles  of  the  knee,  the  areolo-cutaneous 
flap  should  be  dissected  up  to  its  angle  of  junction  with  the  anterior 
before  the  muscles  are  divided.  The  muscles  in  front  tend  to  maintain 
the  vascular  supply  of  the  anterior  flap,  besides  forming  a  thick  firm 
cushion,  covering  in  the  end  of  the  bone.  These  last- described  methods 
— of  chiefest  importance  in  amputations  low  down  in  the  thigh  and 
arm,  especially  of  a  primary  kind — are  least  necessary  when,  from  long- 
standing disease,  the  tendency  to  retraction  is  much  diminished,  partly 
by  cohesion  of  the  soft  parts  to  each  other  and  to  the  bone,  and  also  from 
the  muscles  having  undergone  fatty  transformation. 

Amputation  of  the  Fingers. 

Amputation  at  the  Distal  and  Middle  Joints  is  performed  thus  : — An 
assistant  controls  bleeding,  by  grasping  the  wrist  tightly.  Another 
separates  the  fingers  from  that  which  is  to  be  removed ;  at  the  same 
time  steadying  the  hand  in  a  pronated  position.  The  surgeon  lays 
hold  of  the  fingerj  slightly  bending  the  joint  at  which  removal  is  to 
take  place  ;  and  the  articulation  is  then  laid  open,  by  a  sweep  of  a 
narrow  straight  bistoury.  Division  of  the  lateral  hgaments  is  cora- 
pleted,  if  need  be,  by  the  point  of  the  instrument ;  and  the  joint  is 
more  flexed,  to  favour  disarticulation.  This  having  been  cff'ected,  the 
knife's  blade  is  placed  behind  the  head  of  the  bone ;  and  by  cutting 
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do"vvnwards  and  outwards,  a  sufficient  flap  is  formed  on  tlie  palmar 
aspect.  Previously  to  disarticulation,  the  surgeon  lays  hold  of  the  part 
on  its  dorsal  and  palmar  aspects  ;  in  making  the  flap,  his  hold  is  lateral. 
Or  the  procedure  may  be  reversed.  The  hand  being  placed  in  a  state 
of  supination,  transfixion  is  made  in  front  of  the  joint ;  by  cutting 
downwards  and  outwards,  the  flap  is  made  in  the  first  instance ;  and 
then,  by  a  sweep  of  the  knife,  disarticulation  is  effected,  and  the  integu- 
ments on  the  dorsal  aspect  are  divided.  Usually,  no  hemostatics  are 
required.  The  flap  is  turned  over  the  joint,  and  is  retained  in  its 
place  by  a  single  point  of  suture,  or  by  bandage  or  strap  alone.  Such 
amputations  are,  however,  rarely  required  ;  the  conditions  demanding 
operative  interference  in  the  fingers  being  usually  of  such  a  kind  as 
either  necessitate  amputation  of  the  whole  finger,  or  are  better  reme- 
died by  cutting  two  rounded  flaps  from  without  inwards — the  one  upon 
the  flexor,  the  other  upon  the  extensor  aspect — and  dividing  the  bone 


Pig.  376. 

with  pliers.  In  using  this  instrument  care  is  taken  to  place  its  smooth 
side  always  where  the  stump  is  to  be  ;  otherwise  spHntering  and  irre- 
gularity are  apt  to  occur,  and  to  be  followed  by  necrosis.  In  the 
middle,  ring,  and  little  fingers,  amputation  through  the  middle  phalanx 
should  not  as  a  rule  be  preferred  to  amputation  of  the  whole  digit ;  as 
half  a  finger  among  the  others  has  a  very  unseemly  appearance,  and  does 
not  afford  a  commensurately  increased  degree  of  usefulness  to  the  hand. 
An  exception  to  this  rule,  however,  should  be  made  in  cases  of  injury 
involving  all  the  fingers  ;  as  in  such  circumstances  any  portion,  how- 
ever small,  more  particularly  of  the  fingers  towards  the  volar  aspect  of 
the  hand,  should  be  retained. 

The  Proximal  phalanx,  if  not  wholly  involved  in  injury  or  disease 
should  not  be  entirely  sacrificed  in  the  case  of  working  men,  ,  when  the 
forefinger  is  the  injured  digit,  or  when  the  other  fingers  upon  the  radial 
side  of  the  partially  injured  one  have  required  complete  amputation. 
When  the  operation  is  required,  it  may  be  performed  according  to  any 
Fig.  376.  Amputation  of  the  finger,  at  the  distal  articulation. 
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of  the  methods  just  described.  Hemorrhage  having  been  arrested,  the 
flaps  are  united  and  retained  in  the  ordinary  way. 

Amputation  at  the  Metacarpal  Joint  may  be  performed  in  various 
ways.  In  all,  the  hand  is  held  pronated.  1.  The  finger,  well  separated 
from  its  fellows,  is  laid  hold  of  by  the  surgeon,  and  drawn  to  one  side. 
On  the  exposed  and  tense  web,  the  bistoury  is  passed  upwards,  from 
point  to  heel,  so  as  to  expose  that  side  of  the  articulation  ;  at  the  same 
time,  leaving  on  its  outer  side  a  suitable  proportion  of  soft  parts.  With 
the  Icuife's  point,  disarticulation  is  effected ;  the  finger  being  pushed 
much  across  to  facilitate  the  process.  Were  the  blade  to  be  used  for 
this  purpose,  ragged  wounding  of  the  integument  could  not  well  be 
avoided.  The  head  of  the  bone  having  been  detached,  the  blade  of  the 
knife  is  placed  behind  it ;  and,  by  cutting  obliquely  outwards  through 
the  other  web,  detachment  of  the  finger  is  completed,  and  a  second  cut 
surface  is  formed,  to  suit  the  former.  This  method,  however,  interferes 
with  the  soft  parts  in  the  palm  of  the  hand,  and  has  therefore  no  advan- 
tage, except  rapidity  of  execution,  to  recommend  it.  2.  Or  the  knife's 
point  is  entered  on  the  centre  of  the  laiuckle  ;  and  is  carried  either 
round  the  finger,  by  one  continuous  movement,  so  as  to  make  two  equal, 
lateral,  semilunar  flaps,  at  the  same  time  exposing  the  joint — or  the 
surgeon  makes  one  incision  through  the  skin  and  areolar  tissue,  from 
the  prominence  of  the  knuckle  to  a  point  just  short  of  the  centre  of  the 
fi-ee  edge  of  the  web.  The  knife  is  then  carried  inwards  to  the  centre 
of  the  fold  between  the  finger  and  the  palm.  A  corresponding  incision 
is  made  upon  the  other  side.  Disarticulation  is  then  effected ;  dividing 
the  flexor  tendons  with  the  point  of  the  knife  as  a  preHminary ;  and 
in  removing  the  fingers,  keeping  as  close  to  the  phalanx  as  possible,  so 
as  to  dissect  it  out  of  the  soft  parts.  The  two  digital  arteries  usually 
require  ligature.  Approximation  is  effected  by  bringing  the  adjoining 
fingers  together,  and  retaining  them  by  means  of  a  slip  of  bandage. 
Cold  pledgets  of  lint  are  applied  ;  and,  otherwise,  the  wound  is  managed 
in  the  ordinary  way. 

When  operating  on  the  fore  and  little  fingers,  it  is  often  more  satis- 
factory to  make  the  line  of  cicatrix  lateral,  instead  of  antero-posterior. 
To  effect  this,  the  radial  or  ulnar  margin  of  the  hand  is  held  towards  the 
surgeon,  while  the  other  fingers  are  kept  out  of  the  way  by  an  assistant, 
who  may  also  steady  the  wrist,  and  by  his  gripe  control  the  circulation 
during  the  oj)eration.  The  surgeon  now  enters  his  knife  at  the  centre 
of  the  free  margin  of  the  web,  and  carries  it  outwards  along  the  line 
of  flexure  of  the  finger  upon  the  palm,  terminating  the  wound  either 
over  the  head  of  the  metacarpal  bone,  or,  when  this  is  to  be  removed,  at 
a  point  three-quarters  of  an  inch  further  back.  A  similar  incision  is 
made  upon  the  dorsum  of  the  finger,  and  disarticulation  effected  from  the 
palmar  aspect.  It  is  usually  well  to  extend  the  incision  three-quarters 
of  an  inch  behind  the  articulation,  so  as  to  expose  the  head  of  the  meta- 
carpal bone,  and  to  effect  removal  of  its  prominent  articulating  surface 
by  means  of  the  cutting-pliers.  The  stump  is  less  angular,  and  has 
a  more  seemly  appearance  after  cicatrization,  than  when  the  end  of  the 
metacarpal  bone  is  left  projecting.  In  doing  this,  care  must  be  talcen 
not  to  injure  the  transverse  ligament. 
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In  removing  two  or  more  fingers  at  the  metacarpo-phalangcal  articu- 
lation, one  incision  should  correspond  to  the  line  of  flexure  of  the  fingers 
upon  the  palm,  and  the  dorsal  should  extend  equally  far  forwards,  and 
cross  about  the  middle  of  the  proximal  phalanx.  Disarticulation  is 
readily  effected  from  the  palm  after  dividing  the  flexor  tendons,  and  the 
heads  of  the  bones  are  separately  or  collectively  dissected  out  of  the 
postei-ior  flap.  If  all  the  fingers  require  to  be  amputated  at  once,  the 
palmar  flap  may  be  formed  by  transfixion ;  disarticxilation  effected,  the 
knife  is  applied  behind  the  phalanges  and  carried  outwards  and  back- 
wards. 

Amputation  of  the  Metacarpal  Bones  along  Avith  the  fingers,  in  whole 
or  in  part,  is  sometimes  required  ;  in  consequence  of  disease  affecting  one 
or  more  of  them.  The  incisions  vary,  necessarily,  according  to  the  ex- 
tent of  the  disease,  and  the  site  of  the  openings  already  existing ;  but 
should  always  be  made  upon  the  dorsum  of  the  hand,  except  in  the  case 
of  the  fore  and  little  fingers  when  the  mere  head  of  the  metacarpal  bone 
reqiiires  removal.  In  such  circumstances  the  plan  of  operation  just 
described  should  be  adopted.    When  the  palm  of  the  hand  is  lacerated, 


along  with  injury  to  the  metacarpal  bones,  the  incision  may,  of  course, 
include  all  the  torn  parts  in  that  situation. 

In  disarticulating  either  or  both  of  the  two  central  metacarpal  bones 
from  the  carpus,  the  incision  upon  the  dorsum  should  be  carried  beyond 
the  head  of  the  metacarpal  bone ;  and,  bearing  in  mind  the  undulating 
line  of  the  articulations,  the  operator  should  divide  the  dorsal  liga- 
ments ;  the  metacarpal  bone  is  at  the  same  time  forced  forwards  into  the 
palm  ;  and  the  point  of  the  knife,  with  its  edge  backwards,  inserted  into 
the  interosseous  space  on  each  side,  is  carried  backwards,  so  as  to  divide 
the  lateral  attachments  of  the  metacarpal  bone. 

Amputation  of  the  Metacarpal  Bone  of  the  Little  Finger  may  be  ac- 
complished thus  : — The  finger  is  laid  hold  of,  and  separated  from  the 
others ;  and  the  bistoury,  laid  on  the  stretched  web,  is  carried  up  at 
once,  along  the  inside  of  the  metacarpal  bone,  to  its  articulation  with 
the  unciform  bone  of  the  carpus.  The  doomed  part  being  pushed  out- 
Fig.  377.  Stump  of  the  hand,  in  which  only  the  thumb  and  little  finger,  with 
their  metacarpal  bones,  were  left  ;  after  amputation  on  account  of  injury  by  a  print- 
ing machine.  The  thumb  and  finger  acquired  great  mobility  and  power,  and  the 
stump  proved  most  serviceable. 
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wards,  disarticulation  is  effected  with  the  point  of  the  knife.  And 
then,  the  blade  liaving  been  placed  behind  the  base  of  the  bone,  a  suit- 
able flap  is  formed  oji  the  outer  side,  by  bringing  the  blade  downwards 
and  outwards,  till  it  emerges  a  little  below  the  metacarpal  articulation. 
Hemorrhage  having  been  arrested,  the  flap  is  accurately  adjusted  to  the 
raAv  metacarpal  surface,  and  retained  in  the  usual  way. 

Or  the  flap  may  be  made  in  the  first  instance  ;  by  transfixing  at  the 
carpal  articulation,  and  carrying  the  knife  downwards  and  outwards,  as 
before  ;  or  by  marking  out  the  flap  with  the  knife's  point,  and  dissect- 
ing it  up — cutting  from  without  inwards.  The  great  objections  to  this 
plan  of  operation  are,  first,  the  interference  it  necessitates  with  the  soft 
parts  of  the  palm ;  and,  second,  the  risk  of  sloughing  of  the  narrow  flap,  so 
formed,  which  possesses  little  else  than  a  cutaneous  connection  at  its 
base. 

The  fijigers  are  taken  with  the  metacarpal  bones ;  for  the  former  be- 
come useless  appendages,  when  deprived  of  their  support.  If  in  amputat- 
ing a -finger  and  its  metacarpal  bone,  the  corresponding  carpal  surface  be 
found  in  a  carious  state,  the  diseased  parts  may  be  removed  by  means  of 
a  gouge  ;  and  the  progress  of  cure  may  prove  most  satisfactory. 

Disease  or  injury  of  all  the  metacarpal  bones  of  the  fingers,  so 
long  as  the  thumb  is  intact  and  a  sufficiency  of  soft  parts  remain  to 
form  a  stump,  does  not  warrant  removal  of  the  whole  hand.  The  result 
from  amputation  of  the  affected  parts  only,  even  when  a  thumb  alone 
remains,  is  infinitely  more  serviceable  than  that  which  follows  complete 
mutilation ;  and  when  a  portion  of  one  finger — it  makes  no  matter 
which — with  its  metacarpal  bone,  is  preserved,  the  claw-like  member  is 
capable  of  an  education  for  various  occupations,  requiring  the  greatest 
skill  and  accuracy  of  manipulation. 

When  the  distal  part,  only,  of  a  metacarpal  bone  is  affected,  disarti- 
culation at  the  carpus  is  not  necessary  ;  but  section  of  the  bone  is  made 
in  its  shaft,  by  means  of  the  cutting-pliers.  The  knife  is  entered  on  the 
dorsal  aspect,  at  the  point  where  section  is  to  be  made,  and  is  carried 
down  obliquely  on  either  side,  as  in  amputation  of  the  fijiger  only ;  but 
without  passing  the  knife  so  deeply  as  to  open  the  articulation.  Then, 
by  dissection,  the  diseased  portion  of  the  bone  is  isolated ;  care  being 
taken  to  leave  the  palm  entire. 

Amputation  of  the  Tliumb. 

The  phalanges  of  the  thumb  are  removed  in  the  same  way  as  the 
phalanges  of  the  fingers.  But  every  effort  should  be  made  to  avoid  the 
necessity  of  resorting  to  such  an  operation. 

Amputation  of  the  Phalanges,  with  the  Metacarpal  Bone,  may  be 
effected  in  the  same  way  as  removal  of  the  forefinger  and  its  metacarpal 
bone,  or  according  to  the  second  method  for  amputating  the  little  finger 
and  its  metacarpal  bone.  In  the  execution  of  the  former  method,  the 
fingers  having  been  held  out  of  the  way,  the  surgeon,  controlhng  the 
thumb,  enters  his  knife  in  the  middle  of  the  web  extending  between  it 
and  the  forefinger.  He  then  sweeps  the  blade  downwards  in  a  slightly 
curvilinear  direction — first  on  tlie  extensor,  then  on  the  flexor  iispect  of  the 
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hand — to  the  head  of  tho  metacarpal  bone  at  its  articulation  with  tlie 
trapezium.  Still  further  abducting  the  member,  he  severs  the  volar 
mass  of  muscles  from 
the  palm,  divides  the 
flexor  tendon,  and  com- 
pletes the  operation  by 
disarticulation.  Or  the 
bistoury  may  be  en- 
tered over  the  trape- 
zium, and  carried  down 
on  the  dorsum  of  the 
metacarpal  bone  ;  hav- 
ing reached  the  distal 
extremity  of  this,  it 
may  be  swerved  to  the 
inside ;  thence  it  may 
be  made  to  transfix  the 
ball    of    the   thumb,  Mg.  378. 

emerging  where  it  first 

entered ;  and,  by  cutting  outwards  and  downwards,  the  flap  may  be 
constructed.  According  to  the  other  method,  by  placing  the  bistoury 
on  the  web  between  the  thumb  and  forefinger,  and  passing  it  up  to  the 
articulation  with  the  trapezium,  the  surgeon  effects  disarticulation  there, 
and  laying  the  blade  behind  the  metacarpal  bone,  forms  a  suitable 
flap  by  bringing  the  knife  down  on  the  outer  side.  Or,  transfixing  at  the 
articulation  with  the  trapezium,  he  makes  the  flap  in  the  first  instance ; 
afterwards  effecting  disarticulation,  isolating  the  bone,  and  removing  the 
member.    Or  the  flap  may  be  made  by  dissection  upwards. 

Excision  of  the  Metacarpal  Bone  of  the  Thumb  in  cases  of  disease 
may  be  practised  by  a  straight  incision  made  along  the  dorsum.  The 
result  has  in  several  cases  justified  the  adoption  of  this  procedure,  by 
affording  a  more  useful  hand  than  had  the  thumb  been  removed  entire  ;* 
a  conclusion  opposed  to  what  obtains  in  regard  to  the  fingers  similarly 
circumstanced. 

Amputation  of  the  Wrist. 

Hitherto,  pressure  on  the  wrist  has  sufficed  temporarily  to  restrain 
hemorrhage.  Now,  compression  of  the  brachial  is  expedient ;  and  is  best 
effected  by  the  fijm  and  steady  grasp  of  an  assistant — on  the  lower 
part  of  the  arm — the  nerves  being  excluded  from  pressure  as  much  as 
possible. 

Hitherto,  also,  a  nari'ow,  straight,  sharp-pointed  bistoury  has  been 
the  preferable  instrument  for  making  the  incisions.  Now,  a  regular  am- 
putating knife  is  required  :  an  exaggeration  of  the  former  instrument, 
in  a  fixed  wooden  handle  ;  straight,  sharp-pointed,  and  of  fine  edge  and 
temper ;  light  yet  firm.  The  amputating  case  contains  various  sizes  ;  pro- 
portioned to  the  dimensions  of  the  parts  which  may  require  their  use. 

*  Syme,  Observations  in  Clinical  Surgery,  p.  38. 


Fig.  378.  Amputation  of  the  thumb  and  its  metacarpal  bone. 
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For  the  wrist,  the  shortest  size  will  suihce  ;  the  blade  not  much 
larger  than  that  of  a  full-sized  bistoury.    The  arm  is  steadied,  with  tlie 

hand  in  a  state  of  pronation. 
The  knife  is  laid  on  below  the 
styloid  process  furthest  from  the 
operator  —  who  stands  on  the 
patient's  left  —  and  is  carried 
across  the  limb  so  a.s  to  form  a 
semilunar  wound  on  the  dorsal 
aspect,  whose  centre  extends  as 
far  as  the  second  carpal  range, 
and  whose  termination  is  below 
the  styloid  process  on  the  side 
next  the  surgeon.  An  assistant 
retracts  the  flap  thus  formed. 
The  wrist  is  bent,  and  disarti- 
culation eflFected  ;  the  fact  of  the 
semilunar  line  of  articulation 
looking  forwards  being  borne  in 
mind  in  effecting  tliis  manipula- 
tion. The  blade  of  the  knife  is 
and,  by  cutting  outwards  and 
on  the  palmar  aspect.    In  the 


Fig.  3T9. 


then  laid  in  front  of  the 
doAvnwards,  a  suitable  flap 


carpus  ; 
is  formed 

last  part  of  the  proceeding,  the  pisiform  bone  is  to  be  avoided  ;  and,  in 
endeavouring  to  escape  from  it,  care  must  be  taken  not  to  notch  the 
corresponding  portion  of  integument.  To  avoid  this  more  thoroughly,  and 
retain  as  thick  a  cushion  of  soft  parts  as  possible,  the  flap  from  the  palm 
may  be  mapped  out  by  cutting  through  the  tissues  of  the  palm  from 
without  inwards,  and  effecting  disarticulation  last  of  all.  The  radial, 
ulnar,  and  interosseous  arteries,  require  ligature.  The  only  case,  how- 
ever, in  which  this  amputation  should  be  preferred  to  the  more  com- 
mon one  in  the  middle  of  the  forearm,  is  that  of  injury  to  the  meta- 
carpal region  of  the  hand,  from  the  bursting  of  a  gun,  or  from  a 
charge  of  shot  passing  though  the  hand — and  where  the  surgeon  has  no 
saw  within  reach  to  enable  him  to  perform  the  operation  in  the  con- 
tinuity of  the  limb.  The  advantages  claimed  for  the  operation  consist  in 
the  long  stump  and  the  retention  of  pronation  and  supination.  These 
advantages,  however,  are  foimd  to  exist  only  in  theory  ;  for  the  radio- 
ulnar articulation,  suppurating  dxuing  cicatrization  of  the  stimip,  becomes 
anchylosed,  while  the  long  stump  forms  an  impediment  to  the  adaptation 
of  every  form  of  apparatus.  Besides,  suppuration  along  the  tendinous 
sheaths,  and  among  the  muscles  of  the  forearm,  is  liable  to  occur. 


Amputation  of  the  Forearm. 

Pressure  being  made  on  the  brachial  artery  by  means  of  a  tourni- 
quet, or  on  the  lower  third  of  the  axillary  by  manual  compression,  the 
limb  is  steadied,  with  the  hand  in  a  state  of  pronation.  Two  flaps  are 
formed ;  one  on  the  dorsal,  the  other  on  the  palmar  aspect.    Below  the 

Fig.  379.  Amputation  of  the  wrist. 
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middle  of  the  forearm,  it  is  not  easy  to  obtain  a  sufficiency  of  fleshy  cover- 
ing for  an  operation  by  transfixion.  Yet— when  circumstances  admit  of 
it — the  amputation  may  easily  enough  be  performed  there,  by  cutting 
from  without  inwards,  and  retaining  nothing  but  skin  and  areolar  tissue 
to  constitute  the  flaps. 

The  flaps,  then,  may  be  made  either  by  transfixion,  or  by  cutting 
from  without  inwards  ;  or  by  a  combination  of  the  two  modes,  the  dorsal 
flap  being  made  by  dissection,  the  flexor  by  transfixion.  Operating  by 
transfixion,  in  the  case  of  the  left  forearm,  the  surgeon  with  his  left  liand 
pinches  up  the  cutaneous  tissues  on  the  dorsal  aspect,  and  enters  his 
knife  horizontally  over  the  ulna,  bringing  it  out  at  a  corresponding 
point  over  the  radius,  and  making  the  flap,  deliberately.  The  knife  is 
again  introduced,  beneath  the  ulna,  and  pushed  through  on  the  palmar 
aspect  of  the  bones  ;  not  at  the  same  point  as  the  former  transfixion,  but 
about  half  an  inch  lower  down ;  while  the  assistant,  holding  the  limb. 


Pig.  380. 


extends  the  hand  and  fingers  that  the  muscles  may  be  cut  short,  and 
redundancy  of  muscle  or  tendon  in  the  flap  avoided.  An  assistant 
retracts  the  flaps ;  with  a  few  circular  sweeps  of  the  knife  the  surgeon 
clears  the  bone  of  soft  parts,  at  the  very  upper  part  of  the  wound ;  the 
interosseous  space  is  freed,  by  the  knife  being  passed  between  the  bones ; 
and  the  saw  is  then  applied.  The  three  principal  vessels,  at  least,  require 
ligature.    The  wound  is  then  adjusted  in  the  ordinary  way. 

In  most  cases,  it  is  easier  of  execution  to  make  the  posterior  flap  by 
external  incision  and  dissection  ;  and,  especially  in  primary  amputations, 
to  employ  it  as  the  principal  covering  for  the  bones  ;  cutting  it,  therefore, 
long  and  broad ;  and  dividing  the  soft  parts  upon  the  flexor  aspect, 
either  by  transfixion,  or  by  cutting  from  without  inwards,  so  as  to  leave 
as  little  muscle  as  possible  in  the  composition  of  the  stump.  This  pro- 
cedure win  be  found  to  afford  every  advantage  possessed  by  Mr.  Teale's 
method,  and  to  have  the  additional  recommendation  of  being  more  easily 
performed,  as  well  as  better  suited  than  the  rectangular  flap  for  the  dimi- 

Fig.  380.  Amputation  of  forearm. 


1360 


AMPUTATION  OF  THE  ARM. 


nisliing  conical  form  of  the  forearm.  The  ulnar  and  median  nerve 
should  always  be  cut  short,  so  as  to  avoid  pain  during  the  suppuration 
of  the  stump,  and  the  formation  of  neuromata  afterwards.  In  clearing  the 
bones,  the  knife  shoidd  not  be  directed  obliquely  upwards,  as  the  inter- 
osseous artery  may  thus  be  divided  higher  than  the  general  surface  of 
the  stump,  and  give  considerable  trouble  in  applying  the  ligature. 

In  transfixion,  it  is  obvious  that  care  must  be  taken  to  avoid  passing 
the  knife  between  the  bones.  On  this  account,  the  position  of  the  limb 
here  recommended  is  preferable  to  the  middle  state  between  pronation 
and  supination  ;  and  during  the  incisions,  care  must  be  taken  that  the 
position  is  maintained  unaltered. 

Amputation  at  the  Elbow-Joint. 

If  space  enough  be  left  on  the  forearm,  in  extensive  disease  or  injury 
of  that  part,  the  humerus  need  not  be  interfered  with.  An  excellent 
operation  may  be  done  at  the  elbow;  making  a  single  flap  in  front.  The 
limb  is  steadied,  with  the  hand  in  a- state  of  supination.  Transfixion  is 
made,  by  passing  the  knife  over  the  condyles,  in  front  of  the  joint ;  and, 
by  cutting  downwards  and  outwards,  a  large  and  suitable  flap  is  constructed. 
With  a  circular  sweep,  the  integuments  behind  are  divided ;  and  dis- 
articulation is  then  effected  by  a  few  touches  of  the  point  of  the  knife. 
In  opening  the  articulation  from  the  front,  the  lower  level  of  the  inner 
or  trochlear  side  of  the  humerus  should  be  borne  in  mind,  rendering  the 
line  of  articulation  oblique  and  not  transverse.  Some  recommend 
that  the  olecranon  should  be  sawn  across ;  but  this  seems  quite  unne- 
cessary ;  for,  by  extending  the  forearm,  the  process  may  be  easily  dissected 
out  of  the  soft  parts,  the  attachment  of  the  triceps  having  been  severed. 
The  flap  is  then  suitably  adjusted  over  the  trochlea  of  the  humerus. 

Amputation  of  the  Arm. 

This  situation  is  admirably  adapted  for  the  flap  amputation  by  trans- 
fixion, owing  to  the  equable  manner  in  which  the  bone  is  surrounded  by 
soft  parts.  The  method  by  circular  incision,  by  short  areolo-cutaneous 
flaps,  or  by  the  long  external  rounded  or  rectangular  flaps,  may  all  be 
easily  performed,  and  will  afford  excellent  results.  Cases  of  injury 
afford  usually  the  best  opportunity  for  making  a  selection  of  procedm-e ; 
for  in  chronic  disease  the  faciHty  of  the  operation  by  transfixion  wUl 
give  it  the  preference  over  any  other  method. 

Pressure  is  made  on  the  upper  part  of  the  humeral — or,  to  afford  the 
surgeon  and  his  assistant  as  much  space  as  possible,  on  the  lower  third 
of  the  axillary  artery.  This  latter  situation  affords  the  further  advan- 
tage, that  the  vessel  is  more  easily  controlled,  being  less  liable  to  roll 
away  from  under  the  fingers.  The  surgeon  with  his  left  hand  steadies 
the  Hmb,  below  the  point  of  incision ;  while  an  assistant,  seated  in  front 
of  the  patient,  supports  the  hand  and  forearm.  The  knife  is  entered 
horizontally  over  the  bone  near  its  centre,  on  the  side  of  the  limb  nearest 
the  surgeon ;  the  point  having  almost  touched  the  bone,  is  passed  lightly 
round  to  its  external  surface,  by  depression  of'  the  handle  ;  then  the 
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handle  is  raised  again  to  its  former  level,  and  transfixion  is  completed. 
By  cutting  downwards  and  outwards,  an  external  flap  is  formed.  The 
knife  is  re-entered  on  tlie  opposite  aspect  of  the  bone,  a  little  lower 


Fig.  381. 


down ;  and,  after  transfixion,  is  brought  out  so  as  to  construct  a  corre- 
sponding flap  internally.  The  flaps  having  been  retracted,  the  bone  is 
bared,  and  the  saw  applied.  The  flaps  may  be  made  antero-posterior,  if 
that  direction  affords  any  advantage. 

Amputation  at  the  Slioulder- Joint. 

Hemorrhage  may  be  restrained  during  this  operation  "by  pressure 
applied  to  the  subclavian,  above  the  clavicle  ;  by  the  finger  alone  ;  or 
by  means  of  the  handle  of  a  key,  well  padded ;  or  by  means  of  any 
other  suitable  compressing  agent.  But  this  is  hardly  necessary  ;  as  the 
fibgers  of  the  assistant,  following  the  back  of  the  knife,  seize  the  vessels 
in  the  axillary  flap  as  they  are  cut  at  the  last  stage  of  the  operation.  If 
the  subclavian  is  to  be  compressed,  the  pressure  must  not  be  made  down- 
wards merely ;  but  downwards  and  backwards,  so  as  to  jam  the  vessel 
between  the  compressing  agent  and  the  first  rib.  The  patient  may  be 
either  seated  or  recumbent.  The  former  position  is  the  more  convenient 
for  the  operator,  as  well  as  for  the  compressor  j  but,  if  it  be  adopted,  it 
is  necessary  to  secure  the  patient  against  changing  his  position,  through 
fainting  or  restlessness,  by  lashing  him  to  the  back  of  a  chair  by  means 
of  a  sheet  or  towel,  as  well  as  by  a  suitable  arrangement  of  supporting 
assistants.  And  now  that  chloroform  is  almost  invariably  employed, 
this  posture  is  generally  superseded  by  that  of  recumbency.  In  cases  of 
injury,  the  selection  of  flaps,  as  to  position  and  form,  may  not  be  left 
to  the  surgeon's  choice ;  but  may  have  been  already  indicated  by  the 
nature  of  the  accident.  When  space  and  opportunity  for  selection  are 
afforded,  however,  the  operation  may  be  accomplished  in  a  variety  of 
ways. 

The  method  by  transfixion,  and  by  the  formation  of  an  outer  and 
inner  flap,  is  generally  preferred  and  practised  where  the  method  of  operat- 

Fig.  381.  Amputation  of  the  arm. 
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ing  is  in  the  option  of  tho  sin-geon.  The  steps  of  the  procedure  vary 
according  to  tho  limb  operated  on.  In  the  ligld  shoulder,  it  is  effected 
thus  ; — The  arm  having  been  abducted  from  the  side  and  carried  a  little 
forwards,  a  long  knife  is  entered  in  the  triangular  space  between  the 
coracoid,  acromion,  and  the  clavicle  ;  and,  passing  round  the  head  of  the 
humerus  beneath  the  acromion,  is  brought  out  immediately  within  the 
posterior  border  of  the  axilla.  By  cutting  outwards  and  downwards,  a 
large  outer  flap  is  formed.  The  arm  is  then  carried  across  the  chest ; 
and  the  head  of  the  bone,  thus  made  prominent,  if  not  already  liberated 
from  the  capsule  by  the  passage  of  the  knife  in  transfixion  (Lisfranc),  is 
exposed  by  a  sweep  of  the  instrument  which  opens  the  capsule  through- 
out the  whole  extent  of  the  wound  (Dupuytren).  Disarticulation  is  then 
effected;  and  the  blade  of  the  knife,  laid  on  the  inside  of  the  head  of  the 
bone,  is  carried  rapidly  inwards  and  downwards,  so  as  to  form  an  internal 
flap,  considerably  smaller  than  the  other.  The  main  artery,  seized  in  the 
flap  by  the  fingers  of  an  assistant  following  the  movements  of  the  operator. 


Fig,  382. 


is  immediately  secured  by  ligature ;  and  then  pressure  on  the  subclavian, 
should  it  have  been  employed,  is  removed,  lest,  by  its  continuance, 
venous  hemorrhage  should  be  favoured.  In  making  this  transfixion 
thrust,  the  knife  requires  careful  management;  to  avoid,  on  the  one 
hand,  catching  its  point  upon  the  head  of  the  humerus,  or  on  the  under 
surface  of  the  acromion,  and,  on  the  other,  cross-cutting  of  the  skin  at 
the  point  of  entrance.  The  latter  risk  is  best  avoided  by  turning  the 
edge  of  the  knife  towards  the  humerus,  at  the  same  time  that  the  point 
is  depressed  for  the  purpose  of  bringing  it  out  within  the  axillary 
margin. 

On  the  left  side,  the  arm  having  been  abducted  and  brought  a  little 
forwards,  the  knife  is  entered  within  the  margin  of  the  posterior  border 
of  the  axilla,  and  made  to  emerge  above  and  in  front  of  the  head  of  the 
humerus,  in  the  same  triangular  space,  between  the  coracoid,  ckvicle,  and 
acromion,  as  the  transfixion  thrust  commenced  upon  the  right  side. 
The  outer  flap  is  formed  as  before.  The  arm  is  then  carried  over  the 
chest,  disarticulation  effected,  and  another  flap  formed.  In  effecting 
Fig.  382,  Amputation  at  the  shoulder,  left  side,  by  Lisfrauc's  method. 


AMPUTATION  AT  THE  SHOULDER. 


1363 


the  transfixion,  the  same  care  and  attention  are  required  to  avoid 
locking  the  knife,  or  cross-cutting  the  skin.  This  is  managed  by 
inclining  the  loiife's  edge  toward  the  bone,  and  away  from  the  skin  of  the 
posterior  flap,  as  the  point  is  thrust  beneath  the  acromion.  The  point 
of  the  knife  should,  furthermore,  cut  its  way  round  the  head  of  the  bone, 
before  the  heel  of  the  blade  is  permitted  to  commence  the  sweeping  inci- 
sion which  completes  the  flap. 

In  some  cases,  the  operation  is  performed  otherwise  ;  the  surgeon 
transfixes  transversely  the  deltoid  muscle,  immediately  below  the  acro- 
mion ;  having  cut  a  large  external  flap,  disarticulation  is  effected  ;  and  the 
textm-es  on  the  axillary  aspect  of  the  humerus  are  divided — not  directly 
below  the  acromion,  but  at  a  point  corresponding  to  the  insertion  of  the 
muscles  forming  the  anterior  and  posterior  folds  of  the  axilla. 

In  cases  of  injury  requiring  amputation  at  the  shoulder,  often 
none  of  these  methods  will  suit  the  exigencies  of  the  case ;  all  leverage 
power  controlling  the  head  of  the  bone  being  lost  by  the  fracture  or 
comminution  of  the  shaft  and  neck  of  the  humerus.  In  such  circum- 
stances, Larrey's  method  should  be  preferred.  In  it  the  limb  is  removed 
by  two  curvilinear  incisions ;  one  on  the  anterior,  the  other  on  the 
posterior  aspect  of  the  shoulder ;  commencing  above,  at  the  acromion, 
and  terminating  beneath,  either  by  a  continuous  straight  line  of  inci- 
sion across  the  flopr  of  the  axilla,  or  by  the  anterior  incision  being 
prolonged  from  the  margin  of  the  pectoral,  where  it  ends,  to  meet  the 
termination  of  the  posterior  at  the  border  of  the  latissimus  dorsi  muscle. 
In  performing  this  operation,  a  short  six-inch  amputating  knife  is  most 
convenient.  The  operator  thrusts  its  point  perpendicularly  iuAvards, 
beneath  the  acromion ;  and  cuts  downwards,  parallel  to  the  fibres  of  the 
deltoid  for  a  couple  of  inches.  He  then  sweeps  the  edge  in  a  curvilinear 
direction,  first  forwards,  and  then  backwards,  as  far  as  the .  axillary 
borders  ;  disarticulates  ;  and,  everting  the  head  of  the  bone,  clears  its  neck 
of  soft  parts — dividing  the  textures  in  the  floor  of  the  axilla,  between  the 
two  incisions,  either  from  within  outwards,  or  from  without  inwards, 
with  a  concluding  sweep  of  the  knife.  When  the  neck  of  the  bone  is  so 
shattered  as  to  afford  no  hold  for  fingers  or  forceps,  disarticulation  is  faci- 
litated by  carrying  the  forefinger  into  the  shoulder-joint,  so  as  to  direct 
the  knife  in  dividing  the  tendons  of  the  supra  and  infra-spinati  and  sub- 
scapularis  muscles.  In  gunshot  wounds,  when  the  laceration  is  very  great, 
no  formal  flaps  can  be  shaped  from  the  shreds  of  soft  parts  which  remain, 
so  as  to  conform  to  any  of  the  more  regular  methods  abeady  described. 
The  operation  may,  in  such  circumstances,  consist  in  little  else  than  dis- 
secting out  the  shattered  head  of  the  humerus,  and  cutting  through  the 
fleshy,  cutaneous,  and  tendinous  tags  which  still  attach  the  arm  to  the 
trunk.  The  axillary  artery,  whether  bleeding  or  not,  should  always  be 
secured  by  ligature ;  and  the  axillary  nerves  should  be  shortened,  by 
drawing  them  out,  and  dividing  them,  while  the  patient  is  under  chloro- 
form. Such  a  raw,  irregular  surfiice,  often  heals  both  rapidly  and  kindly 
by  cicatricial  contraction.  In  many  cases  of  bullet- wound,  with  com- 
minution of  the  head  of  the  bone,  excision  of  the  shattered  bone  and 
its  articulating  surface  will  be  found  to  suffice  without  sacrificing  the 
whole  Hmb. 
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Aftor  cicatrization,  tlio  stump  requires  artificial  protection  ;  otherwise 
the  prominent  acromion  is  apt  to  sustain  injury. 

Excision  and  Amputation  of  the  Scapula. 

The  scapula  may  require  removal,  either  with  the  arm  or  by  itself 
Portions  of  this  bone  have  frequently  been  removed  on  account  of 
tumours  (Haymann,  Liston,  Jansen,  Luke,  Syme,  WUtzer,  Testor,  Travers). 
The  scapula  has  also  been  excised,  in  part  or  entire,  or  even  with  a  por- 
tion of  the  clavicle,  in  cases  where  the  arm  had  been  previously  ampu- 
tated (Massey,  Eigaud,  Fergusson).  Complete  resection,  leaving  the 
arm,  has  twice  been  practised  by  Mr.  Syme ;  first,  in  the  case  of  an 
elderly  female  with  osteo-aneurism  of  the  scapula  ;  secondly,  in  the  case 
of  a  man  in  whom  he  had  previously  excised  the  head  of  the  humerus 
on  account  of  medullary  disease.  The  incisions  required  may  be  either 
of  a  T  or  -f  form.  In  the  former,  the  long  incision  should  extend  from 
the  acromio-clavicular  articulation  to  the  inferior  angle  of  the  scapula  ; 
the  short  one  from  the  centre  of  the  latter  to  the  posterior  superior 
angle,  or  border  of  the  bone.  In  the  crucial  form  of  operation,  the 
second  incision  just  described  is  extended,  not  merely  to  the  long 
wound  first  made,  but  across  it  to  the  border  of  the  axilla.  The  flaps 
formed  in  either  method  are  dissected  off  the  surface  of  the  tumour ; 
the  acromio-clavicular  articulation  is  opened,  and  the  coraco-clavicular 
ligaments  cut  through ;  or  the  clavicle  is  divided  by  bone-pHers  on  the 
sternal  side  of  the  insertion  of  those  ligaments.  Disarticulation  of  the 
scapulo-humeral  joint  is  then  effected,  and  the  long  head  of  the  biceps 
cut  through.  The  muscular  attachments  of  the  vertebral  margin  of  the 
bone  are  next  severed,  the  bone  turned  outwards,  and  its  remaining 
attachments  cut  away.  The  subscapular  and  suprascapular  arteries  re- 
quire deligation,  along  with  smaller  vessels  towards  the  posterior  margin 
and  under  surface  of  the  bone.  The  flaps,  having  been  laid  down  upon 
the  thoracic  parietes,  are  united  by  suture.  In  the  result,  the  move- 
ments of  the  forearm  and  hand  remain  perfect.  The  arm,  too,  retains 
all  its  freedom,  but  does  not  admit  of  abduction  or  circumduction. 

Amputation  of  the  superior  extremity  along  with  the  scapula  stiU 
requires  consideration.  This  has  now  occurred,  and  been  recovered  from, 
with  sufficient  frequency,  as  the  result  of  accident — the  parts  having  been 
torn  away  in  machine-injuries — to  render  it  in  suitable  cases  a  fit 
object  of  imitation  as  a  regular  procedure  in  surgery.  Even  already 
several  successful  cases  attest  the  safety  and  satisfactory  character  of  the 
operation.  The  incisions  required  are  merely  extensions  of  those 
employed  in  amputation  at  the  shoulder-joint.  They  consist  of  two 
semilunar  cuts  ;  the  upper  and  posterior  of  which  commences  over  the 
outer  third  of  the  clavicle,  and  terminates  at  the  inferior  angle  of  the 
scapula  ;  while  the  anterior,  commencing  at  the  same  point,  divides  the 
anterior  fold  of  the  axilla,  severs  only  the  skin  in  the  floor  of  that  cavity, 
and  terminates  in  the  posterior  extremity  of  the  first  incision.  The 
posterior  flap  having  been  raised,  the  attachments  of  the  vertebral  margia 
and  angle  of  the  scapula  having  been  cut  through,  the  acromio-clavicular 
joint  having  been  divided,  and,  by  a  little  dissection,  the  scapula  with 
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the  humerus  having  hceu  turned  forwards,  the  remaining  soft  parts  in 
the  floor  of  the  axilla  are  last  of  all  severed  with  a  sweep  of  the  knife, 
wliich  keeps  to  the  lino  of  incision  which  bad  already  been  traced  super- 
ficially. 

Such  an  operation  can  only  be  required  in  cases  of  large  tumours, 
involving  both  the  scapula  and  the  upper  part  of  the  shaft  of  the  humerus. 
In  cases  of  injury,  no  fixed  plan  can  be  laid  down  for  the  incisions  ; 
they  must  vary  according  to  the  circumstances  of  the  case.  Probably 
the  greater  part  of  the  wound  will  be  found  already  made. 


Amputations  of  the  Lower  Extremity. 

Amputation  of  the  Toes. 

The  PJialcmges  of  the  toes  may  be  removed  in  the  same  way  as  those 
of  the  fingers.  In  any  toe,  however,  except  the  great  one,  when  ampu- 
tation is  required,  there  is  no  advantage  gained  by  preserving  a  portion. 
The  amputation  of  the  lesser  toes  is  therefore  usually  practised  at  the 
metatarso-phalangeal  joint.  In  effecting  this,  it  should  be  borne  in  mind 
that  the  articulation  lies  considerably  further  back  than  the  corresponding 
joint  of  the  superior  extremity  ;  and  the  incisions  require  to  be  made 
accordingly.  The  site  of  the  articulation  is  made  out  by  recognition 
of  the  extremity  of  the  metatarsal  bone,  which  is  most  easily  made  out 
upon  the  plantar  surface.  There  is  no  absolute  necessity  for  removing 
the  head  of  the  metatarsal  bone ;  on  the  contrary — the  more  ample  the 
base  of  support,  the  more  efficient  is  the  function  of  the  foot.  In  cases 
of  injury  of  the  great  toe,  however,  or  in  cases  of  disease  affecting  its 
metatarso-phalangeal  articulation,  it  had  better  be  taken  away  ;  in  cases  of 
injury — because  all  the  soft  parts,  which  can  be  retained  to  form  flaps, 
will  not  cover  it ;  in  the  case  of  disease — because  its  articulating  surface 
partakes  in  the  morbid  change  which  necessitates  operation.  When  the 
head  of  the  bone  is  to  be  left,  the  antero-posterior  flaps  require  to  extend 
aa^  far  forwards  as  the  web  between  it  and  the  second  toe  ;  and  in  the 
oval  operation,  the  incision  should  not  separate  to  encircle  the  toe  tiU 
within  a  quarter  of  an  inch  of  the  same  point. 

The  Metatarsal  Bone  of  the  Great  Toe  is  not  unfequently  diseased 
in  the  greater  part  of  its  extent.  It  may  be  disarticulated  ;  but  it  is 
better  to  divide  it  a  little  below  its  base,  if  possible,  in  order  to  leave 
the  tendinous  insertion  there  undisturbed.  By  a  bistoury,  such  a  flap  is 
indicated  as  will  efficiently  cover  the  wound.  The  instrument  is  entered 
over  the  tarsal  articulation,  on  the  dorsum  of  the  bone,  and  is  carried 
down,  along  the  dorsum,  until  the  metatarsal  joint  is  reached  ;  a  sweep 
is  then  made  on  the  inner  side  of  this — or  rather  a  little  below  the  joint ; 
and  the  incision  is  continued  upwards,  leaving  an  interspace  of  about  an 
inch  and  a  half  between  the  returning  line  of  woUud  and  that  Avhich 
descended.  The  flap,  thus  indicated,  is  dissected  up ;  the  bone,  along 
with  the  corresponding  toe,  is  isolated  from  its  connections — carrying  the 
point  of  the  knife  as  close  to  the  bone  as  possible,  so  as  not  to  injure  the 
soft  parts  in  the  sole  of  the  foot — and  is  either  disarticulated,  or  cut 
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across  by  tho  pliers,  according  to  circumstances.  In  disarticulating,  tlie 
position  of  the  communicating  artery,  between  the  internal  plantar  and 
dorsal  artery  of  the  foot,  should  be  iDorne  in  mind ;  as  when  either  it  or 
the  plantar  is  wounded,  troublesome  bleeding  is  sure  to  ensue,  sometimes 
defying  every  effort  to  secure  the  orifice  by  forceps  and  ligature.  In 
such  circumstances,  a  graduated  compress  and  bandage  should  be  em- 
ployed. After  removal  of  the  diseased  part,  and  arrest  of  hemorrhage, 
the  flap  is  brought  down,  and  adjusted  to  the  raw  sui-face.  To  avoid 
cutting  into  the  sole  of  the  foot,  the  toe  and  its  metatarsal  bone  can 
easily  be  removed  by  a  straight  incision  along  the  dorsum  of  the  foot, 
bifurcating  at  the  metatarso-phalangeal  joint,  and  encircling  the  root  of 
the  toe  at  its  line  of  flexure  upon  the  sole.  The  cicatrix  is  linear,  and 
corresponds  entirely  to  the  dorsum  of  the  foot. 

The  other  Metatarsal  Bones  are  liable  to  the  same  operations  as  the 
analogous  bones  of  the  superior  extremity.  A  very  useful  foot  may  be 
left,  after  removal  of  even  three  of  the  toes  with  their  metatarsal  bones, 
especially  when  those  which  remain  are  the  great  toe  and  its  fellow. 

In  estimating  the  extent  of  incisions  required,  it  is  important  to  re- 
member the  oblique  direction  of  the  metatarsal  range. 

Amputations  of  the  Foot. 

All  the  toes  may  require  removal  at  their  metatarsal  articulations,  on 
account  of  frost-bite.  A  transverse  incision  is  made  on  the  dorsal  aspect ; 
sloping  inwards,  so  as  to  make  a  short  anterior  flap.  Disarticulation  is 
then  effected,  at  each  joint ;  and,  the  blade  of  the  knife  having  been 
laid  behind  the  heads  of  the  phalanges,  a  suitable  flap  is  made  from  the 
plantar  aspect. 

In  the  case  of  more  extensive  disease  or  injury,  similar  flaps  may  be 
formed — the  plantar  being  made  by  transfixion  ;  and  then  the  metatarsal 
bones  are  divided  by  the  saw  or  bone-pliers. 

Bey's  or  Lisfranc's  Amputation. — The  whole  metatarsal  range  may 
be  taken  away,  leaving  the  remainder  of  the  foot  very  useful  for  progres- 
sion. Hemorrhage  is  restrained,  by  the  pressure  of  an  assistant  at  the 
ankle — mainly  exerted  on  the  posterior  tibial.  The  patient  is  laid  re- 
cumbent on  a  table,  with  the  foot  projecting  over  the  edge.  The 
surgeon,  with  his  left  hand,  steadies  and  commands  the  toes.  On  the 
right  foot,  the  prominence  of  the  base  of  the  metatarsal  bone  of  the  little 
toe  is  felt  for  ;  tlie  knife's  edge,  laid  on  immediately  above  this,  is  carried 
across  the  dorsum  of  the  foot  in  a  semilunar  direction,  terminating  at  the 
articulation  of  the  base  of  the  metatarsal  bone  of  the  great  toe  with  the 
internal  cuneiform  bone.  This  last  point  can  usually  be  felt  in  cases 
where  there  is  no  thickening  of  the  parts  ;  otherwise,  its  situation  corre- 
sponds to  a  point  midway  between  the  internal  malleolus  and  distal  end 
of  the  metatarsal  bone  of  the  great  toe.  The  line  of  incision  is  thus 
oblique,  the  inner  extremity  being  about  three-quarters  of  an  inch  anterior 
to  the  outer.  The  short  anterior  flap,  thus  indicated,  may  be  dissected 
up.  The  spontaneous  retraction  of  the  flap  usually,  however,  sufiices  to 
expose  the  line  of  articulation.  Across  this  the  knife  is  swept,  and 
should  open  at  once  the  articulations  of  the  three  outer  toes,  and  usually 
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that  of  the  great  toe  as  well;  the  solution  of  continuity  being  assisted  by 
the  surgeon  forcibly  depressing  the  toes  and  metatarsal  range,  so  as  to 
render  the  joints  more  open.  The  projection  backwards  of  the  trian- 
gular base  of  the  metatarsal  bone  of  the  second  toe  in  the  mortice  joint 
between  the  first  and  third  cuneiform  bones,  and  the  presence  of  the 
strong  plantar  ligaments  which  pass  from  the  first  cuneiform  to  the 
second  and  third  metatarsal  bones,  must  be  recollected  by  the  operator. 
The  portion  of  the  ai'ticulation  between  the  second  metatarsal  and 
second  cuneiform  is  easily  opened,  by  a  transverse  incision  about  a 
quarter  of  an  inch  behind  the  general  line  of  the  articulations  ;  but  the 
resistance  of  the  plantar  ligaments  is  best  overcome  by  passing  the  point 
of  the  knife,  edge  forwards,  into  the  interspace  between  the  first  and 
second,  and  afterwards  between  the  second  and  third,  at  an  angle  of  460, 
so  as  to  lodge  the  back  of  the  point  upon  the  upper  surface  of  the  tendon 
of  the  peroneus  longus,  and  thus  effect  division  of  the  ligament  with- 
out injury  to  the  soft  parts  in  the  sole,  when  the  handle  of  the  knife  is 
raised  to  the  perpendicular  position.    Should  anchylosis  have  taken  place 


Fig.  383. 


the  pliers  or  saw  are  to  be  employed ;  dividing  the  bone  on  a  Kne  with  the 
general  range  of  articulation.  Disjunction  having  been  completed  by 
the  point  of  the  knife,  the  blade  may  be  laid  on  behind,  and  a  sufficient 
flap  made  from  the  sole  of  the  foot — longer  on  the  inner  than  on  the 
outer  aspect.  Or  the  flap  may  be  fashioned,  and  dissected  up,  perhaps 
more  accurately,  by  cutting  from  without  inwards.  This  plantar  flap 
requires  to  extend  as  far  forward  as  the  extremities  of  the  metatarsal 
bones.  The  bleeding  vessels  having  been  secured,  the  flaps  are  adjusted 
by  suture  and  strap  ;  the  line  of  union  corresponding  to  the  dorsum  of 
the  foot.  Wliere  the  tissues  of  the  sole  are  destroyed,  and  only  a  short 
plantar  flap  can  be  obtained,  a  commensurately  large  flap  must  be  mapped 
out  from  the  textures  of  the  dorsum. 

In  operating  on  the  left  foot,  the  dorsal  incision  is  begun  over  the 
articulation  of  the  metatarsal  bone  of  the  gi-eat  toe  with  the  internal 
cuneiform  bone,  and  terminates  behind  the  prominent  head  of  the  meta- 
tarsal bone  of  the  little  toe  ;  in  other  respects,  the  operation  is  the  same. 
When  the  projecting  cuneiform  bone  comes  in  the  way  of  the  union  of 
the  angle  of  the  two  flaps,  it  may  be  removed  by  the  saw  and  pliers,  as 
recommended  by  Mr.  Hey. 

Fig.  383.  Amputation  of  the  foot. — Chopart's. 
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In  cases  of  injury,  frost-bite,  or  gangrene,  implicating  the  extremity 
of  the  metatarsus,  it  is  usually  unnecessary  to  resort  to  any  such  fonual 
operation  as  that  just  described  ;  a  dorsal  and  plantar  flap  having  been 
mapped  out  from  the  sound  tissues  which  remain,  they  are  reflected  to 
such  an  extent  as  to  enable  the  bones  divided  by  the  saw  to  be  com- 
pletely invested  by  a  sufficient  covering  of  soft  parts. 

Cho2Mrt's  Ojperation. — Amputation  may  be  performed  still  higher, 
leaving  a  useful  stump.  Disjunction  is  effected  at  the  articulation  be- 
tween the  artragalus  and  os  calcis  with  the  navicular  and  cuboid  bones. 
All  the  bones  of  the  foot  and  tarsus  are  thus  removed,  except  the  astra- 
galus and  calcaneum.  The  operation  is  conducted  on  the  same  principles 
as  the  preceding ;  a  curvilinear  incision  being  made  upon  the  dorsum  a 
little  in  front  of  the  articulations ;  and  the  main  flap  being  obtained 
from  the  sole  of  the  foot.  The  marks  for  laying  on  the  knife  in  its 
dorsal  sweep  are  :  the  articulation  of  the  navicular  bone  with  the  astra- 
galus— behind  the  prominence  of  the  navicular  bone,  in  front  of  the 
inner  ankle  ;  and  the  articulation  of  the  cuboid  with  the  os  calcis — 
about  midway  between  the  outer  ankle  and  the  prominent  base  of  the 
metatarsal  bone  of  the  little  toe.  Often,  hoAvever,  these  marks  cannot 
be  discerned,  on  account  of  swelling. 

After  cicatrization,  the  stump  of  the  soft  parts  of  the  foot  is  not  dis- 
placed backwards,  so  as  to  bring  the  cicatrix  in  contact  with  the  ground 
in  walking,  as  might  have  been  expected  ;  but  the  bones  undergo  a 
degree  of  rotation  within  the  stump  which  directs  the  articulating  surfaces 
of  the  OS  calcis  and  astragalus  directly  downwards,  so  as  to  support  the 
whole  weight  in  walking.  Thus,  in  many  cases,  is  produced  a  tender, 
useless  stump — even  accompanied  with  suppuration — so  as  to  require  a 
second  amputation  at  the  ankle  to  afford  the  patient  a  useful  limb. 
Division  of  the  tendo  Achillis  during  cicatrization,  as  a  preventive,  or 
afterwards  as  a  remedy,  has  not  been  found  sufficient  to  attain  its  object. 

Amputation  of  the  foot — intermediate  between  the  two  preceding — 
may  be  performed,  by  disarticulating  the  cuneiform  bones  from  the  navi- 
cular, and  sawing  the  cuboid  bone  across  at  a  corresponding  point.  The 
general  plan  of  the  incisions  is  the  same  as  in  the  two  preceding  cases. 

Resection  of  the  Ankle. 

When  disease  in  consequence  of  gunshot  wound  or  compound  frac- 
ture is  limited  to  the  ankle-joint  and  uj)per  part  of  the  tarsus,  it  is  a 
question  whether  or  not  excision  of  the  diseased  parts  may  not  be  per- 
formed, leaving  the  foot.  On  this  principle  Mr.  Wakley  in  1848 
removed  the  calcaneum  and  astragalus,  at  the  same  time  sawing  off  the 
malleolar  surfaces  of  the  tibia  and  fibula.*  Similar  operations  have 
been  performed  by  others  ;  but  with  an  unfortunate  result.  Idiopathic 
disease,  from  its  tendency  to  involve  more  or  less  all  the  bones  of  the 
tarsus,  can  only  be  efficiently  treated  by  amputation  at  the  ankle-joiut. 
If  the  OS  calcis,  astragalus,  and  malleoli,  are  to  be  removed  satisfactorily, 
the  incisions  should  be  as  limited  as  possible,  so  as  to  iuterfere  with 
none  of  the  blood-vessels,  nerves,  and  tendons  on  the  inner  or  anterior 
*  Lancet,  No.  1296,  p.  5  ;  also  Guthrie's' CommcntcOiies,  p.  108. 
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aspect  ol  tlie  ankle.  Sufficient  room  will  be  obtained  by  an  incision 
parallel  with  the  sole  of  the  foot,  carried  round  the  heel  below  the 
tuberosity  of  the  os  calcis,  from  the  calcaneo-cuboid  articulation  on  the 
outer,  to  a  corresponding  point  on  the  inner  side  ;  this  is  joined  by  a  per- 
pendicular incision  corresponding  to  the  outer  margin  of  the  tendo 
Achillis  ;  the  flap  from  the  sole  is  then  dissected  up  and  turned  for- 
wards ;  and  the  two  lateral  flaps,  after  division  of  the  tendo  Achillis, 
are  detached  from  the  bones,  particular  care  being  taken  of  the  posterior 
tibial  artery  and  nerves.  The  peronei  tendons  may  be  sacrificed  or  not, 
according  to  the  condition  of  parts.  The  osseous  structui-es  having  now 
been  thoroughly  exposed,  are  removed  by  means  of  the  bone-pliers.  In 
one  case,  I  removed  the  whole  os  calcis  and  astragalus  by  means  of  the 
f^ousre,  with  a  far  less  extensive  incision  than  that  described.  Tn  another 
instance,  the  whole  of  the  interior  of  the  os  calcis  was  taken  away 
through  an  incision  along  the  outer  side  of  the  bone,  met  by  another 
at  right  angles  extending  upwards  along  the  margin  of  the  tendo 
AchiUis.  The  result  in  both  was  most  successful.  Further  experience 
of  such  operations,  however,  is  required,  ere  they  can  be  received  as 
substitutes  for  that  next  described. 

Amputation  at  the  Ankle. 

When,  in  injury,  the  soft  parts  of  the  heel  are  sound,  and  no  part 
of  the  foot  and  tarsus  can  be  saved,  amputation  is  required  either  in  the 
leg  or  at  the  ankle.  The  latter  site  is  preferable  on  more  than  one 
account ;  risk  to  life  is  less  j  mutilation  is  not  so  severe  ;  and  the  stump 
is  not  only  more  useful  in  progression,  but  also  less  liable  to  neuralgia 
and  exfoHation.  Disease  of  the  ankle-joint  does  not  contra-indicate  the 
operation,  unless  the  affection  of  the  bone  extends  beyond  the  articu- 
lating end  of  the  tibia.  And,  in  most  cases  of  disease  of  the  tarsus  and 
metatarsus,  it  were  now  indeed  unwarrantable  to  perform  any  other 
operation. 

For  the  revival  of  this  operation,  and  the  introduction  of  the  satisfac- 
tory procedure  which  bears  his  name,  the  profession  is  indebted  to  Mr. 
Syme. 

The  patient  having  been  suitably  arranged  on  a  table,  a  tourniquet 
is  applied,  so  as  to  compress  the  popUteal  artery  ;  or  the  fingers  of  an 
assistant  may  be  employed,  as  in  the  partial  amputations  of  the  foot. 
A  stout  bistoury  or  short  amputating  knife  is  required  for  the  operation. 
"  The  foot  being  placed  at  a  right  angle  to  the  leg,  a  line  drawn  from 
the  centre  of  one  malleolus  to  that  of  the  other,  directly  across  the  sole 
of  the  foot,  wiU  shew  the  proper  extent  of  the  posterior  flap.  The  knife 
should  be  entered  close  up  to  the  fibular  malleolus,  and  carried  to  a  point 
on  the  same  level  of  the  opposite  side,  which  will  be  a  little  below  the 
tibial  malleolus.  The  anterior  incision  should  join  the  two  points  just 
mentioned  at  an  angle  of  45°  to  the  sole  of  the  foot  and  long  axis  of 
the  leg.  In  dissecting  the  posterior  flap,  the  operator  should  place  the 
fingers  of  his  left  hand  upon  the  heel,  while  the  thumb  rests  upon  the 
edge  of  the  integuments,  and  then  cut  between  the  nail  of  the  thumb 
and  tuberosity  of  the  os  calcis,  so  as  to  avoid  lacerating  the  soft  parts 
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which  ho,  at  tho  same  time,  gently  l)ut  steadily  presses  back  until  ho 
exposes  and  divides  the  tendo  Achillis.  The  foot  should  be  disarticu- 
lated before  the  malleolar  projec- 
tions are  removed,  which  it  is 
always  proper  to  do,  and  which 
may  bo  most  easily  effected  by 
passing  a  knife  round  the  exposed 
extremities  of  the  bones,  and  then 
sawing  off  a  thin  slice  of  the  tibia 
connecting  tho  two  processes."* 
Some  have  recommended  that  the 
operation  should  be  conducted  by 
completely  opening  the  joint  from 
F's-  3S4.  the  front,  before  dissecting  off  the 

soft  parts  from  the  calcaneum  ;  and  some  have  even  so  far  departed,  with- 
out reason,  from  the  method  of  the  originator,  as  to  dissect  the  os  calcis 
out  of  the  heel  flap,  instead  of  the  heel  flap  from  the  os  calcis.  Such 
variations  in  the  procedure  have  created  confusion  in  the  minds  of  sub- 
sequent imitators,  and  produced  disastrous  results,  by  sloughing  of  the 
flap — such  as  are  not  met  with  here,  when  the  operation  has  been  properly 
performed.  Eleeding  having  been  arrested,  the  flaps  are  brought  together 
by  suture  ;  and  care  must  be  taken,  during  the  cure,  to  prevent  accumu- 
lation of  pus  in  the  pouch  which  may  be  formed  by  the  posterior  flap. 
After  cicatrization,  a  most  efficient,  round,  callous  stump  is  produced  ; 
the  patient  resting  on  the  integuments  of  the  heel — well  accustomed  to 
pressure — and  retaining  a  full  use  of  the  knee  and  leg. 

Division  of  the  posterior  tibial  artery,  behind  the  internal  malleolus, 
in  clearing  the  ends  of  the  tibia  and  fibula,  as  a  preliminary  to  the 
removal  of  the  malleoli,  should  be  carefully  avoided  ;  as  by  such  wound 
the  calcaneal  branches  will  be  deprived  of  their  supply  of  blood,  and 
partial  or  complete  sloughing  of  the  flap  will  be  almost  sure  to  follow. 
It  is  probable,  however,  in  many  cases  in  which  sloughing  has  occurred, 
that  the  accident  was  not  wholly  attributable  to  deficiency  of  arterial 
supply,  but  to  the  operator  using  undue  force  in  dissecting  back  the 
heel  flap,  as  well  as  scoring  the  flap,  instead  of  keeping  close  to  the  sur- 
face of  the  bone  in  using  the  knife. 

Should  circumstances  not  be  suitable  to  the  plan  of  incision  as  above 
described — as,  for  example,  when  the  soft  parts  over  the  external  aspect 
of  the  os  calcis  have  sloughed,  or  are  involved  in  malignant  disease — then 
the  followmg  procedure,  originally  recommended  by  the  late  Dr.  J.  R. 
Mackenzie,  may  be  advantageously  adopted  : — 

"  071  the  Right  Foot. — The  body  reclining  on  the  right  side,  and  the 
foot  and  ankle  projecting  beyond  the  table  with  their  internal  aspect 
upwards,  the  point  of  the  knife  is  entered  in  the  mesial  line  of  the 
posterior  aspect  of  the  anlde,  on  a  level  with  the  articulation,  carried 
downwards  obliquely  across  the  tendo  Achillis  towards  the  external  border 

*  Syme,  Contributions  to  Surgery,  p.  146  ;  and  Monthly  Joimml,  Feb.  1850,  p.  173. 
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of  the  plantar  aspect  of  the  heel,  along  wliicli  it  is  continued  in  a  semi- 
lunar direction.  The  incision  is  then  curved  across  the  sole  of  the  foot, 
and  terminates  on  the  inner  side  of  the  tendon  of  the  tihialis  anticus, 
about  an  inch  in  front  of  the  inner  malleolus. 

"  The  second  incision  is  carried  across  the  outer  aspect  of  the  ankle 
in  a  semilunar  direction,  between  the  extremities  of  the  first  incisions, 
the  convexity  of  the  incision  downwards,  and  passing  half  an  inch  below 
the  external  malleolus. 

"  The  flap  is  now  dissected  up,  care  being  taken  that  the  Imife  cuts 
close  on  the  bones,  so  as 
to  preserve  the  whole 
thickness  of  the  soft  parts. 
By  holding  the  base  of  the 
flap  between  the  fingers 
and  thumb,  as  it  is  de- 
tached from  the  bones,  all 
risk  of  wounding  the  artery 
at  this  stage  is  avoided. 
The  foot  is  then  severed 

at  the  articulation,  and  the  ends  of  the  tibia  and  fibula  cleared  so  as 
to  allow  of  the  application  of  the  saw,  by  which  a  thin  slice  of  the 
extremities  of  these  bones  is  removed,  as  in  Mr.  Synie's  operation. 

"  The  operation  on  the  left  foot  is  the  same,  but,  as  the  patient  re- 
clines on  the  left  side,  the  order  of  incision  is  reversed,  the  knife  being 
first  entered  at  the  point  above  indicated,  in  front  of  the  inner  mal- 
leolus. 

"  The  accompanying  sketch  represents  the  form  of  the  stump  which  is 


Fig.  386.  Fig.  3S7. 

left,  which,  it  will  be  observed,  differs  from  that  formed  by  Mr.  Syme's 
operation  only  in  the  situation  of  the  cicatrix,  which  is  here  on  the 
fibular  side  of  the  stump.  "With  an  artificial  foot,  the  patients  are  able 
to  walk  with  ease,  and  but  slightly  perceptible  lameness,  the  weight  of 
the  body  resting  on  the  face  of  the  stump." 
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Pirogofs  Operalion—iw  which  the  tuberosity  of  the  os  calcis  is  sawn 
off,  after  preliminary  tlisarticulation  of  the  ankle-joint,  and  retained  in 
tlie  heel  flap,  with  the  object  of  its  becoming  permanently  united  to  the 
end  of  the  tibia— is  liable  to  the  double  objection,  tliat  it  makes  the 
stump  too  long  for  the  comfortable  adaptation  of  an  artificial  foot,  and 
by  presenting  the  thinly  covered  posterior  surface  of  the  tuberosity  to 
the  ground,  instead  of  the  thick  elastic  cushion  of  the  sole,  renders  the 
limb  much  less  serviceable  than  after  the  ankle-joint  amputation.  In 
consequence.  Professor  Pirogoff  has  frankly  abandoned  this  operation, 
preferring  Mr.  Syme's.  ISfevertheless,  some  operators  at  the  present  day 
continue  to  experiment  upon  tlieir  patients  by  its  performance,  to  the 
manifest  detriment  of  the  surgical  art. 

Amputation  of  the  Leg 

Is  chiefly  required  for  injuries,  gangrene,  and  malignant  disease. 

Near  the  ankle,  a  fleshy  stump  is  not  to  be  obtained  in  thin  persons  ; 
and  in  these,  consequently,  it  has  hitherto  been  considered  necessary 
to  cut  somewhat  higher  than  otherwise  might  have  been  desired  ;  "  The 
site  of  election  "  being,  for  division  of  the  bones,  four  inches  below  the 
tuberosity  of  the  tibia.  On  the  other  hand,  there  are  stout  limbs — 
their  rotundity  mainly  caused  by  a  solid  oedema — in  which  it  is  desirable 
to  amputate  low  down,  in  order  to  avoid  redundancy  of  soft  parts.  In 
amputating  low  down  in  the  leg,  a  modification  of  Mr.  Teale's  amputa- 
tion seems  to  afi"ord  satisfactory  results,  and  to  be  well  suited  to  lesions 
of  the  foot,  in  which  the  soft  parts  of  the  heel  are  so  injured  as  to  pre- 
clude the  adoption  of  amputation  at  the  anlde. 

Hemorrhage  is  restrained  by  pressure  on  the  popliteal,  by  means  of 
a  tourniquet,  if  one  is  at  hand  ;  or  by  the  fingers  of  an  assistant  pressing 
on  the  femoral  artery,  as  it  passes  over  the  brim  of  the  pelvis.  The 
patient  is  laid  on  a  firm  table,  of  convenient  height,  with  the  limbs  pro- 
jecting over  its  edge ;  the  sound  ankle  is  secured  to  the  leg  of  the  table 
by  means  of  a  towel — the  work  of  an  additional  assistant  being  thus 
spared  ;  and  the  doomed  limb  is  supported  by  an  assistant  seated  in  front. 
The  surgeon,  feehng  the  exact  outHne  of  the  bones,  at  the  part  where 
they  are  to  be  divided,  makes  sure  that  he  has  sound  integumental  tissues 
below  that  point,  equal  in  length  to  the  diameter  of  the  limb.   He  next 
carries  the  point  and  edge  of  a  short  amputating  knife  downwards,  along 
the  posterior  margin  of  the  bone  furthest  from  him,  to  nearly  the  indi- 
cated extent;  curving  the  incision  forwards  across  the  front  of  the 
limb,  in  a  semilunar  direction.    He  then  turns  the  point  and  edge  of 
the  knife  upwards  along  the  posterior  margin  of  the  bone  nearest  hiru, 
and  terminates  the  incision  precisely  opposite  the  spot  at  which  the 
knife  began  its  course.   This  flap,  so  marked  out,  is  raised  along  mth  all 
the  muscles  in  the  interosseous  space.    To  raise  them,  and  at  the  same 
time  to  secure  himself  against  inflicting  an  injury  upon  the  anterior 
tibial  artery,  the  knife  is  used  only  to  separate  the  muscles  from  tlie 
bones  on  each  side  ;  the  fingers  pushing  them  away  from  the  interosseous 
membrane  till  the  flap  is  fully  retracted.     The  soft  parts  upon  the  back 
of  the  leg  are  next  divided,  by  a  transverse  sweep  of  the  knife  tliat  unites 
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tlie  angles  of  the  flap  ;  and  further  retraction  of  the  soft  parts  is  effected, 
so  as  to  denude  the  bones  for  about  an  inch  higher ;  and  there  they 
are  sawn  through.  In  dividing  them,  the  prominent  spine  of  the  tibia 
should  be  cut  off  obliquely,  lest  its  sharp  point  should  afterwards  make 
its  way  through  the  centre  of  the  flap.  In  sawing  the  two  bones  the 
fibula  should  be  first  divided. 

When  the  operation  by  transfixion  is  practised,  the  flap  is  obtained 
-  almost  entirely  from  behind.  The  same  preliminaries  having  been 
arranged,  the  surgeon  indicates  the  posterior  margins  of  the  tibia  and 
fibula  by  the  forefinger  and  thumb  of  the  left  hand,  and  transfixes  im- 
mediately above  them,  passing  his  knife  as  closely  as  possible  to  the 
posterior  surface  of  the  bones ;  and  by  carrying  it  downwards  and  out- 
wards, a  long  posterior  flap  is  formed.  The  knife  is  then  laid  on  at  the 
upper  margin  of  the  wound ;  by  a  sweep  in  front,  in  a  semilunar  direc- 


tion, the  integument  is  divided  ;  this  having  been  retracted,  the  inter- 
osseous space  is  cleared  by  the  knife  passed  between  the  bones  ;  and  the 
saw  is  then  applied  as  close  to  the  soft  parts  as  possible.  Bleeding 
having  been  arrested,  the  flap  is  brought  up  and  secured. 

"With  the  alleged  object  of  facihtating  transfixion,  and  guarding 
against  locking  of  the  knife  between  the  bones,  a  little  alteration  in  the 
procedure  may  be  practised.  Supposing  that  the  right  leg  is  operated 
on,  the  point  of  the  blade  is  entered  on  the  outside  of  the  fibula, 
about  an  inch,  or  more,  beneath  the  point  where  transfixion  is  contem- 
plated ;  with  a  sawing  motion  the  instrument  is  carried  upwards  along 
the  outside  of  the  bone,  until  the  site  of  transfixion  is  reached  ;  the  blade 
is  then  carried  across  sweepingly  in  front,  to  form  the  anterior  wound ; 
and,  the  point  having  arrived  at  the  inside  of  the  tibia,  transfixion  is 
effected — the  instrument  emerging  at  the  upper  part  of  the  wound  for- 
merly made  on  the  outside  of  the  fibula. 

In  operating  immediately  below  the  knee,  the  fibula  is  sawn  across, 
along  with  the  tibia.    Disarticulation  of  the  head  of  the  former  bone 

Fig.  388.  Amptitation  of  the  leg. 
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may  improve  the  appearance  of  the  stump,  at  tlic  time  of  its  formation  ; 
but  experience  has  shown  that  the  procedure  is  not  warrantable,  on 
account  of  the  risk  of  subsequent  inflammatory  seizure  in  the  knee-joint. 

When  a  short  stump  is  made,  the  patient  usually  rests  on  the  knee, 
witli  the  log  bent  at  right  angles ;  and  to  the  knee  the  artificial  limb 
is  adapted.  When  the  stump  is  long,  however,  the  motions  of  the  knee- 
joint  are  retained,  and  the  false  limb  is  adapted  to  the  leg  immediately 
above  the  cicatrix. 

When  stout  muscular  men  sustain  such  injury  of  the  leg  as  requires 
amputation  below  the  knee,  a  redundancy  of  flesh  cannot  fail  to  be 
obtained  in  the  flap,  by  the  ordinary  mode  of  operation.  And,  accord- 
ingly. Listen  advised,  in  such  cases,  a  modification  of  the  circular 
amputation.  "  Supposing  the  left  leg  to  be  injured  : — with  a  common 
amputating  knife  an  anterior  semilunar  incision  is  made  through  the 
skin,  commencing  from  the  inner  side  of  the  tibia,  about  four  fingers' 
breadth  below  its  superior  extremity,  and  passing  over  its  anterior  aspect. 
A  similar  semilunar  incision  is  made  at  the  posterior  part  of  the  leg,  its 
extremities  joining  the  horns  of  the  previous  incision.  The  integument 
is  then  reflected  upwards  to  a  sufiicient  extent  to  cover  the  bones,  and 
the  operation  is  finished  after  the  manner  of  the  circular  amputation." 

Amputation  at  the  Knee-Joint. 

Latterly,  this  operation  has  also  been  revived ;  when  injury  or 
disease  extend  no  higher  than  the  condyles  of  the  femur,  and  involve 
these  only  to  a  superficial  extent.  A  semilunar  incision  is  made  on  the 
front  of  the  limb,  passing  beneath  the  patella  ;  the  integuments  are  dis- 
sected up,  and  transfixion  is  made  behind ;  by  cutting  downwards,  g,  very 
long  flap  is  made  from  the  back  part  of  the  leg  ;  and,  the  soft  parts 
having  been  all  detached,  section  of  the  bone  is  made  through  the  con- 
dyles. Eleeding  having  been  arrested,  the  flaps  are  approximated.  The 
operation  is  easily  enough  accomplished,  but  experience  seems  to  have 
unequivocally  decided  against  its  revival  More  recently,  amputation  by 
an  anterior  flap,  according  to  the  modified  method  of  Mr.  Teale,  has  been 
practised  with  satisfactory  results — the  patella  being  retained,  and  the 
bone  divided  through  the  cancellated  tissue  of  the  condyles.  The  soft 
parts  which  corresponded  to  the  ligamentum  patellae  and  tuberosity  now 
cover  the  end  of  the  femur,  and  aff'ord  a  surface  which,  like  the  textmes 
covering  the  os  calcis,  it  is  not  unreasonable  to  expect,  may  be  calculated 
efiiciently  to  support  the  weight  of  the  trunk  at  least  in  part. 

Amputation  of  the  Thigh. 

The  patient  is  arranged  as  for  amputation  below  the  Imee,  but  with 
the  pelvis  resting  on  the  edge  of  the  table.  The  femoral  is  compressed 
by  an  assistant,  as  it  passes  over  the  horizontal  ramus  of  the  pubes.  Or, 
in  weakly  antemic  subjects,  when  the  amputation  is  sufiiciently  low 
down  to  admit  of  its  use,  the  tourniquet  may  be  applied  to  compress 
the  femoral  artery  in  Scarpa's  space.    The  operation  is  by  double  flaps. 

Low  down  in  the  thigh,  from  the  tendency  to  retract,  especially  on 
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the  part  of  the  powerful  flexors  of  the  knee— cut  so  far  from  their  origin 
—amputation  by  transfixion  was  found  till  lately  unsatisfactory,  in  what- 
ever way  performed.  So  that,  practically,  though  the  flaps  might  be 
formed  from  the  soft  parts  in  the  lower  tliird  of  the  thigh,  yet  if  the  stump 
turned  out  a  good  one,  the  bone  was  always  found  to  have  been  divided 
either  in  the  lower  part  or  about  the  centre  of  the  middle  third.  Even 
the  operation  of  Yermale,  by  which  a  suitable  amount  and  character  of 
soft  parts  was  attempted  to  be  obtained  from  the  lateral  aspects  of  the 
limb,  by  perpendicular  transfixion,  proved  unsatisfactory.  For  long, 
therefore,  amputation  in  the  lower  third  of  the  thigh  has  been  practised 
either  by  circular  incision,  or  according  to  its  modification  by  which  short 
areolo-cutaneous  flaps  are  reflected  from  the  anterior  and  posterior  aspects 


Fig.  389. 

of  the  limb,  to  about  two  inches  above  their  angles  of  junction  ;  and  then 
the  muscles  in  front  are  divided  as  high  up  as  exposed ;  those  behind 
being  severed  as  low  down  as  possible,  so  as  to  admit  of  their  retracting 
independently  of  the  flap,  A  retractor  is  then  employed  to  expose  the 
bone  as  high  as  may  be  ;  and  there  it  is  divided. 

More  recently,  as  already  explained,  either  Mr.  Teale's  amputation  or 
the  modification  of  it  formerly  described  (pp.  1351-2),  has  been  adopted 
here  by  all  our  hospital  staff,  with  results  of  a  perfectly  satisfactory 
nature. 

In  the  middle  and  upper  part  of  the  thigh,  the  same  method  may  be 
practised  with  quite  as  satisfactory  a  result ;  in  fact  in  the  highest  ampu- 
tation possible — at  the  hip  joint—when  the  textures  in  front  are  avail- 
able for  the  purpose,  it  probably  constitutes  the  best  method  of  procedure  ; 
either  with  a  short  posterior  flap,  or  with  a  smooth  perpendicular  section 
of  the  muscles  on  the  back  of  the  pelvis.  There  is  not,  however,  the 
same  necessity  for  resorting  to  its  employment  to  the  exclusion  of  the 
method  by  transfixion  ;  for  the  distance  between  the  origin  and  point  of 

Fig.  389.  Amputation  of  the  thigh. 
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division  of  tho  muscular  textures  is  so  much  sliorter  as  to  render  the 
effects  of  retraction  less  seriously  felt.  In  transfixion,  the  flaps  are  ante- 
rior and  posterior ;  transfixion  is  horizontal ;  and  the  operation  is  per- 
formed in  the  same  way  as  the  analogous  procedure  in  the  arm.  For- 
merly it  was  recommended  that  the  posterior  flap  should  be  considerably 
longer  than  that  in  front ;  to  compensate  for  the  greater  displacement 
upwards,  by  contraction,  to  which  the  muscles  on  the  posterior  part  of 
the  thigh  are  liable — and  also  to  neutralize  the  greater  amount  of  per- 
manent atrophy  by  absorption,  which  the  posterior  flap  invariably  under- 
goes. ISTow,  on  the  contrary,  compensation  is  effected  for  both  these 
conditions  by  making  both  a  broad  and  long  anterior  flap.  To  effect 
this,  the  surgeon  should  not  only  grasp  the  parts  in  front  of  the  thigh 
in  his  hand,  before  entering  the  knife,  but  the  assistant  who  is  to  retract 
the  flaps  should  press  forwards  with  the  palm  of  his  hand  as  much  of  the 
tissues  from  the  back  of  the  thigh  as  possible,  in  order  that  they  may  be 
included  in  the  anterior  flap,  and  constitute  a  permanent  covering  for  the 
end  of  the  bone.  Immediately  after  section  by  the  saw,  the  muscles 
inserted  into  the  trochanter-minor  project  the  end  of  the  bone  forwards  ; 
and,  in  consequence  of  this,  protrusion  at  the  upper  angle  of  the  wound 
would  be  apt  to  take  place,  were  the  flaps  made  laterally ;  while,  as  it 
is,  the  more  the  bone  is  bent  forwards,  the  more  completely  is  its 
extremity  covered  by  the  anterior  flap. 

Amputation  at  the  Hip-Joint. 

Amputation  at  the  hip-joint  is  seldom  required.  The  operation  is 
one  of  great  severity,  and  eminently  perilous  to  life  ;  yet,  when  circum- 
stances are  urgent  and  decided,  we  need  not  shrinlc  from  its  performance. 
For  mahgnant  disease  of  the  femur,  the  operation  should  never  be  urged 
upon  the  patient — as  a  general  rule  ;  experience  having  shewn  that,  even 
although  the  operation  itself  may  be  temporarily  successful,  return  of 
disease  in  the  interior  has  carried  off  the  sufferer.  Still  there  are 
favourable  cases,  when  the  patient's  general  health  remains  good,  and 
no  local  conditions  forbid  operation,  where  we  should  undoubtedly  con- 
sent to  his  expressed  wish.  In  many  cases  of  injury  high  up  in  the 
thigh,  by  gunshot,  railway  accident,  or  compound  fracture,  the  operation 
should  be  unhesitatingly  undertaken  ;  not  because  it  is  less  fatal  under 
such  circumstances,  but  because  it  affords  the  only,  though  that  may  be 
but  a  faint  chance  of  recovery.  The  operation  is  certainly  deprived  of 
its  horror  and  danger  to  a  great  extent,  by  the  use  of  chloroform,  and  by 
the  employment  of  the  abdominal  aortic  compressor.  If  the  latter  is  not 
at  hand,  a  small  book  may  be  employed  for  the  purpose,  the  compres- 
sion being  effected  by  manual  strength. 

The  patient  is  placed  on  the  table,  with  his  pelvis  projecting  from 
the  edge.  Two  assistants  hold  him  steady  by  the  shoulders  to  prevent 
the  table  tilting,  or  the  patient  slipping  off.  A  steady  assistant,  con- 
ducting the  compression,  is  ready  to  follow  the  knife  with  his  fingers, 
during  formation  of  the  anterior  flap,  so  that  he  may  grasp  the  end  of  the 
vessel  almost  as  soon  as  it  is  divided  The  chief  assistant  supports  and 
controls  the  limb,  ready  to  follow  the  movements  of  the  operator's  knife 
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without  requiring  any  direction,  and  without  unnecessary  delay.  In  the 
left  thigh,  the  knife,  at  least  half  as  long  again  as  the  diameter  of  the 
thigh  at  the  groin,  is  entered  about  midway  between  the  trochanter 
major  and  the  anterior  superior  spinous  process  of  the  ilium,  and  is 
made  to  emerge  on  the  inside  of  the  thigh,  after  having  passed  in  a  some- 
what curved  direction  over  the  articulation ;  the  assistant,  who  supports 
the  limb,  gently  flexing  and  rotating  the  thigh  inwards.  By  cutting 
downwards,  while  the  assistant  again  extends  the  limb  to  make  the 
tissues  moderately  tense,  a  suitable  anterior  flap  is  formed.  The  assistant^ 
then  abducting  the  thigh,  presses  it  backwards  ;  and  by  a  determined 
sweep  of  the  knife  across  the  undivided  adductor  muscles,  and  over  the 
head  of  the  bone  thus  made  prominent,  the  joint  is  cut  into.  With  the 
point  of  the  instrument,  the  round  hgament  is  divided,  and  disarticula- 
tion effected.  The  blade  of  the  knife  is  then  placed  behind  the  bone, 
and  carried  either  perpendicularly  backwards  (Malgaigne),  or  downwards 


Fig.  390. 


and  backwards,  so  as  to  form  a  posterior  flap  ;  the  assistant  adducting 
the  limb  so  as  to  prevent  locking  of  the  instrument  by  the  trochanter 
major.  Or  the  posterior  flap  may  be  formed  by  cutting  from  without 
inwards.  However  made,  it  is  instantly  covered  by  a  sponge  ;  and  the 
vessels  there  are  rapidly  secured.  Afterwards,  the  assistant  is  relieved 
from  his  charge  of  the  femoral. 

By  some,  the  formation  of  lateral  flaps  is  preferred.  Not  unfre- 
quently,  in  cases  of  injury,  there  may  be  no  room  for  selection ;  the 
extent  of  the  accidental  wound  precluding  all  attempts  at  regular  opera- 
tion, and  compelling  the  surgeon  to  shape  his  flaps  according  to  what 
may  be,  perhaps,  quite  an  original  mode  of  procedure.  In  three  cases 
in  which  Dr.  Watson  amputated  at  the  hip-joint  for  injury,  the  flaps 
were  obtained  thus  : — in  one,  from  the  inner  side  of  the  thigh  altogether  ; 

Fig.  390.  Amputation  at  the  Inp-joint. 
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in  another,  from  the  areolo-cutaneous  tissue  dissected  up  equally  on 
the  inner  and  outer  side  of  the  limb,  the  angle  of  the  flaps  meeting  in 
front  over  the  femoral  artery  which  lay  exposed  in  the  laceration  j  in 
the  third,  a  small  flq,p  was  obtained  from  the  antcro-internal  region  of  the 
thigh,  and  a  large  aieolo-cutaneous  one  from  the  trochanteric  and  gluteal 
region. 


Affections  of  Stumps. 

Neuralgia  of  the  stump  is  no  unfrequent  result  of  amputation,  how- 
ever skilfully  conducted.  It  is  most  commonly  observed  after  amputa- 
tion below  the  knee,  and  in  the  arm  and  forearm.  If  no  change  of 
structure  in  the  nerve  can  be  detected,  the  treatment  must  be  such  as  is 
suitable  for  neuralgia  in  general ;  and,  of  the  remedies  usually  found 
most  useful,  iron  internally,  and  the  light  application  of  nitrate  of 
silver  to  the  part,  may  be  specially  mentioned.  If  neuromata  plainly 
exist,  entangled  with  the  dense  cicatrix,  they  ought  either  to  be  discon- 
nected with  the  nervous  centre  by  subcutaneous  section  of  the  nerve 
upon  which  they  have  formed,  or  altogether  removed ;  and,  for  this  pur- 
pose, either  excision  by  dissection,  or  a  repetition  of  the  amputation  on  a 
minor  scale,  is  necessary  ;  care  being  taken,  in  the  fashioning  of  the  stump, 
and  in  the  after-treatment  of  it,  that  the  nerves  be  not  again  similarly 
circumstanced.  Not  unfrequently,  however,  notwithstanding  every  care, 
neuralgia  returns — obviously  dependent  on  a  general  more  than  on  a 
local  cause.  The  neuralgic  part  should  not  be  pressed  upon,  in  the 
adaptation  of  any  artificial  limb. 

Exfoliation  from  the  stump  seldom  foUows  a  well-conducted  opera- 
tion. It  is  most  likely  to  occur,  when  section  has  been  made  iu 
the  dense  part  of  the  bone — as  in  the  middle  of  the  femur.  The  seques- 
trum may  consist  of  a  mere  scale  from  the  sawn  surface ;  or  it  may  be 
of  some  length — involving  the  whole  thickness  of  the  bone  at  its  lower 
part,  and  tapering,  upwards,  of  a  cancellous  texture.  Healing  of  the 
wound  is  necessarily  delayed,  until  detachment  and  extrusion  of  the 
sequestrum  have  taken  place. 

Sometimes,  in  an  ill-formed  stump,  or  when  the  soft  parts  have 
perished  by  sloughing,  the  end  of  the  bone  projects  uncovered,  partially 
necrosed,  and  in  part,  perhaps,  expanded  like  a  mushroom  covered  with 
large,  pouting,  firm  granulations,  the  result  of  transformation  of  the 
osseous  tissue  into  granulation  material  In  such  a  case,  renewal  of  the 
amputation  is  necessary ;  or  the  maldng  of  such  incisions  as  may  admit 
of  the  bone  being  cleared  and  sawn  through,  at  a  point  sufficiently  high 
for  obtaining  subsequent  fleshy  covering. 

The  accidents  of  exfoliation,  and  protrusion  of  the  end  of  the  bone, 
ought  to  be  prevented  ;  by  fashioning  the  flap,  or  flaps,  so  as  to  afford  a 
full  covering  for  the  end  of  the  bone — allowance  being  always  made  for 
subsequent  contraction  and  atrophy  ;  by  sawing  the  bone,  carefully,  close 
to  its  connection  with  the  soft  parts — not  leaving  any  portion  bare  and 
projecting,  stripped  of  both  flesh  and  periosteum,  at  the  time  of  the 
operation ;  by  so  conducting  the  cure  as  to  prevent  untoward  inflam- 
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matory  accessions,  whereby  ulceration,  sloughing,  or  long  gaping  of  the 
wound  might  occur ;  by  opposing  excessive  retraction  of  the  muscles,  if 
need  be,  by  bandaging — in  those  cases  in  which  the  process  of  granula- 
tion is  interrupted  or  tedious.  The  face  of  a  weU-formed  stump  is 
"  fenced  with  firm  skin,  and  no  more  liable  to  accident  than  a  man's 
finger-ends." 

A  Bursa  usually  forms  over  the  end  of  the  bone  ;  favouring  tolerance 
of  pressure.  A  blow,  or  other  injury,  may  induce  painful  enlarge- 
ment of  this ;  and  the  fluctuation,  and  other  characters  of  the  swelling, 
may  simulate  the  condition  of  acute  abscess  very  closely.  Accuracy  of 
diagnosis  is  obviously  of  importance;  as,  in  the  one  case,  early  incision 
is  advisable  ;  while,  in  the  other,  rest  and  fomentation,  with  perhaps 
leeching,  prove  sufi&cient.  ■ 

Hemoi'rhage. — After-bleeding,  taking  place  within  a  few  hours  after 
the  operation — when  the  patient  grows  warm  in  bed,  and  recovers  fully 
from  the  state  of  shock — usually  requires  an  undoing  of  the  wound, 
and  the  application  of  ligatures  to  the  open  vessels.  But  if,  at  the  time 
of  operation,  due  care  have  been  taken  to  apply  deligation  accurately  to 
each  likely  orifice,  the  occurrence  of  such  a  casualty  need  seldom  be 
apprehended. 

Hemorrhage  which  occurs  at  a  more  remote  period,  in  consequence 
of  ulceration  having  attacked  the  stump,  may,  if  slight,  be  restrained  by 
pressure.  But,  in  general,  deligation  of  the  arterial  trunk  at  the  bleeding 
point  is  necessary.  In  some  cases  deligation  of  the  femoral,  after  ampu- 
tation below  the  knee,  or  deligation  of  the  humeral,  after  amputation  of 
the  forearm,  has  been  deemed  necessary. 
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Abdomen,  aflections  of,  9S6 ; 
tumours  of  parietes  of,  986; 
bruise  of,  986  ;  wounds  of,  988  ; 
abscess  of  parietes  of,  990 ; 
paracentesis  of,  998 

Abscess,  acute,  82  ;  symptoms  of, 
84  ;  treatment  of,  85  ;  opening 
of,  89 ;  chronic,  92  ;  symptoms 
of,  92  ;  treatment  of,  93  ;  con- 
stitutional treatment  of,  99;  dif- 
fuse, 100  ;  symptoms  and  treat- 
ment of,  100 ;  secondaiy  or 
consecutive,  101 ;  treatment  of, 
102  ;  of  bone,  280  ;  scrofulous, 
285  ;  of  dura  mater,  614  ;  symp- 
toms, 615  ;  treatment,  616 ;  of 
tonsil,  803;  of  pharynx  and 
CBSophagus,  808;  of  mastoid 
cells,  836 ;  of  lymphatics  in  the 
neck,  844;  lumbar,  psoas,  and 
iliac,  958 ;  in  axilla,  965 ;  of 
mamma,  980  ;  pelvic,  993  ;  ex- 
terior to  rectum,  1040  ;  urinary, 
1220 ;  of  vulva,  1258 ;  of  the 
ham,  1304 

Absorption,  153  ;  interstitial,  153  ; 
continuous,  154 

Acne,  syphilitic,  1171 

Aconite  as  an  antiphlogistic,  68 

Acupressure  in  hemorrhage,  225 

Acromion,  fracture  of,  915 

Adenitis,  449 

Adhesion,  healing  by,  78 

Albinism,  728 

Alopecia,  syphilitic,  1170 

Amaurosis,  711 

American  splint,  1310 

Amputation,  1344  ;  circular,  1345 ; 
flap,  1348 ;  Teale's  operation, 
1349;  of  thumb,  1356  ;  of  wrist, 
1357;  of  forearm,  1358;  at  elbow, 
1360  ;  of  arm,  1360 ;  of  shoulder- 
joint,  1361 ;  of  scapula,  1364  ;  of 
toes,  1365  ;  of  foot,  1366  ;  of 
ankle,  1369  ;  of  leg,  1372 ;  at 
knee-joint,  1374;  of  thigh,  1374  ; 
of  hip-joint,  1376 

Ansemia,  235  ;  treatment  of,  236 

Ana;sthesia,  in  surgery,  581;  local, 
583 

Anchylosis,  osseous  or  complete, 

366  ;  fibrous,  367  ;  ligamentous, 

367  ;  spurious,  367 ;  treatment, 
367;  of  jaw,  792 

Anchyloblepharon,  656 

Aneurism,  388  ;  varieties  of,  388  ; 
Idiopathic,  389  ;  limited  or  dif- 
fuse, 391 ;  traumatic  or  acci- 
dental, 392  ;  symptoms  of,  394  ; 
diagnosis  of,  399  ;  causes  of,  401; 
spontaneous  cure  of,  402 ;  sur- 
gical cure  of,  403;  Hunterian 
operation,  404;  treatment  of 
secondary  hemorrhage,  414 ; 
operation  of  Syinc,  operation  of 
Braador,  416;  operation  of  War- 


drop,  417 ;  temporary  ligatures, 
417 ;  ti-eatment  by  pressure, 
418 ;  treatment  by  cold,  423 ; 
galvanism,  423  ;  injection,  424 ; 
manipulation,  424;  amputation, 

424  ;  constitutional  treatment, 

425  ;  treatment  of  accidental, 
425  ;  varicose,  426 ;  by  anasto- 
mosis, 428  ;  treatment,  430  ;  cir- 
coid,  434 ;  in  the  situation  of 
the  tonsil,  807;  axillaiy,  893, 
894 ;  carotid,  889 ;  femoral, 
1289;  popliteal,  treatment  of, 
1289 ;  of  abdominal  aorta,  1287 

Angeioleucitis,  448 

Animation,  suspended,  575  ;  by 
sjmcope,  575 ;  by  strangulation, 
575  ;  by  submersion,  577  ;  by 
poisonous  gases,  578  ;  by  light- 
ning, 579  ;  by  cold,  579  ;  by 
poisons,  580 

Ankle,  fractures  of,  1318 ;  disloca- 
tion of,  1329 ;  resection  of,  1368; 
amputation  of,  1369 

Anophthalraos,  727 

Anthrax,  259  ;  treatment,  261 

 on  face,  760 

Antimony  as  an  antiphlogistic, 
57 

AntiphIogistics,42;  blood-letting, 
42  ;  hsemostasis,  48  ;  local 
bleeding,  49  ;  inirgatives,  53  ; 
emetics,  53  ;  mercury,  54  ; 
opium,  56  ;  antimony,  57  ; 
aconite,  58  ;  belladonna,  58 ; 
colchicmn,  58  ;  diuretics,  58  ; 
saline  medicines,  58;  regimen, 
59 

Antiseptics'in  mortification,  144 
Antrum,  collection  of  fluid  in, 

753  ;  abscess  of,  754 ;  polypus 

of,  755 

Anus,  artificial,  991 ;  fistula  in, 
1041 ;  fissure  of,  1045  ;  ulcer  of, 
1046;  prolapsus  of,  1050  ;  im- 
perforate, 1056 ;  fonnation  of 
artificial,  1058 
Apoplexy  of  larjmx,  864 
Ann,  amputation  of,  1360 
Aorta,  compression  of,  1286 ;  deli- 
gation  of,  12S6  ;  aneurism  of 
abdominal,  1286 
Arterial  obstniction,  434;  varix, 
434 

Arteries,  diseases  of,  384  ;  de- 
generation of,  386  ;  calcareous 
change  in,  387  ;  amyloid  de- 
generation, 388;  of  the  neck, 
aff'ections  of,  889;  radial  and 
ulnar,  deligation  of,  896,  897 

Arteriotomy,  48,  595 

Arteritis,  acute,  384;  spreading, 
384  ;  limited,  385  ;  chronic,  386 

Artery  forceps,  221  ;  temporal, 
wounds  of,  595  ;  carotid,  deli- 
gation  of,    889  ;  subclavian, 


deligation  of,  891  ;  axillary, 
deligation  of,  894  ;  brachial  de- 
ligation of,  895  ;  internal  mam- 
mary, wounds  of,  976 ;  Uiac,  de- 
ligation of,  1287  ;  femoral,  deli- 
gation of,  1289 ;  popliteal,  deli- 
gation of,  1293  ;  tibials,  deliga- 
tion of,  1293;  peroneal,  deliga- 
tion of,  1295 

Arthritis,  chronic  rheumatic,  361; 
symptoms,  363  ;  results,  364 ; 
treatment,  365 

Articulations  of  superior  extre- 
mity, diseases  of,  908 

Asphjrxia,  bronchotomy  for,  862 

Asphyxia,  sym.ptoms  and  treat- 
ment of,  575 

Atrophy,  152 

Atrophy  of  bone,  275 

Auricle,  inflammatoiy  aflections 
of,  822  ;  tumours  of,  822 

Axilla,  abscess  in  the,  965 

Belladonna  as  an  antiphlogistic, 

58 

Bladder,  affections  of,  1108 ;  ir- 
ritable, 1110  ;  hsemorrhage 
from,  1111 ;  puncture  of,  1121 ; 
injuries  of,  1124 ;  tumours  of, 
1125  ;  displacement  of,  1126 

Blepharitis,  652 

Blepharoplastics,  663 

Blisters,  66 

Blood,  chemical  components  of,  2;' 
changes  of,  inflammatory,  6 ; 
loss  of,  209  ;  effects  of,  233 

Blood-letting,  operations  of,  48  ; 
arteriotomy,  595  ;  venesection, 
898  ;  accidents  of,  899 

Blood-letting,  general,  42  ;  toler- 
ance of,  43  ;  effects  of,  44  ;  time 
and  circumstances,  affecting, 
46  ;  mode  of,  48 

Blood-letting,  local,  its  various 
modes,  49 

Blood-vessels  of  lower  extremity, 
operations  on,  1286 

Boil,  258  ;  treatment,  259 

Bone,  affections  of,  270  ;  perio- 
stitis, 270  ;  neuralgia  of,  275  ; 
atrophy  of,  275  ;  absorption  of, 
276  ;  hypertrophy  of,  277  ;  osti- 
tis, 278  ;  change  of  structure  in, 
278  ;  suppuration  of,  280  ;  ulce- 
ration of,  287  ;  caries  of,  288  ; 
necrosis  of,  296;  fragilitas  os- 
sium,  313 ;  mollitiea  ossium, 
316  ;  rickets,  316  ;  tumom-s  of, 
322  ;  entozoa  in,  336 

Bones,  syphilitic  affections  of, 
1182 

Bowel,  protrusion  of,  989 
Brain,  compression  of,  605  ;  symp- 
toms, 606 ;  treatment,  608 
Brain,  compression  of,  by  extra- 
vasation of  blood,  609 ;  opera- 
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tion  of  tiepliiuing  for,  613, 
620 

Brain,  ooncussiou  of,  698  ;  symp- 
toms, 59S ;  treatment,  600 
Hrain,  wounds  of  tlie,  632 
Breast,  pendulous,  981  ;  tumoius 
of,  981 

Bronohocele,  846;  treatment  of, 
848 

Bronchotoray,  858-882 

Bruise,  571  ;  treatment,  572 ;  of 
scalp,  590  ;  of  thorax,  966 ;  ab- 
domen, 986 

Bubo,  88, 1156 ;  treatment  of,  1158 

Bubonocele,  1023 

Bunion,  381,  1341 

Burns,  517 ;  results,  520  ;  treat- 
ment, 521 

Bursa,  thyro-hyoid,  enlargement 
of,  850  ;  over  olecranon,  affec- 
tions of,  900 

Burste,  affections  of,  379 ;  loose 
bodies  in,  381 

Bursitis,  acute,  379;  treatment, 
379;  chronic,  380;  treatment,  380 

Calculus,  urinary,  1060  ;  forma- 
tion and  varieties  of,  1071  ;  re- 
nal, 1075  ;  vesical,  1078  ;  sound- 
ing for,  1080  ;  results  of,  1083  ; 
treatment  of,  1084 ;  palliation 
of,  1104;  urethral,  1104;  pro- 
static, 1106;  preputial,  1106; 
in  female,  1106 

Callus,  provisional,  535 ;  defini- 
tive, 535 

Calvarium,  tumoui-s  of,  645 

Cancer,  cells,  174, 178 ;  epithelial, 
185,  785;  \nllous,  186;  medul- 
lary, 187  ;  melanotic,  191 ;  col- 
loid or  alveolar,  192  ;  of  eyelids, 
655  ;  of  lip,  769  ;  of  tonsil,  807  ; 
of  ear,  823  ;  chimney-sweeper's, 
1246;  of  uterus,  1283 

Cancrum  oris,  771 

Carbuncle,  259  ;  treatment,  261  ; 
on  face,  760 

Carcinoma  reticulare  of  MuUer, 
177 

Caries,  288  ;  causes  of,  292  ;  treat- 
ment of,  292 ;  articular,  365 ;  of 
teeth,  779  ;  of  lower  jaw,  789 ; 
of  ribs  and  sternum,  964 
Carotid  artery,  deligatlon  of,  889 
Cai-pal  bones,  fracture  of,  927 
Caiiilages,  laryngeal,  fractui'e  of, 
863 

Cartilage,  disease  of,  347 ;  ulcera- 
tion of,  350  ;  symptoms  of,  352  ; 
results  of,  354 ;  treatment  of, 
355  ;  hypertrophy  and  atro- 
phy of,  360 ;  porcellanous 
change  in,  361 

Castration,  1240 

Cataract,  714 ;  treatment  of,  717 ; 
extraction  of,  717 ;  depression 
or  couching  of,  720  ;  reclijmtion 
of,  721 ;  sohition  of,  722  ;  drill- 
ing of,  722 

Catheter,  Eustachian,  838;  ordi- 
nary and  prostatic,  1129 ;  pass- 
ing of,  1270 

Caustic,  lunar,  as  an  antiphlo- 
gistic, 62 

Cauteiy,  Corrigan's,  66 ;  actual, 
68  ;  as  hemostatic,  220 

Cephalhaematoma,  592 

Chancre,  simple,  1145;  indurated, 
1149  ;  phagedaenic,  1153 ;  in  the 
female,  1203 

Cheek,  tumours  of,  762;  sinus 
and  nstula  of,  763 

CheUoplastics,  771 

Chest,  foreign  bodies  in,  962  ;  in- 
juries and  diseases  of,  962 


Chilblain,  526 

Chloroform,  use  of,  in  surgery, 

Chopart's  amputation   of  foot, 

1868 
Chordee,  1133 

Choroid  coat,  affections  of,  708 
Choroiditis,  708 
Cicatrization,  80 
Cirsocele,  1238 

Clavicle,  fracture  of,  913  ;  dislo- 
cation, 929 
Cloaca,  803 
Clove-hitch,  560 
Club-hand,  907 ;  foot,  1335 
Colchicum  as  an  antiphlogistic, 
58 

Cold,  as  an  antiphlogistic,  60; 
mortification  from,  146 ;  hemo- 
static effect  of,  219 ;  local  effects 
of,  526 ;  effects  of  exposure  to, 
579 

Colloid  cancer,  192 
Compression  of  brain,  605 ;  symp- 
toms, 606;  treatment,  608;  by 
extravasation  of  lilood,  609 ; 
operation  of  trephining  for,  613, 
629 ;  and  concussion,  distinc- 
tion between,  608 
Concretions,  salivary,  799 
Concussion  of  brain,  598 ;  symp- 
toms, 598  ;  treatment,  600 ;  of 
spinal  cord,  945 
Condyloma,  1160 
Congestion,  5 ;  active,  72 ;  passive, 
73 

Conjunctiva,  affections  of,  672; 

granular,  680 
Conjunctivitis,  simple,  673 ;  puru- 
lent, 675 ;  phlyctenular,  679 
Cord,  hydrocele  of,  1236 ;  haema- 
tocele  of,  1237;  tumours  of, 
1240 

Coracoid  process,  fracture  of,  915 
Corectomia,  704 
Coredialysis,  705 
Coretomia,  703 

Cornea,  affections  of,  682  ;  abscess 
of,  685  ;  ulcer  of,  685  ;  opacities 
of,  688  ;  hernia  of,  687  ;  staphy- 
loma of,  690 ;  conical,  692  ;  over- 
distension of,  692 
Comeitis,  682 
Corns,  1341 

Counter-irritation  in  inflamma- 
tory affections,  64 
Coxalgia 

Cranimn,  injuries  of  the,  598  ; 
fracture  of,  619 ;  fissure  of, 
620 ;  fissure  at  base  of,  620  ; 
without  displacement,  623  ; 
with  displacement,  624;  punc- 
tured, 626 ;  penetrating  outs  of, 
628  ;  fracture  of,  external  table, 
628 ;  of  inner  table,  629 ;  depres- 
sion without  fracture  of,  629  ; 
foreign  bodies  in,  638 ;  abscess 
and  ulcer  of,  643  ;  caries  of,  643  ; 
necrosis  of,  644 ;  exfoliation  of, 
644 ;  exostosis  of,  645 
Crepitus,  531 

Croton  oil,  local  use  of,  67 
Croup,  871 ;  treatment  of,  872 ; 

question  of  tracheotomy,  873 
Cupping,  50  ;  dry,  66 
Curvature,  lateral,  of  spine,  952 
Cynanche  tonsillaris,  802  ;  mem- 

branacea,  875 
Cysts,  167 

Cystic  tumours,  167;  sarcoma,  172 
Cystinuria,  1070 
Cystitis,  1108 

Dagryadenitis,  670 
Dacryolithes,  670 


I  JJacryops,  671 

I  Ueufiiessj  from  inspissated  ceru- 
men within  meatus,  824 
Deligation  of  axillary,  894  ;  bra- 
chial, 890  ;  carotids,  889  ;  radial 
and  ulnar,  896,  897  ;  subclavian, 
891  ;   aorta,  1286  ;  of  iUacs, 
1287;    of  femorals,  1289;  of 
popliteal,  1293  ;  of  tibials,  1293  : 
of  peroneal,  1295 
Delitescence,  25 
Demarcation,  line  of,  132 
Diaphragm,  affections  of,  1004; 
wounds,  1004  ;  rapture  of,  1005; 
paralysis  of,  1005 
Diastasis,  548 

Diathesis,     hemorrhagic,     230 ; 
treatment  of,  231 ;  aneurismal. 
402  ' 
Diet,  antiphlogistic,  59 
Diphtheria,  875 

Dislocation,  varieties   of,  654; 
causes,  554  ;  symptoms,  555  ; 
diagnosis,  556;  consequences, 
557;  treatment,  558;  compound, 
564  ;  with  fracture,  564  ;  lower 
jaw,  791 ;  clavicle,  929  ;  latis- 
simus  doi-si  muscle,  930  ;  hume- 
rus at  shoulder-joint,  931;  radius 
and  ulna  at  elbow,  939;  ulna, 
941 ;  of  radius,  941 ;  wrist,  942 ; 
fingers,  943  ;  of  thumb,  943  ; 
spine,  950;  ribs,  964;  pelvis, 
1320;  hip,  1320;  knee,  1327; 
patella,  1329  ;  ankle,  1329 ;  tar- 
sus, 1331 ;  metatarsus,  1332 ; 
the  toes,  1333 
Diui  etics,  as  antiphlogistics,  58 
Dressing,  Scott's,  3*5 
Dropsy,  acute,  27  ;  ovarian,  994 
Drowning,  ^77  ;  treatment  of  the 

drowned,  578 
Diy-cupping,  66 

Dura  mater,  abscess  of,  614 ; 
sjTuptoms,  615 ;  treatment, 
616 

Ear,    congenital   occlusion  of 
meatus,  821 ;  inflammatory  af- 
fections of  external,  822  ;  foreign 
bodies  in,  823 ;  inflammatory 
affections  of,  825  ;  chronic  hy- 
pertrophy of  osseous  wall,  827 ; 
polypus  of,  827  ;  affections  of 
membrana  tympani,  828  ;  affec- 
tions of  middle,  832 ;  affections 
of  tympanum,  833 ;  abscess  of 
mastoid  cells,  836 ;  obstruction 
of  Eustachian  tube,  837 ;  affec- 
tions of  internal  ear,  841 ;  he- 
morrhage from,  843 
Ecchymosis,  571-573 
Bcraseur  of  M.  Chassaignac,  198 
Ectropion,  661 
Ecthyma,  syphilitic,  1170 
Effusion,  27 

Elbow-joint,  resection  of,  909; 

amputation  at,  1360 
Elephantiasis  of  scrotum,  1245 
Embolism,  434 
Emetics  as  antiphlogistic,  53 
Emphysema,  general,  240  ;  of 

chest,  972 
Encanthis,  671 
Enohondroma,  166 
Enterocele,  1007 
Entero-epiplocele,  1007 
Bntozoa  in  bone,  336 
Entozoa  which  afffect  the  intogu 

ment,  262 
Entropion,  659- 
Emiresis,  1113 
Epididymitis,  1224 
Bpiplocelo,  1007 
Epiphora,  663 
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Epispadias,  1253 
Epistaxis,  741 

Epithelioma,  1S5 ;  treatment  of, 

187 
Epithem,  61 
Epulis,  7S3 

Equiuia  or  glanders,  497 

Erysipelas,  simple  or  cutaneous, 
243 ;  cellulo-cutaneous  or  phleg- 
monous, 249 ;  subcutaneous, 
253  ;  oedematous,  253  ;  bilious, 

253  ;   erratic,  254  ;  periodic, 

254  ;  hospital,  255  ;  of  scalp, 
639  ;  face,  760  ;  scrotum,  1245 

Erythema,  242 ;  symptoms,  242  ; 

causes,  242  ;  treatment,  243 
Eruptions,  syphilitic,  1166 
Escharotics,"hemostatic,  220 
Eustachian  tube,  obstraction  of, 

837 ;  catheter,  838 
Eye,  affections  of,  646 ;  of  the 
humours  of,  723  ;  dropsy  of, 
723  ;  synchysis,  724  ;  affec- 
tions of  the  accommodative  and 
refractive  power  of  the  globe  of 
the,  734  ;  syphilitic,  1180 
Eyeball,  affections  of,  672  ; 
■wounds  of  the,  724  ;  entozoa 
in,  725 ;  tumours  of,  725  ;  ex- 
tirpation of,  727  ;  congenital 
deficiencies  of,  727 ;  protrusion 
of,  732 

Eyelids,  injuries  of,  650 ;  ecchy- 
mosis  in,  650  ;  wounds  of,  650  ; 
foreign  bodies  in,  651 ;  blepha- 
ritis, 652 ;  ophthalmia  tarsi, 
652  ;  hordeolum,  653  ;  encysted 
tumours  of,  654  ;  hj^pertrophy 
of,  655  ;  cancer  of,  655  ;  anchy- 
loblepharon,  656  ;  symble- 
pharon,  656 ;  lagopMhalmos, 
657 ;  ptosis,  657 ;  trichiasis, 
658  ;  entropion,  659  ;  ectropion, 
661 ;  blepharoplastics,  663 

Exfoliation,  296 

Exophtlialmos,  732 

Extravasation,  inflammatory,  209; 
of  urine,  1122;  from  injury  to 
the  pelvis,  1306,  1320 

Exudation,  27 

Exanthemata,  syphilitic,  1167 
Excision,  see  Besection 

Face,  affections  of,  760  ;  wounds 
of,  760  ;  warts  on,  760 ;  erysi- 
pelas of,  760  ;  boils  and  anthrax 
on,  760  ;  spasm  of,  761 ;  neu- 
ralgia of,  761 

Facies  Hippocratica,  35 

Femur,  fractures  of,  1306 

Fever,  inflammatory,  16 ;  appear- 
ances in  the  blood  in,  18 ;  hectic, 
33  ;  ii-ritative,  35  ;  treatment  of, 
99  ;  of  reaction,  234 ;  syphilitic, 
1166 

Fibula,  fractures  of,  1317 ;  dislo- 
cation of,  1329 

Fingers,  hypertrophy  of,  906 ; 
.  supernumerary,  906 ;  webbed, 

.  906  ;  dislocation  of,  943  ;  ampu- 
tation of,  1352 

Fistula,  98  ;  lachrymalis,  666  ; 
salivary,  763 ;  tracheal,  878  ; 
faecal,  992;  in  ano,  1041;  urinary, 
1221  ;  urethral,  1253 ;  vesico- 
vaginal, 1261  ;  speculum  for, 
1262 ;  palliative  treatment  of, 
1263 ;  operative  treatment  of, 
1264  ;  urethro  vaginal,  1262  ; 
recto-vaginal,  1263 

Platfoot,  1340 

Fluctuation,  83 

Fomentation,  61 

Foot,  fractures  of,1319;  dislocation 
of,  1331 ;  amputation  of,  1366 


Forceps,  torsion,  224 ;  for  extrac- 
tion of  teeth,  780 

Forearm,  amputation  of,  1358 

Foreign  bodies  in  meatus  audito- 
rius,  823  ;  in  windpipe,  858  ;  in 
chest,  970  ;  in  rectum,  1056 ;  in 
vagina,  1269 

Fracture,  varieties  of,  528  ;  symp- 
toms, 530 ;  diagnosis,  532  ;  prog- 
nosis, 534  ;  mode  of  union,  534  ; 
treatment,  538 ;  prevention  of 
redisplacement,543;  compound, 
544 ;  ununited,  549  ;  disunited, 
549;  treatment  of  deformityafter 
union,  553  ;  with  dislocation, 
564  ;  cranium,  619  ;  without  dis- 
placement, 623 ;  with  displace- 
ment, 624  ;  punctured,  626  ; 
malar  :bone  and  zygoma,  764  ; 
lower  jaw,  789  ;  laryngeal  car- 
tilages, 893  ;  clavicle,  913  ;  sca- 
pula, 914  ;  acromion,  915 ;  eora- 
coid  process,  915  ;  neck  of  sca- 
pula, 916  ;  hxunerus,  916  ;  ulna, 
921 ;  radius,  924  ;  both  radius 
and  ulna,  927 ;  carpal  bones, 
927 ;  phalanges,  928 ;  ribs,  962 ; 
pelvis,  1304 ;  femur,  1306  ;  pa- 
tella, 1313  ;  tibia,  1317  ;  fibula, 
1317  ;  the  foot,  1319 

Freenum,  division  of,  797 

Fragilitas  ossium,  312 

Frost-bite,  526 

Fungus  haematodes,  193 ;  treat- 
ment of,  194 

Furunculus,  258  ;  treatment, 
259 

Galactirrhcea,  980 
Ganglion,  382 ;  treatment,  382 
Gangrasna  senilis,  141 ;  treatment 
of,  147 

Gangrene,  131 ;  hospital,  255 

Gastrostomy,  1004 

Gastrotomy,  1004 

Genital  organs  of  female,  affec- 
tions of,  1257 

Gland,  thyroid,  tumours  over, 
850 

Glands  of  the  neck,  affections  of, 
844 

Glanders,  497 

Glaucoma,  708 

Gleet,  1134 

Glossitis,  793 

Glossotomy,  900 

Glottis,  spasm  of,  865 

Goitre,  846  ;  treatment  of,  848 

Granulation,  healing  by,  79 

Growth,  heaUug  by,  78 

Gonorrhoea,  1132  ;  treatment  of, 

1135  ;  results  of,  1140  ;  spurious, 

1141 ;  in  female,  1142 
GonoiTheal  orchitis,  1224 
Gravel,  1060 

Grafe's  operation  of  iridectomy, 
710 

Gums,  recession  of,  from  teeth, 
782 

GumboU,  783 

HiEMATOCELE,  168,  1237;  of  neck, 
850  ;  of  scrotum,  1237  ;  of  cord, 
1237  ;  of  tunica  vaginalis,  1238 

Htemato-thorax,  971 

Hsematuria,  1111 

Hair,  syphilitic  affections  of, 
1176 

Hand,  affections  of,  901 ;  ganglia 
and  thecal  collections  on,  901 ; 
congenital  deformities  of,  906 

Harelip,  766 

Healing  process,  77 ;  by  adhesion, 
78 ;  by  giwth,  78 ;  by  granu- 
lation, 79  ;  by  cicatrization,  80 


Hearing,  affection  of  the  organ 
of,  841 

Heart,  wounds  of  tiie,  974 

Heat,  inllammatory,  10 

Heat  and  moistuj-e  as  antiphlo- 
gistics,  61 

Hectic  fever,  33  ;  treatment  of,  99 

Hemostatics,  natural,  210  ;  sur- 
gical, 214  ;  tourniquet,  217  ; 
Signoroui's  compressor,  217 ; 
Malan's  tourniquet,  218;  plug- 
ging, 218;  position,  219;  cold, 
219 ;  styptics,  219 ;  escharotics, 
220  ;  actual  cautery,  220  ;  liga- 
ture, 221 ;  torsion,  224  ;  acu- 
pressure, 225  ;  nauseants,  225 

Hemorrhoids,  1046 ;  treatment  of, 
1047 

Hemorrhage,  inflammatory,  209; 
traumatic,  209  ;  arterial,  210  ; 
secondary,  227  ;  venous,  229  ; 
capillary,  230  ;  effects  of,  233 

Hemorrhagic  diathesis,  230 ;  treat- 
ment of,  231 

Hernia,  cerebri,  634 ;  bronchalis, 
864 ;  of  the  lung,  965  ;  diaphrag- 
matic or  phrenic,  1005,  1039; 
coverings,  sac  and  contents  of, 
1006  ;  litrica,  1007,  1039  ;  diag- 
nosis of,  1007  ;  reduction  of, 
1008;  retention  of,  1008  ;  radical 
cure  of,  1009  ;  in-educible,  1009  ; 
incarcerated,  1010  ;  strangu- 
lated, 1010;  auxiUiaries  to  taxis, 
1014  ;  operation  for  strangu- 
lated, 1018  ;  infantilis,  1023  ; 
oblique  inguinal,  1023  ;  diag- 
nosis of,  1024  ;  reduction  of, 
1026  ;  radical  cure  of,  1026  ; 
perineal,  1030  ;  operation  for, 
1031  ;  ventro-inguinal,  1032 ; 
femoral,  1033  ;  diagnosis  of, 
1034  ;  radical  cure  of,  1035  ; 
operation  for  strangulated,1036; 
umbilical,  1037  ;  radical  cure 
of,  1038  ;  obturator,  1039  ; 
ischiatic,  1039 ;  ventral,  1039  ; 
humorahs,  1224 

Hey's  amputation  of  foot,  1266 

Hip,  dislocations  of,  1320 

Hip-joint,  disease  of,  1296  ;  treat- 
ment of,  1299  ;  resection  of, 
1301 ;  chronic  rheumatic  arth- 
ritis of,  1302;  amputation  at, 
1376 

Hordeolum,  653 

Hospital  erysipelas,  255 ;  gangrene 
or  sore,  255 

Humerus,  fractures  of,  916;  dis- 
locations of,  931 

Hydi-ocele,  1232 ;  of  neck,  850  ; 
of  tunica  vaginalis  testis,  1232  ; 
congenital,1235;  encysted,1235: 
of  the  cord,  1236  ;  hernial,  1237  ; 
in  the  female,  1237 

Hydrorachitis,  959 

Hydrophthabnia,  723 

Hydrophobia,  489  ;  symptoms, 
491 ;  treatment,  494 

Hydrops  articuli,  342 

Hydro-sarcocele,  1232 

Hymen,  imperforate,  1267 

Hyoid  bone,  injuries  of,  862 

Hyposema,  698 

Hypopion,  698 

Hypospadias,  1253 

Hypermetropia,  734 

Hyperspadias,  1253 

Hyperpresbyopia,  734 

Hyperopia,  734 

Hypertrophy,  152  ;  of  skin,  263  ; 
of  bone,  277 ;  of  tongue,  795 ; 
of  tonsil,  804  ;  of  auricle,  822  ; 
of  fingers,  906 ;  of  mamma,  979  ; 
of  prostate,  1128 
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Impetioo,  syphilitic,  1171 
Impotence,  1241 

Incubation,  period  of.  In  inflam- 

nmtoiy  acftesB,  2 

Induration  of  tongue,  700 

Inflfimniatory  process,  1  ;  stages 
of,  1 ;  period  of  incubation, 
2;  local  syniiitoms  of,  7;  ex- 
tension of,  14 ;  causes  of,  20  ; 
duration  and  cliaracter  of,  23  ; 
results  of,  21  ;  varieties  of,  88  ; 
acute,  88  ;  symptoms  and  re- 
sults of  chronic,  89  ;  sthenic 
and  astlienic,  40  ;  management 
of,  40  ;  prevention,  40 ;  treat- 
ment, 41  ;  blood-letting,  42  ; 
hiximostasis,  48  ;  local  blood- 
letting, 49  ;  local  treatment  of, 
09  ;  asthenic,  treatment  of,  72 

Inflammatoiy  fever,  16  ;  appear- 
ances in  the  blood  in,  18 

Inflamraatio  debilis,  142 

Injury,  shock  of,  461 ;  symptoms, 
461 ;  treatment,  468 

Intention,  union  by  lirst,  78  ;  by 
second,  79 

Intestines,  wounds  of  the,  988 

Iodine,  as  an  antiphlogistic,  62 ; 
in  syphilitic  affections,  1191 

Iridectomy,  710 

Iriddesis,  705 

Iridoremia,  728 

Iris,  affections  of,  695  ;  changes 
in  the,  701 ;  tremulous  or  float- 
ing, 702  ;  adhesions  of,  702 

Irritants,  accidental  swallowing 
of,  864 

Irritative  fever,  35 

Iritis,  695 ;  traumatic,  696 ;  rheu- 
matic and  gouty,  697  ;  syphili- 
tic and  scrofulous,  697 

Issue,  68 

Jaws,  affections  of  the,  783 
Jaw,  lower,  tumours  of,  784 ; 
extirpation  of,  785 ;  partial  re- 
moval of,  786  ;  caries  and  ne- 
crosis of,  789  ;  fracture  of,  789  ; 
dislocation  of,  791 ;  anchylosis 
of,  792  ;  upper,  affections  of, 
753  ;  tumours  of,  755  ;  extirpa- 
tion of,  756 
Joints,  diseases  of,  337  ;  destruc- 
tion of  bone  in,  365 ;  resection 
or  excision  of,  369  ;  rules  for, 
370  ;  loose  bodies  in,  371 ;  pa- 
thology of,  371 ;  symptoms  of, 
372  ;  treatment,  372  ;  inflam- 
matory process  in  the  exterior 
of,  375  ;  simple,  375  ;  rheu- 
matic, 375  ;  neuralgia  of,  376  ; 
symptoms  and  treatment  of, 
377  ;  wounds  of,  378  ;  false,  549 ; 
treatment,  550  ;  of  superior  ex- 
tremity, diseases  of,  908  ;  of 
lower  extremity,  affections  of, 
1296 

Keratitis,  682  ;  scrofulous,  684 
Knee,  affections  of,  1303  ;  house- 
maid's, 380,  1304 ;  dislocation 
of,  1327 

Knee-joint,  amputation  at,  1374 
Knot,  surgeon's,  222 

Labium,  oozing  tumour  of,  1259; 
various  tumours  of,  1260 

Lachrymal  apparatus,  affections 
of,  662  ;  sac,  inflammatory  af- 
fections of,  664  ;  gland,  affec- 
tions of,  670  ;  atrophy  of,  671 ; 
tumours  of,  671 

Lacteal  tumour,  980 

Lagophthalmos,  657 

Laryngotomy,  882 


Larjmgisraus  stridulus,  865 
Laryngitis,  acute,  868;  chronic, 
876 

Laryngoscopy,  866 
Larynx,  foreign  bodies  in,  858 ; 
injuries  of,  802 ;  ajjoplexy  of, 
804  ;  ulceration  of,  877  ;  tuber- 
cular ulceration  of,  879;  warts 
of,  880  ;  formation  of  matter 
near,  881 
Leeches,  use  of,  antiphlogistic,  51 
Leg,  amputation  of,  1372 
Leg,  fractures  of  the,  1316 
Lens,  crystalline,  affections  of, 

714  ;  dislocation  of,  723 
Lepra,  syphilitic,  1169 
Leueorrhoja,  1271 ;  treatment  of, 
1272 

Lichen  syphilitica,  1168 
Ligature  in  hemorrhage,  221 
Ligature  of  carotid,  889 ;  of  sub- 
clavian, 891 ;  of  axillary,  894  ; 
of  brachial,  895  ;  of  radial  and 
ulnar,  897  ;  of  palmar  arch,  897; 
of  aorta,  1280  ;  of  iliac,  1287 ; 
of  femorals,  1289  ;  of  popliteal, 
1293  ;  of  tibials,  1293;  of  pero- 
neal, 1295 
Lightning,  treatment  of  injuries 

by,  579 
Lipoma,  264 
Lippitudo,  652 

Lips,  affections  of,  766 ;  ulcers  of, 
768  ;  cancer  of,  769 ;  restoration 
of,  771 

Lithuria,  1061 

Litheetasy,  1103 

Lithotomy,  1091 ;  risks  of  the 
operation,  1097  ;  varieties  of 
operation,  1101 

Lithotripsy,  1087 

Lithotrity,  1087 

Lumbar  abscess,  958 

Lung,  hernia  of  the,  065  ;  wounds 
of,  967 

Lupus,  746 

Luscitas,  733 

Lymphangitis,  448 

Lymphatics,  affections  of,  448 

Lymphatics  in  the  neck,  enlarge- 
ment and  abscess  of,  844 

Malacosteon,  315 

Malan's  tourniquet,  218 

Mamma,  cancer  of,  178 

Mamma,  affections  of,  977  ;  hyper- 
trophy of,  979  ;  chronic  abscess 
of,  980 ;  tumours  of,  981 ;  ex- 
tirpation of,  984 

Mammilla,  affections  of,  985 

Mammitis,  acute,  977 ;  ehronie, 
978 

Mastoid  cells,  abscess  of,  836 
Maxilla,  superior,  affections  of, 
753  ;  tumours  of,  755  ;  extirpa- 
tion of,  756 ;  inferior,  see  Jaw. 
Melanosis,  191 

Melanotic  cancer,  191 ;  treatment 

of,  192 
Membrane,  false,  30 
Membrane,  mucous,  inflammatory 

affections  of,  266 ;  tumours  of, 

267 

Membrane,  pyogenic,  82 
Membranes,  affections  of  serous 

and  mucous,  265 
Mercury  as  an  antiphlogistic,  54  ; 

in  treatment  of  syphilis,  1189 
Metacarpal  bones,  tumours  of, 

905  ;  diseases  of,  905 
Metastasis,  26 

Metatarsus,  dislocation  of,  1332 
Microphthalmos,  728 
Morbus  coxarius,  353,  1296 ;  treat- 
ment of,  1299 


Mortification,  131 ;  constitutional 
symptoms  of,  133 ;  acute  and 
chronic,  134  ;  causes  of,  135  ; 
progress  of,  143;  prognosis,  of. 
143  ;  general  treatment  of,  143  ; 
local  treatment  of,  148 ;  ampu- 
tation in,  149 

Moxa,  09 

Mucocele,  006 

Mucous  membrane,  inflammatory 
affections  of,  200  ;  tumoui-s  of, 
207  ;  sypliilitic  affections  of, 
1177  , 

Muscle,  rupture  of,  568 

Myocephalon,  087 

Mydriasis,  701 

Myoijia,  784 

Myosis,  701 

Nail,  in-growing  of  the,  904 

Nasal  duct,  obstruction  of,  669; 
obliteration  and  absence  of. 
070  ' 

Neck,  affections  of,  844  ;  glandu- 
lar enlargement  and  abscess 
of,  844  ;  tumours  of,  846 ;  hy- 
drocele and  hematocele  of,  850 ; 
venesection  in  the,  850 

Necrosis,  296;  symptoms  of,  306 ; 
treatment  of,  308;  of  lower  jaw, 
789  ;  of  ribs  and  stemvun,  964 

Nerves,  affections  of,  452;  tumours 
of,  457 

Neuralgia,  454 ;  cause,  454 ;  treat- 
ment, 455  ;  of  periosteum,  275 ; 
of  bone,  275  ;  of  face,  761 ;  of 
stumps,  1378 

Neuritis,  452;  symptoms,  453; 
treatment,  454 

Neuroma,  457 

Nipple,  affections  of,  985 

Node,  271 

Noli  me  tangere,  764 

Nose,  wounds  of,  735  ;  fracture  of, 
735  ;  lipoma  of,  736 ;  morbid 
expansion  of,  737  ;  polypus  of, 
737;  calculi  in,  741;  hemor- 
rhage from,  741 ;  foreign  bodies 
in,  743  ;  restoration  of,  747 

Nostrils,  foreign  bodies  in,  743  ; 
congestion  of  Schneiderian 
membrane,  744 ;  abscess  of 
septum  narium,  744 ;  ulcers  of, 
745  ' 

Nymphae,  adhesion  of,  1268 

(Edema,  acute,  27 ;  glottidis,  869; 

chronic,  877 ;  of  scrotum,  1245 
Onychia,  903 ;  syphilitic,  1177 
Onyxis,  904 
Omalgia,  908 

Operations  in  surgery,  585 

Opium  in  the  treatment  of  the- 
inflammatory  process,  56 

Ophthalmia  tarsi,  652  ;  neona- 
torum, 678 ;  gonorrhoeal,  678, 
1140  ;  strmnous,  679  ;  exanthe- 
matous,  680 

Ophthalmitis,  708 

0]5hthalmoscope,  706 

Orbit,  inflammatory  process  in, 
646 ;  wounds  of,  647 ;  tumours 
of,  648;  affections  of  the  ner^'es 
of,  733 

Orchitis,  1224;  chronic,  1227 

Oscheocele,  1023 

Oisojiliagitis,  SOS 

Uisophiigotomy,  819 

CKsophagus,  abscess  of,  808  ;  stric- 
ture of,  810  ;  spasm  of,  812  ; 
jiaralysis  of,  813  ;  tnmoui-s  of, 
813;  foreign  bodies  in, 818;  pass- 
ing of  instruments  by,  818  ;  rup- 
ture and  laceration  of,  SI  9 

Osteocephaloma,  755 
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Osteosarcoma,  755 
Osteoiualakia,  315 
Ostitis,  2TS 
Otalgia,  842 
Otoplasties,  823 

Otorrhoea,  839  ;  treatment  of,  840 
Ovarian  dropsy  and  tumours,  994 ; 

operation  of  tapping,  997 
Ovariotomy,  1000 
Oxaluria,  1065 
Ozcena,  745 

Pain,  inflammatory,  11 ;  charac- 

teristies  of,  12 ;  sympathetic, 

12 ;  neuralgic,  454 
Palate,  congenital,  deficiency  of, 

773  ;  ulceration  and  exfoliation 

of,  775 

Palmar  arch,  wounds  of,  897  ; 

fascia,  contraction  of,  904 
Palsy,  scrivener's,  905 
Pannus,  682 

Pupil,  changes  in  the,  701 ;  occlu- 
sion of,  702 ;  artificial,  702 
Papilla,  303 

Papulse,  syphilitic,  1168 

Paracentesis,  capitis,  636  ;  thora- 
cis, 973  ;  abdominis,  997 

Paralysis  of  the  nerves  of  the  or- 
bit, 783;  of  the  rhomboids,  931 

Paraphymosis,  1133,  1251 

Paronychia,  901 

Parotid  gland,  abscess  of,  762; 

tumours  in,  762 
Parulis,  783 

Patella,  affections  of,  1304  ;  frac- 
tures of,  1313 ;  dislocation  of, 
1329 

Pelvic  abscess,  993 
Pelvis,  fractures  of,  1304;  dislo- 
cation of,  1320 
Pemphigus,  syphilitic,  1172 
Penis,  warts  on,  1141 ;  sores  on, 
1143  ;  malignant   disease  of, 
1254  ;  induration  in,  1255  ;  am- 
putation of,  1255 
Pericranitis,  642 
Perineum,  laceration  of,  1261 
Periosteum,  affections  of,  270 
Periostitis,  270  ;  treatment,  273 
Pernio,  526 

Phalanges,  tumours  and  diseases 

of,  905  ;  fracture  of,  928 
Phaiyngitis,  808 

Pharynx,  abscess  of,  808 ;  stric- 
ture of,  810  ;  spasm  of,  812  ; 
paralysis  of,  813 ;  sacculated, 
813  ;  tumours  of,  813  ;  foreign 
bodies  in,  813  ;  passing  of  in- 
struments by,  818 ;  ruptiire  and 
laceration  of,  819 
Phlebitis,  436 ;  suppurative,  488 
Phlebolithes,  445 
Phlebotomy,  48 
Phosphui-ia,  1068 
Phthisis  laryngea,  878 
Phymosis,  1133,  1247 
Piles,  1046 ;  treatment  of,  1047 
ityriasis,  syphilitic,  1168 
leura,  wounds  of,  967 
lugging,  as  hemostatic,  218 

eumocele,  965 
neumo-thorax,  972 
ointing  of  abscess,  83 
oison,  suspended  animation  by, 
58 

olypus,  mucous,  268 ;  cysto- 
mucous,  268;  fibrous,  268; 
medullary,  269 ;  of  nose,  737  ; 
of  ear,  827  ;  of  rectum,  1050  ; 
of  uterus,  1279 
ompholyx,  syhilitic,  1172 
opliteal  aneurism,  treatment  of, 
1289 

ott's  disease  of  vertebrae,  956 


Presbyopia,  734 

Pressure  in  inflammatory  atfec- 
tions,  63 ;  mortification  by, 
145  ;  as  a  hemostatic,  215 

Priapism,  1247 

Probe,  Geiisoul's,  669 

Prolapsus  ani,  1050;  of  vagina, 
1269  ;  of  uterus,  1275 

Prostate,  affections  of,  prostatitis, 
1127 ;  abscess  of,  1127 ;  en- 
largement of,  1128 ;  malignant 
disease  of,  1131 

Prostatic  calculus,  1106 

Pruritus  of  vulva,  1259 

Psoas,  abscess,  958 

Psoriasis,  syphilitic,  1169 

Pterygium,  681 

Ptosis,  657 

Purgatives,  as  antiphlogisties,  53 
Pus,  82  ;  character  and  properties 

of,  31 ;  varieties  of,  32 
Pustule,  malignant,  498 
Pyaemia,  102  ;  symptoms  of,  103  ; 

treatment  of,  105 
Pyogenic  membrane,  82 

Rabies  in  the  dog,  490 
Radius,  fractures  of,  924 
Radius  and  ulna,  dislocation  of, 
939 

Radius  at  elbow,  dislocation  of, 

941 
Ranula,  797 
Rectitis,  1040 

Rectiim,  affections  of,  1040 ;  ab- 
cess  exterior  to,  1040  ;  polypus 
of,  1050  ;  stricture  of,  1052  ;  ir- 
ritable, 1055  ;  hemorrhage  from, 
1055  ;  injuries  of,  1055  ;  foreign 
bodies  in,  1056 

Redness,  inflammatory,  7 

Regimen,  antiphlogistic,  59 

Renal  calculi,  1075 

Resection  of  shoulder-joint,  909  ; 
of  elbow-joint,  909 ;  of  wrist, 
912 ;  of  hip-joint,  1301 ;  of  the 
scapula,  1364 ;  of  ankle,  1368 

Resolution  of  inflammatory  pro- 
cess, 24 

Retinitis,  708 

RhinoUthes,  741 

Rhinoplasties,  747 

Rhomboid  muscles,  paralysis  of, 
931 

Ribs,  fracture  of  the,  962  ;  dislo- 
cation of,  964  ;  caries  and  ne- 
crosis of,  964 

Rickets,  316,  955 ;  treatment  of, 
320 

Rubefacients,  64 
Rupia,  sypliilitic,  1172 

Salivaby  concretions,  799 

Sarcoma,  cystic,  172 

Scalds,  517  ;  results,  520 ;  treat- 
ment, 521 

Scalp,  tumours  of  the,  169 ;  can- 
cerous ulcer  of,  179  ;  bruise  of, 
590 ;  wounds  of,  592 ;  erysipelas 
of,  639 ;  tumours  of,  641 ;  ulcer 
of,  642 

Scapula,  fracture  of,  914 ;  of  neck 
of,  916 ;  excision  and  amputa- 
tion of,  1364 

Sclerotitis,  693 

Sclerotic  coat,  staphyloma  of, 
694 

Scirrhus,  176  ;  treatment  of,  180 

Scott's  dressing,  345 

Scrofula,  199 ;  treatment  of,  205 

Scrotum,  ecchymosis  or  haema- 
tocele  of,  1237  ;  erysipelas  of, 
1245  ;  acute  oedema  of,  1245  ; 
elephantiasis  of,  1245 

Sequestra,  296 


Seton,  67 

Shock  of  Injury,  461 ;  symptoms, 
461 ;  treatment,  463 

Short-sightedness,  734 

Shoulder-joint,  disease  of,  908; 
resection  of,  909;  dislocation 
of,  931 ;  amputation  of,  1361 

Signoroni's  compressor,  217 

Silver,  nitrate  of,  as  an  antiphlo- 
gistic, 62 

Sinus,  96;  treatment  of,  97;  of 
tlie  cheek,  763 

Skin,  hypertrophy  of,  263 

Skull,  mercui-io-sypliilitic  disease 
of  292 

Sloughing,  37-139 

Sorbefacients,  70 

Sore,  healthy,  107 ;  weak,  110  ; 
scrofulous,  113 ;  cachetic,  115  ; 
indolent,  116 ;  initable,  120  ; 
inflamed,  121 ;  sloughing,  122  ; 
phagedaenic,  123 ;  sloughing 
phagedsenic,  124  ;  varicose,  127  ; 
sinuous,  128 ;  pustular,  128 ; 
vicarious,  129 ;  constitutional, 
129 ;  hospital,  255 

Spasm  of  glottis,  865 

Spermatorrhoea,  1242 

Spine,  cm-vature  of,  317 ;  injuries 
and  diseases  of,  945  ;  fracture 
of,  947 ;  dislocation  of,  950 ; 
lateral  curvature  of,  952  ;  malig- 
nant disease  of,  961 

Spina  bifida,  959 

Spinal  cord,  concussion  of,  945 ; 
softening  of,  946 

Sphacelus,  131 

Splints,  539 

Sprain,  567 

Squinting,  729 

Staphyloraphe,  774 

Sternum,  fracture  of,  964 ;  caries 
and  necrosis  of,  964 

Stillicidium  lachrymarum,  663 

Stimulants,  local  use  of,  in  inflam- 
mation, 70 

Stone,  1060;  in  bladder,  1078; 
sounding  for,  1080  ;  results  of, 
1083  ;  treatment  of,  1084  ;  pal- 
liation of,  1104 

Strabismus,  729 ;  treatment  of,  530 

Strangulation,  symptoms  and 
treatment  of,  575 

Stricture  of  pharynx  and  oeso- 
phagus, 810  ;  of  windpipe,  880  ; 
of  rectum,  1052 ;  of  urethra, 
1204  ;  symptoms  of,  1207  ; 
treatment  of,  1208  ;  evidences 
of  false  passage,  1212  ;  of 
vagina,  1267  ;  of  cervix  uteri, 
1278 

Stumjjs,  affections  of,  1378  ;  neu- 
ralgia of,  1378  ;  exfoliation  of, 
1378;  bursa  over,  1379;  hemor- 
rhage from,  1379 

Stye,  653 

Styptics,  219 

Subluxation,  665 

Suppurants,  66 

Suppuration,  5,  31,  82 

Surgeon's  knot,  222 

Sutures,  intennpted,  469  ;  silk 
and  vrire,  469  ;  twisted,  476 ; 
quilled,  477  ;  Glover's,  477 

Swallowing,  accidental,  of  irri- 
tants, 864 

Swelling,  inflammatory,  9 ;  white, 
337 

Symblepliaron,  656 

Syme's  treatment  of  aneurism  by 
incision,  416 ;  results  of  ligature 
of  the  femoral,  422 ;  ligature  of 
carotid,  889 ;  operation  by  di- 
rect incision  of  sac  of  axillary 
aneurism,  894  ;  treatment  of 
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strioturo  of  urethra,  1215 ;  aiii- 
putntion  of  aiiklo,  1309 
Hyncopo,  '^liO 

Syncopo,  treatment  of)  575 

SyneehieB,  701,  702 

Synovitis,  337  ;  nuute,  837  ;  treat- 
ment, 340  ;  clironic,  342  ;  treat- 
ment, 343  ;  scrofulous,  344  ; 
treatment,  345  ;  fimbriated,  340 

Sypliilis,  constitutional,  1104 ;  ter- 
tiary,1180;  treatiueutof,1183;  by 
mercury,  1187;  by  iodine,  1191 ; 
by  cldoriitc  of  potasli,  1192  ;  by 
purgatives,  1102;  by  acids, 
1193 ;  by  diet,  hygiene,  and 
tonics,  1193 ;  by  syphilization, 
1195  ;  retrospect  of,  1198  ;  infan- 
tile, 1199  ;  treatment  of,  1201 ; 
in  the  female,  1203 

Syphilitic  affections  of  cuta- 
neous surface,  1106 ;  treatment 
of,  1174  ;  fever,  1160  ;  erup- 
tions, 1167  ;  cxanthematous, 
1167  ;  papular,  llOS ;  squamous, 
1168;  pustular,  1169;  bullous, 
1172 ;  tubercular,  1173  ;  ulcer- 
ous, 1174  ;  seconclaiy  affections 
of  appendages  of  slcin,  1170; 
secondary  afi'ectious  of  mucous 
membrane,  1177  ;  affections 
of  the  eye,  1180  ;  of  bones, 
1182 

Syphilization,  1195 

Tactus  eraditus,  84 
Talipes,  1335 

Tapping  for  ovarian  dropsy,  me- 
thod of,  997 
Tarsus,  dislocation  of,  1381 
Tartar-emetic,  local  use  of,  66 
Taxis,    1008  ;    auxilliaries  to, 
1014 

Teeth,  affections  of,  777  ;  morbid 
conditions  of,  778 ;  crowded, 
778 ;  caries  of,  779 ;  toothache, 
779  ;  extraction  of,  780  ;  hemor- 
rhage after  extraction  of,  781 ; 
tartar  on,  781  ;  recession  of 
gums  from,  782  ;  injuries  of, 
782  ;  syphilitic  affections  of, 
1180 

Tenaculum,  221 

Tendo  achillis,  rupture  of,  1333 
Tendon,  rupture of,569 ;  ununited, 
509  ;  displacement  of,  570  ;  hy- 
pertrophy and  tumour  of,  570 
Tertiary  symptoms  of  syiphilis, 
1145 

Testicle,  affections  of,  1224 ;  or- 
chitis, 1224  ;  scrofula  of,  1229 ; 
tumours  of,  1230 ;  irritable, 
1231 ;  atrophy  of,  1231 ;  hydro- 
cele, 1232 
Tetanus,  509  ;  treatment,  513 
Thecas,  affections  of,  381 ;  loose 

bodies  in,  382 
Thecitis,  381 ;  treatment,  881 
Thigh,  dislocation  of,  660 ;  ampu- 
tation of,  1374 
Thorax,  bruise  of  the,  966 ;  wounds 
of,  907  ;  penetrating  wounds  of, 
907;  accumulation   of  blood 
in,  971 ;  paracentesis  of,  973 
wounds  of  great  vessels  with- 
in, 970 

Throat,  wounds  of,  853  ;  treat- 
ment of,  855 
Throbbing,  iiiflammatory,  13 
Thrombus,  899  ;  of  vulva,  1258 
Tlmmb,  dislocation  of,  943  ;  spas- 
tic llexion  of,  905  ;  amputation 
of,  1356 

Thyroid  gland,   tumours  over, 
850 

Tibia,  fractures  of,  1317 


Tic  douloureux,  701 

Toes,  dislocation  of,  1333  ;  exoB- 
tosis  of,  1343  ;  contraction  of, 
1343;  amputation  of,  1305 

Tongue,  all'ectlonsof,  793 ;  wounds 
of,  793  ;  ulcers  of,  794 ;  liyper- 
trophy  or  prolajjsus  of,  795  ; 
induration  of,  790 ;  erectile 
tumour  of,  790 ;  division  of 
ftu-num,  797 ;  ranula,  797 ;  tu- 
mours beneath,  798 

Tonsil,  abscess  of,  803  ;  ulcers  of, 
804 ;  sloughing  of,  804  ;  hyper- 
trophy of,  804  ;  removal  of,  805  ; 
aneurism  in  the  situation  of, 
807  ;  malignant  disease  of, 
807 

Tonsillitis,  802 
Toothache,  779 
Tophi,  370 

Torsion  in  hemorrhage,  224 
Torticollis,  852 

Tourniquet,  217;  Signoroni's,  217  ; 

Malan's,  219 
Trachea,  rapture  of,  803;  fistula 

of,  878 

Tracheitis  flbrinosa,  871 ;  treat- 
ment of,  872 
Tracheotomy  in  croup,  873  ;  ope 

ration  of,  883 
Trichiasis,  058 
Transfusion,  226 
Trephining,  operation  of,  629 
Trocar  exploratory,  1 95 
Tubercle,  202  ;  painful,  459 
Tubercular,  syphilitic  eruptions, 
1173 ;  disease,  199 ;  treatment 
of,  205 

Tumours,  classification  of,  155, 
159 ;  degeneration  of,  157 ;  ab 
sorption  of,  158  ;  spontaneous 
cure  of,  159 ;  reproduction  of, 
159  ;  non  -  malignant,  160  ; 
glandular,  160  ;  fibro-cellular, 
161 ;  fibrous,  162 ;  fatty,  163  ; 
cartilaginous,  166 ;  calcareous, 
106;  osseous,  167 ;  myeloid,  167; 
vascular,  167  ;  simple  and  pro 
liferous  cystic,  167 ;  recurrent, 
173  ;  malignant,  174  ;  scirrhus, 
176  ;  epithelioma,  185  ;  medu- 
llary, 187  ;  molluscous,  191  ; 
melanotic,  191;  colloid  or  alveo- 
lar, 192;  fungus  hiematodes,  193; 
removal  of,  194  ;  of  the  integu- 
ment, 262  ;  of  mucous  mem- 
brane, 267 ;  simple,  268  ;  cysto- 
mucous,  268  ;  mucous  polypus, 
268  ;  cysto-mucous  polypus, 
268  ;  fibrous  polypus,  268; 
medullary  polypus,269 ;  of  bone, 
322  ;  exostosis,  322  ;  osteoma, 
325  ;  enchondroma,  326  ;  osteo 
cystoma,  327  ;  osteosarcoma, 
328  ;  osteocephaloma,  329 ;  os- 
teoscirrhus,  333  ;  osteoid  cancer 
334 ;  osteomelanosis,  335  ;  vas- 
cular, 335 ;  pulsating,  336 ;  vas 
cular  or  erectile,  428 ;  treatment, 
430 ;  glandular,  451 ;  of  nervesj 
457  ;  of  scalp,  041 ;  of  calvari- 
mn,  045  ;  of  dura  mater,  645 ; 
of  eyelids,  054 ;  of  lachiymal 
gland,  071 ;  of  lower  jaw,  784 
of  tongue,  796-798  ;  of  pharynx 
and  oesophagus,  813  ;  of  auricle, 
822;  of  meatus  auditori  US,  828 
of  the  neck,  840 ;  of  metacarpal 
bones  and  phalanges,  905  ;  lac 
teal,  980 ;  of  mamma,  891 ;  retro 
uterine,  sanguineous,  994  ;  ova 
rian,  994 ;  fibrous,  of  uterus, 
1002;  of  bladder,  1125 

Turgescence,  vital,  3 

Tymiiani,  mombrana,  inflamma- 


tory affections  of,  828 ;  ulcera- 
tion of,  830 ;  ijcrforation  of,  830 
Tymijanum,  acute  inflammatory 
affection  of,  833;  chronic 
affections  of,  834 

UixERATioN,    36;    acute  and 

clironic,  30  ;  causes  of,  37 
Ulcers,  100  ;  classification  of,  107  ; 
healthy,  107  ;  weak,  110  ;  scro- 
fulous, 115  ;  cachectic,  115;  in- 
dolent, 110;  iiTitable,  120;  in- 
flamed, 121  ;  sloughing,  122  ; 
phagedaanic,  123;  sloughing  pha- 
gedajnic,  124  ;  varicose,  127  ; 
siimous,  128 ;  pustular,  128 ;  vi- 
carious, 129  ;  constitutional, 
129 

Ulcer  of  bone,  287;  articular, 
305  ;  of  tongue,  794  ;  of  tonsil, 
804 ;  of  anus,  1040 
Ulna,  fracture  of,  921 ;  disloca- 
tion of,  at  elbow,  941 
Urethra,  hemorrhage  from,  1113 ; 
affections  of,  1204  ;  stricfaire  of, 
1204 ;  false  passage,  1212  ;  ab- 
scess of,  1220 ;  fistula  of,  1221 ; 
laceration  of,  1223;  imperfo- 
rate, 1254  ;  excrescence  in  ori- 
fice of,  1260 
Urethral  calculus,  1104;  fistula, 
1253 

Urine,  deposits  in,  1061 ;  incon- 
tinence of,  1113 ;  retention  of, 
1115  ;  retention  of,  in  female, 
1120  ;  extravasation  of,  1122 

Urinary  calculi,  1060;  formation 
and  varieties  of,  1071 

Uterus,  fibrous  tumours  of,  1002 : 
inversion  of,  1274;  prolapsus 
of,  1275 ;  displacements  of, 
1278  ;  stricture  of  neck  of,  1278 ; 
polypus  of,  1279 ;  extirpation  of 
cervix,  1281 ;  malignant  disease 
of,  1284  ;  cancer  of,  1285 

Uvula,  oedema  of,  801 ;  elongation 
of,  801 

Vagina,  stricture  of,  1267 ;  obli- 
teration of,  1267 ;  imperforate, 
1267;  foreign  bodies  in,  1269; 
prolapsus  of,  1209 ;  plugging  of, 
1270 

Vaginal  fistula,  1261 
Varicocele,  1238 

Vaiix,  440 ;  treatment,  441 ;  aneu- 

rismal,  427  ;  arterial,  434 
Veins,  afi'ections  of,  436 ;  entrance 

of  air  into,  445;  opening  of 

jugular,  850 
Velosynthesis,  774 
Vena  azygos,  wounds  of,  976 
Venereal  diseases,  1132  ;  specific, 

1144 

Venesection,  48,  898;  accidents 
of,  899 

Vertebra,  caries  of  the,  294  ;  cer- 
vical, disease  of,  880  ;  disease 
of  bodies  of,  956;  rheumatic 
arthritis  .ind  ostitis  of,  956; 
Pott's  disease  of,  956 

Vesical  calculus,  1078 ;  sounding 
for,  1080  ;  results  of,  1083; 
treatment  of,  1084;  palUation 
of,  1104 

Vesicants,  06 

Vulva,  inflammatory  affection  of, 
1257 ;  abscess  of,  1258 ;  throm- 
bus of,  1258 ;  warty  excrescences 
of,  1259 ;  pruritus  of,  1259 

Warts,  262 ;  on  the  face,  760;  of 
the  larynx,  880  ;  on  penis,  IM'  i 
in  vulva,  1259 
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Wens,  169.  641 
Whites,  1271 
Wliitlow,  901 

Windpipe,  foreign  bodies  in,  858 ; 
tuboi-GuIiir  ulceration  of,  879  ; 
stricture  of,  880 

Wounds,  contused  and  lacerated, 
408 ;  incised,  46(5  ;  treatment, 
4(50 ;  by  adhesion,  468 ;  granu- 
lation, 473  ;  interrupted  suture, 
469;  twisted  suture,  476;  quilled 


suture,  477;  Glover's  suture, 
477  ;  subcutauoous,  478  ;  treat- 
ment, 479;  punctured,  480; 
treatment,  480 ;  poisoned,  481 ; 
by  dissection,  482 ;  by  healthy 
animals,  486 ;  by  diseased  ani- 
mals, 489  ;  gunshot,  499 ;  treat- 
ment, 505  ;  of  the  brain,  632  ; 
of  palmar  arch,  897;  of  the  heart, 
974 

Wrist,  all'ections  of,  901 ;  ganglia 


and  thecal  collections  on,  901 ; 
resection  of,  912 ;  dislocation 
of,  942 ;  amputation  at,  1357 

Writer's  crump,  905 

Wry-nock,  852 

Xeroma,  064 
Xeroplithalmos,  728 

Zymosis,  482 
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